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Vol  5.  No.  tl  JOURKAL  OF  MYCOLOGY.  [March.  1889. 


INTRODUCTORY. 


As  has  already  been  annoanced,  the  JouBNix  OF  Mtcoloot  will 
heDceforth  be  published  by  the  Section  of  Vegetable  Pathology,  and 
will  be  issued  quarterly  instead  of  monthly. 

The  publishing  of  this  journal  is  something  of  a  departure  from  the 
work  ordinarily  done  by  this  Section,  and  has  been  undertaken  for 
somewhat  different  purposes. 

The  growth  of  the  study  of  Mycology  during  the  past  twenty  years 

has  been  phenomenal,  and  as  it  forms  the  very  foundation  for  that  more 

Vtactical  study,  the  proper  means  of  combating  the  parasites  which  are 

causing  such  serious  losses  to  cultivated  plants,  it  seems  highly  proper 

that  the  Department  at  Washington  should  furnish  all  the  stimulus 

possible  for  the  prosecution  of  the  study. 

The  law  establishing  experiment  stations  makes  special  mention  of 
the  study  of  plant  diseases.  In  some  stations  work  in  this  direction 
has  already  been  started,  and  more  will  probably  be  undertaken  in  the 
near  future.  The  literature  on  this  subject  is  scattered  through  many 
jonmals  and  papers  in  half  a  dozen  languages.  It  is  not,  therefore, 
easily  accessible  or  procurable  by  the  stations,  and  is  altogether  out 
of  the  reach  of  many  private  workers  in  this  field.  These  and  other 
reasons  have  made  it  seem  desirable  to  bring  together  in  some  regular 
publication  the  latest  and  best  knowledge  of  mycological  experts,  to* 
gether  with  some  account  of  the  most  important  literature. 

From  what  has  been  said  it  is  apparent  that  the  aim  of  this  publica- 
tion will  be  to  reach  and  assist  the  workers  in  this  difficult  field  rather 
than  to  prepare  matter  more  directly  for  the  general  reader.  The  lat- 
ter is  already  provided  for  by  the  issue  of  bulletins  and  in  various  other 
waj8,  both  by  this  Department  and  by  the  stations  themselves. 
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PEROHOSPOREiB  AHD  SAIN-FALL. 


By  Byron  D.  Halsted. 

The  chief  point  in  thifi  paper  is  to  contrast  the  prevalence  of  the 
Peronosporece  during  the  past  year  with  the  qaite  general  absence  of 
them  the  two  previous  years.  It  will  be  necessary  to  state  the  leading 
difference  in  the  rainfall  of  the  last  two  years,  and  as  this  is  the  only 
apparent  element  of  variation,  except  in  so  far  as  this  modifies  other 
meteorological  conditions,  it  is  only  natural  to  attribute  the  variations 
in  amount  of  mildew  largely  to  the  difference  in  the  rain-fall. 

The  year  1887  was  an  exceedingly  dry  one  and  the  last  growing*  sea- 
son has  been  not  far  from  the  average  one  in  moisture.  In  1887,  accord- 
ing to  the  weather  record  kept  at  the  college  (Ames,  Iowa)  and  kindly 
furnished  me  by  Professor  Osborn,  the  showers  in  time  and  amount  were 
as  follows : 

iDcbes. 

Jalyl7 02 

July  18 30 

July  19 1.45 

July22 13 

July30 41 

Aug.5 .23 

Aug.9 11 

Aug.  10 OS 

Aug.  18 09 

Aug.  20 40 

Aug.21 08 

Aug.26 10 

Aug.30 08 


Inches. 

Mar.  5 10 

Mar.  27 56 

Apr.  23 1.26 

Apr.  26 02 

May  14 16 

May  22 08 

May  29 15 

Juno  6 02 

June  11 20 

June  12 43 

June  13 1.16 

June  20 23 

July  13 45 

July  16 02 

By  month  this  gives  for — 

iDches. 

March 66 

April 1.28 

May 1.39 


Incbea. 

June  2.04 

July 2.78 

August 1.17 


This  is  an  average  of  only  1.39  inches  per  month  and  a  total  of  8.32 
for  that  half  of  the  year  when  rain  is  most  essential  for  the  existence  and 
growth  of  vegetation.  This  prolonged  drought  was  made  more  intense 
by  the  preceding  dry  year.  It  was  in  fact  the  second  of  two  compara- 
tively rainless  seasons.  September  opened  with  refreshing  showers,  and 
by  the  close  of  the  month  the  rain-fall  amounted  to  nearly  10  inches  (9.77). 

For  six  months  in  1888  the  rainy  days  were  as  given  below : 

Inches. 


Apr.  26-29 1.22 

May  3-4 1.51 

May  7-9 1.47 

May  27-28 1.11 

May,  scattering  (3) 46 


Inchen. 

July  4^ 1.86 

July  16 1.73 

July,  scattering  (3) 58 

Aug.  .5-6 37 

Aug.  10 65 


Junel 38  |  Aug.  14-15 1.38 


June  12 .^ 17 

June  20-21 1.  19 

June  27 66 


Aug.  28 14 

Sept.,  scattering  (4) 16 


Total 15.04 


By  month  this  gives  for— 

Ineb. 

April 1.22 

May 4.55 

Jane 2.40 

July 4.17 

It  will  be  noticed  that  while  in  1887  there  were  only  three  rains  of  over 
an  inoh  in  the  growing  season,  during  the  past  jear  the  record  shows 
seven.  The  most  marked  difference  was  in  May,  when  4.55  inches  of 
1888  stands  in  contrast  with  1.39  inches  of  1887.  It  shonld  be  kept  in 
miod  that  May  is  the  time  when  rains,  if  not  in  excess,  do  the  greatest 
amount  of  good,  as  vegetation  then  is  in  a  condition  to  profit  most  from 
showers.  The  amonnt  in  June  remains  abont  the  sane,  but  that  for 
July  and  August  is  nearly  double.  The  species  of  Peronosporew  are 
taken  up  one  by  one,  as  this  seems  the  best  method  of  exhibiting  the 
contrasts. 

Phttophthoba  infestans,  DBt.  Three  years  ago,  after  an  aver- 
age season,  there  was  much  complaint  of  the  rot  in  all  parts  of  Iowa, 
and  housed  tubers  contained  the  parasite  in  abundance.  The  potato 
crop  for  1888  was  very  heavy,  and  no  rot  has  been  seen  by  or  reported 
to  me.  The  two  very  dry  years,  viz,  1886  and  1887,  doubtless  have 
greatly  reduced  the  number-  and  vitality  of  the  rot  spores,  and  done 
more  than  an  average  season  to  rapidly  develop  the  rot. 

Pebonosposa  yiticola,  DBy.  None  of  this  mildew  of  the  grape 
was  found  last  year,  although  the  search  for  it  was  frequently  made, 
and  in  places  where  two  years  before  the  wild  canes  of  Vitis  riparia^ 
were  dwarfed  and  covered  with  a  thick  white  felt  down  to  the  earth's 
snrface.  No  signs  of  the  mildew  could  be  found  in  the  large  col- 
lege vineyard,  where  many  sorts  of  cultivated  grapes  and  a  few  scat- 
tered vines  of  native  wild  species  are  grown.  The  vines  werein  every 
way  healthy,  and  flourished  when  all  vegetation  about  them  was  suffer- 
ing with  drought  and  heat.  This  season  the  cultivated  vines  suffered 
severely  from  the  mildew,  and  nearly  every  Jeaf  was  more  or  less 
affected  and  the  crop  much  injured. 

Pebonospoba  Halstedii,  Fablow,  is  the  most  wide- spread  species 
in  Iowa.  Its  hosts  are  numerous,  the  leading  ones  of  which  are  several 
species  of  HelianthuSj  Silphium^  Eupatoriunij  Bidena,  and  a  loug  list  of 
other  genera  all  of  the  order  CompoBxtce,  In  1386  this  mildew  was  moil- 
erately  common,  but  last  year  it  was  found  only  upon  those  composites 
which  were  in  wet  places.  It  was  rare  npon  Helianthus  ;  not  found  at 
all  npon  Ambrosia  art€misi€efoliay  Solidago  Canadensis^  or  Eupatorium 
and  Silphium  species.  In  short,  the  genus  Bidens  was  the  only  one 
which  could  furnish  any  considerable  supply  of  specimens.  B./rondosa^ 
B.  ckrysanthemaidesj  and  B.  connata^  var.  comosa^  all  were  infested,  but 
these  hosts  grew  in  beds  of  streams  where  plenty  of  moisture  reached 
the  rank  succulent  plants.  This  year  there  has  been  a  fair  quantity  of 
the  Composited  mildew  upon  the  high  ground  plants,  especially  about 
the  middle  of  June,  which  may  be  accounted  for  by  the  May  rains. 
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Pebonospoba  obducens,  Sghbcet,  npon  ImpaHeM  fulvay  has  not 
beeu  met  with  daring  the  last  three  years.  It  is  not  a  common  species 
in  the  most  favorable  season. 

Pebonospoba  gebanii,  Pk.,  was  not  fonnd  last  year  apon  the  com- 
mon host  Oeranium  maculatunij  but  in  May  was  collected  by  A.  S. 
Hitchcock  upon  Oeranium  Carolinianumj  at  Iowa  City.  Doring^  Jane 
of  1888  the  mildew  was  very  abundant  npon  O.  maculatum;  in  fact, 
more  so  than  any  other  species  at  that  time. 

In  May  last  a  Peronospora  was  found  npon  the  common  water  leaf 
{Hydrophyllum  Virginicum),  I  am  not  aware  that  Dr.  Farlow,  to  whom 
specimens  were  sent,  has  determined  the  species.  It  was  growing^  over 
the  same  areas,  and  closely  associated  with  the  Spotted  Granesbill  af- 
fected with  P.  geranii.  It  is  very  interesting  to  note  that  the  same 
species  was  first  discovered  by  Mr.  Holway  about  a  fortnight  earlier,  at 
Decorah,  Iowa,  and  also  found  by  Mr.  Hitchcock,  of  Iowa  City,  at  al- 
most the  same  time  as  at  Ames. 

Pebonospoba  ptom^a,  Ungeb,  on  Anemone  sp.,  was  not  observed 
last  year,  but  in  1888  it  flourished  in  late  May  and  early  June. 

Pebonospoba  ganolifobmis,  DBy.,  occasionally  appeared  upon 
the  lower  leaves  of  Mulgedium  lencophceumj  in  1887.  The  other  hosts 
prefer  dry  ground,  and  in  their  dwarfed  .condition  were  not  infested. 
During  the  year  just  closed  it  could  be  said  to  be  common  upon  Prenan- 
thus  and  Ldctuca  hosts. 

Pebonospoba  pabasitioa,  Tul.,  is  one  of  the  most  common  species 
upon  various  cruciferous  hosts.  In  ordinary  seasons  Lepidium  Virgin  i- 
cum,  is  badly  infested,  having  its  branches  strangely  distorted.  Last 
year  the  pepper  grass  was  quite  free  from  the  parasite,  if  we  except  the 
seedlings,  which  were  attacked  for  a  few  weeks  in  spring.  The  Perono- 
spora was  most  abundant  upon  Nasturtium  palustre.  In  June  the 
lower  leaves  of  the  host,  lying  close  to  the  moist  ground  of  borders  of 
streams,  were  quite  generally  affected.  A  little  later,  when  the  drought 
had  progressed,  it  was  not  abundant.  In  some  specimens  the  conidio- 
phores  were  not  more  than  one-fourth  the  normal  size.  Early  in  1888 
the  mildew  was  abundant  upon  the  pepper-grass,  and  continued  so  un. 
til  July. 

Pebonospoba  potentill-e,  DBy.,  was  common  on  Potentilla  Norte- 
gica^  early  in  1887,  when  the  host  was  growing  on  the  borders  of  low 
wet  places.  It  disappeared  /is  the  dry  weather  of  late  spring  arrived. 
Last  season  it  did  not  appear  in  abundance  until  July,  when  whole  large 
plants  were  found  attacked. 

Pebonospoba  Abthuri,  Pablow,  was  not  common  three  years 
ago,  but  during  1886-'87  itVas  found  only  on  a  few  plants  growing  along 
the  shady  bank  of  a  stream.  It  has  not  been  common  the  last  season 
and  is  peculiar  in  only  attacking  here  and  there  a  whole  plant. 

Pebonospoba  effusa,  RABH.,isacommon  species  upon  Ghenopodium 
albuMj  but  was  far  less  abundant  than  usual  during  the  two  dry 
seasons. 


PsEONOSPORA  POLTGONi,  ThVm.,  18  rare  on  Polygonum  dumetorum. 
Mr.  Hitchcock  foand  the  mildew  apon  P.  aviculare,  at  Iowa  City  in 
3Ia.v  of  1887,  bat  it  wa«  not  at  all  common.  It  was  abundant  npon  P. 
conroltuhu  in  July  of  the  last  season. 

Peronospoba  alta,  Fckl.,  has  been  almost  entirely  absent  from 
Plamtago  major^  for  the  last  three  years.  In  1885  it  was  one  of  the 
easiest  of  the  Peronosporas  to  obtain  in  quantity. 

Pbbonospoba  TBiFOLiOBUMy  DBt.,  has  heretofore  been  one  of  our 
most  common  species  apon  Astragalus  Canadensis^  and  especially  on 
Vicia  Americana.  Upon  the  latter  two  years  ago  it  was  so  abun- 
dant as  to  almost  destroy  the  host  in  whole  patches.  It  was  found  in 
ISSl  only  after  diligent  search  in  the  moiste^t  places  where  the  vetch 
will  grow.  It  again  apiieared  in  1888  but  in  milder  form  than  before 
the  dry  ye-ars. 

Pebokospoba  euphobbi^,  Fckl.,  is  a  species  which  quickly  dis- 
a]ipears  in  times  of  drought.  It  is  not  uncommon  on  Euphorbia  mac- 
nlata^  in  a  wet  season,  but  rare  indeed  in  1887.  The  usual  amount 
was  met  with  in  1888  noticeably  dwarfing  the  small  leaves  of  the  host. 
Pebonospoba  leptospebma,  DBt.,  was  common  in  1885  on  both 
Artemieia  biennis  and  A.  Ludoviciana.  During  1887  it  was  met  with 
in  only  a  few  places  on  A.  biennis^  growing  in  moist  spots  near  excava- 
tions along  a  railroad  track.    Last  season  found  it  abundant  again. 

Pebonospoba  sobdida,  Bebk.,  is  a  good  illustration  of  the  iutiueuce 
of  moisture  upon  the  development  of  Peronosporea\  The  host  Scrophu- 
laria  nodosa  is  a  common  plant  on  the  banks  of  streams,  especially 
where  the  surface  is  without  sod.  In  1887  the  mildew  was  abundant 
in  only  one  place — a  bend  of  a  stream  where  the  host  grew  close  to  the 
water  and  could  obtain  moisture  freely.  It  was  not  at  all  uuconimon 
during  the  last  growing  season. 

Pebonospoba  lophanthi,  Fablow,  on  Lophanthus  scrophulariafO' 
lius^  is  a  rare  species  in  Iowa  and  was  met  with  only  in  1887. 

Pebonospoba  gbaminicola,  Sghb<et.,  which  was  abundant  in  1886 
npon  Setaria  riridiSy  transforming  the  inflorescence  of  the  grass  into 
atrange  shai>es,  was  far  less  common  during  1887.  Last  autumn  it  in- 
fested the  foxtail  quite  generally  and  api)eared  to  some  extent  upon 
the  Hungarian  grass.  This  new  parasite  may  do  much  mischief  in  the 
fatare. 

Peronobpoba  calothboa,  DBy.,  is  not  rare  upon  species  of  Oa- 
Hum.  In  October,  1887,  seedling  plants,  which  bad  come  up  in  a  rich 
mold  Rince  the  September  rains,  were  badly  infested.  This  is  a  good 
illnstration  of  fresh,  growing  tissue  being  favorable  for  the  development 
oiFtronosporew. 
Tbe  genus  Cystopus  has  four  species  common  to  Iowa. 
Cystopus  CANDIDUS,  L]6v.,  like  Peronospora parasitica^  is  confined  to 
the  CrucifercBj  and  also  like  it  lives  over  the  winter  within  the  tissue  of 
the  seedliog  plants.    There  was  an  abundance  of  the  Cystopus  on  Shep- 
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herd's-porse  seedlings  in  the  spring  of  1887,  and  it  produced  a  large 
crop  of  spores  which  did  not  spread  the  troable  rapidly  to  other  plants 
as  in  an  ordinary  season.  In  June  there  was  very  little  of  the  mildew 
and  only  a  few  spots  could  be  seen  on  the  seedlings  in  the  aatanm. 
Only  a  small  amount  of  the  fungus  was  found  the  next  spring.  The 
mildew  was  fairly  abundant  upon  the  common  pepper  grass  {Lepidium 
Virginicum)y  but  soon  disappeared.  Three  years  ago  in  a  moist  sea- 
son the  blossoms,  flower  stalks,  and  seed  vessels  of  the  garden  radish 
were  generally  attacked  and  often  distorted  beyond  recognition.  Very 
late  in  October,  1887,  the  mildew  was  found  prevalent  upon  seedliDg 
plants  of  Sisymbrium  officinale,  which  had  developed  after  the  Sep- 
tember rains  in  a  shady  place.  Last  year  there  was  very  little  of  the 
mildew  upon  the  Sheplierd's-purse.  The  two  dry  years  had  done  mach 
toward  eradicating  it  along  with  the  host. 

Cystopus  GUBiGUS,  Li^v.,  is  the  least  common  species  of  the  geuns, 
and  for  the  last  three  years  has  been  found  upon  Ambrosia  artemisicr/o- 
Hay  C,  only  at  rare  intervals. 

Cystopus  bliti,  L6v.,  occurs  upon  an  increasing  list  of  hosts. 
Amarantus'  bUtoides,  was  badly  infested  in  all  three  seasons,  and  as 
this  species  flourishes  in  dry  places,  upon  paths,  and  roadways  it 
at  first  seems  an  exception  to  the  rule.  However,  this  Amaranth  is 
thick-leaved  and  succulent,  and  like  the  purslane  is  full  of  moisture, 
even  though  the  surroundings  are  arid.  It  was  a  fact  of  observation 
that  the  greatest  development  of  the  mildew  was  upon  plants  which 
were  most  favored  with  moisture  and  shade. 

Cystopus  pobtulacje,  LAv.,  is  the  last  species  of  the  list  and  one 
of  no  little  interest  in  the  present  connection.  It  seems  to  have  been 
more  abundant  during  the  two  dry  seasons  than  before  or  since.  The 
host  is  a  juicy  plant  and  the  appearance  of  greater  thrift  on  the  part  of 
the  parasite  may  be  due  to  the  fact  that  it  was  more  than  usually'  de- 
oiTUctive,  the  purslane  not  being  able  to  withstand  its  attacks.  There- 
fore a  patch  of  the  host  while  showing  more  of  destiuctive  effects  of 
the  mildew  might  in  fact  have  less  of  the  parasite.  It  is  impossible 
to  say  there  was  more  or  less  of  the  mildew  the  last  year  than  the  sea- 
son preceding.  These  observed  facts  seem  to  show  that  with  the  Per- 
onosporea:  there  is  no  doubt  that  the  species  are  best  suited  to  a  moist 
season.  The  members  of  the  genus  Peronospora  have  in  no  instance 
been  so  abundant  during  the  two  dry  years  as  before  or  since  tbe 
drought.  In  general  the  mildews  were  found  in  early  spring  in  1887, 
after  this,  through  the  long  dry  summer,  in  limited  quantities,  upon 
plants  growing  in  moist  places  along  streams  and  edges  of  pools.  In 
1888  the  greatest  abundance  was  in  June  after  the  May  rains. 

The  genus  Cystopus  seems  less  influenced  by  drought,  but  as  a  rule 
the  infected  specimens  were  those  best  situated  for  obtaining  moisture. 
In  all  cases  where  Peronosporece  flourished  in  drought,  they  were  upon 
succulent  hosts,  and  even  with  these  there  was  probably  less  growth  of 
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parasite  but  a  greater  manifestation  of  disease  due  to  lack  of  vitality 
in  the  hosts*  These  instances,  therefore,  form  no  exception  to  the  general 
rale,  that  dry  weather  is  not  advantageous  for  the  development  of  the 
Perono^poretB. 

In  preparing  this  pai)er  the  writer  has  drawn  freely  upon  his  article 
"Downy  Mildews  in  a  dry  Season"  in  Ames'  (Iowa)  College  Bulletin, 
1SS8,  which  gives  an  account  for  the  years  1886  and  1887,  and  in  some 
instances  the  form  of  statement  therein  used  is  here  reproduced. 


AH  IHTBBB8TIH0  UBOMTCES. 

By  Byron  D.  Halsted.* 

The  following  description  is  of  a  Cromyces  collected  the  past  autumn, 
vhich  has  the  habit  of  infesting  the  perigynia  of  a  sedge,  causing  them 
to  assnme  a  quite  unnatural  dark  color  before  their  time  of  maturing. 

Uhomtges  PEBiGYNius,  Halsted.  Sori  ouc-half  to  2""  in  diame- 
ter, forming  dark-brown,  nearly  globular  patches  upon  the  outside  and 
between  the  veins  of  the  perigynia,  not  infrequently  upon  both  surfaces 
of  the  younger  leaves,  where  the  patches  are  often  three  times  as  long 
as  broad.  Telentospores  somewhat  variable,  4-G  by  8-10//,  with  a  prom- 
inent brown  free  end  ranging  from  acute  to  wedge  shaped.  Contents 
Qsaally  granolar  and  often  with  a  large  oil  globule.  Pedicel  two  to 
three  times  the  length  of  the  spore,  slender  and  hyaline. 

On  Carex  iniume$cen$j  near  Ames,  Iowa,  September,  1888.  D.  O. 
Fairchild. 

The  other  known  species  of  Uramyces  upon  Carex  is  O.  Caricis  of 
Peck  (Myootheca  Universalis  No.  746),  which  is  very  different  in  habit 
and  characteristics  of  the  spore.  It  is  reported  only  upon  Carex  stricta 
and  not  upon  the  perigynia.  In  making  the  comparison  it  was.  inter- 
esting to  observe  that  with  U.  Cartels^  Pk.^  there  were  ocasional  double 
spores  among  those  of  normal  form.  Sometimes  a  half  dozen  adjoining 
spores  in apartially  crushed  sorus  would  be  of  the  puccinia  type.  Those 
who  are  subscribers  to  Ellis  and  Everhart's  N.  A.  F.  may  expect  the 
TJr^myces  above  described  in  the  next  issue. 


HEW  SPECIES  OF  KAHSAS  FUVOI 

By  W.  A.  Kellbrman  and  W.  T.  Swingle. 

TiLLSTiA  bughloKana  n.  8.    In  the  much  enlarged  and  mostly  glob- 
ular ovaries  of  Bttchloe  dactyloideSj  abnormally  borne  on  the  male 
plants ;  often  all  or  nearly  all  the  staminate  spikelets  produce  the  ova- 
ries, all  of  which  are  infested.    Spores  dirty  brown  in  mass,  as  seen 
*  Ratgen  College,  New  BraLSwick,  N.  J. 
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singly  dusky  or  brownish  fuscous,  never  very  dark,  perfectly  spherical 
or  very  slightly  oval,  regular  in  size,  16J-21>i<  diam.,  but  mostly  18-20/i 
(exclusive  of  hyaline  envelope).  The  outer  wall  of  the  spores  is  marked 
with  scattering,  regular  spines  or  faint  reticulations  (formed  by  coales- 
cence of  the  spines  !)  i-1  J//  high,  but  C/Ompletely  enveloped  by  the  outer 
hyaline  layer,  which  is  1^-4//  thick.  The  outer  wall  is  about  IJ— 2/i 
thick,  and  is  the  darkest  colored  part  of  the  spore;  immediately  witb in 
this  is  a  thinner,  clear,  lighter  colored  wall  f-l/i  thick ;  following  this 
is  a  layer  of  variable  thickness,  usually  finely  but  sometimes  coarsely 
granular.  In  the  center  of  the  spore  is  a  very  light  homogeneous  usu- 
ally  spherical  body  7-10/i,  mostly  7^-9/^  in  diameter. 

On  male  plants  of  Buchloe  dactyloides^  western  and  southwestern  Kan- 
sas (Trego  County,  1886,  and  Ford  County,  June,  1888). 

In  some  cases,  especially  in  young  spores,  the  hyaline  layer  is  seen  to 
be  made  of  two  distinct  layers,  the  inner  extending  from  the  wall  to  the 
tips  of  the  spines  and  being  slightly  darker  than  the  outer  layer.  The 
immature  spores  when  placed  in  water  become  very  much  swollen  and 
are  almost  colorless,  except  the  collapsed  central  body.  Mixed  with  the 
spores  were  seen  in  many  cases  a  hyaline,  branched,  septate  mycelium, 
3-4J//  diam.,  but  whether  connected  with  the  spores  or  not  can  not  be 
said.    Attempts  to  induce  germination  of  the  spores  failed. 

The  infected  plants  are  easily  detected  by  their  apparently  denser 
and  darker  inflorescence,  but  the  monstrosity  consists  solely  in  thepro- 
duction  of  ovaries  in  the  male  plants.  These  are  in  every  case  filled 
with  the  mass  of  spores  and  are  very  much  enlarged  pushing  the  glumes 
wide  apart.  In  size  the  smutted  ovaries  are  1.3-1.8  by  0.6-1.3™*".  The 
few  female  plants  collected  in  the  same  localities  were  free  from  the 
fungus.    Figs.  1-11. 

UsTiLAGO  ANDROPOGONis,  n.  «.*  In  the  ovaries  of  Anffropogon  pro- 
vincialis  and  A.  Hallii^  not  only  the  sessile  flowers  (which  are  perfect )» 
but  also  the  pedicelted  ones,  which  are  normally  staminate,  often  pro. 
duce  the  cylindrical  elongated  infested  ovaries;  spores  in  mass  intensely 
black,  as  seen  singly  dark  brown  or  black,  subglobose  or  slightly  oval, 
sometimes  oblong  elliptical  or  ovate,  slightly  angular.  Wall  thick 
{3-2/i,  mostly  1  J//)  very  finely  and  closely  echinulate.  Contents  coarsely 
and  evenly  granular  or  sometimes  homogeneous,  12-19/i  by  9J-I6/I, 
mostly  13^-16^/*  by  11- 14/^. 

*  Since  sending  the  description  of  this  species  to  the  printer  we  have  received  Ellis 
4&  Everbart's  North  American  Fungi  Cent.  XXIII.  No.  2265  Soroaporium  Ellim, 
var.  occidentalis,  on  Andropogon  f urea taa^  BiamMckf  Dak.,  August,  1884,  A.  B.  Sey. 
mour,  is  the  same  as  UsWago  andropogonU,  Kell.  &  Sw.  The  Dakota  specimens 
were  examined  by  ns  as  were  the  youngest  Kansas  specimens  (collected  June  26,  188d) 
bnt  in  none  could  the  spore  masses  characterizing  Soroaponum  be  seen.  Besides,  the 
«pore8  are  larger  and  different  iu  color,  shape,  thickness,  and  character  of  wall,  num- 
ber and  size  of  spores,  etc.,  from  Sorotporinm  ElHsiL  The  species  as  far  as  can  be  de- 
termined withont  a  knowledge  of  the  germination  of  the  spores  certainly  seems  to 
be  a  good  UsHlago,  No.  2265,  6.  N.  A.  F.  on  Andropogon  VirginicuSf  Newfield,  N.  J., 
^o  apparently  ditferent  from  the  above  and  a  true  Sorosporium. 
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The  spores  foand  on  Andropogon provincial^  are  somewhat  narrower 
and  longer  than  on  A.  ITallii^mA  more  often  oval  than  snbglobose. 
They  were  also  more  variable  in  size  and  shape.  On  A.  provincialis  the 
spores  were  12-19  by  9^- 134//,  mostly  13-16  by  10-13iyw,  while  on  A. 
Hallii  they  were  13-18A  by  11-16//,  mostly  13^-15  by  13-14//.  Attempts 
to  induce  germination  failed. 

Sonthwestern  Kansas,  Juue,  188S.  On  Andrapogon  Hallii^  Seward 
County,  June  20,  and  on  A.  provincialise  Uarjier  County,  July  14^ 
1S88.  The  affected  ovaries  ou  A,  provincialis  are  2.5-7  by  1.2-8°'»",  and 
those  A.  Ballii,  6-8  by  1.4-8'"". 

This  species  is  clearly  distinct  from  UstHago  Ischaemi  Fckl.,  and  CT. 
cylindrical  J  Pk.  both  in  size  of  spores  and  in  beingconflned  to  the  ovaries. 
Fijrs.  12-26. 

UsTiLAGK)  BOXTTELOU-(E  «.  8.  In  the  enlarged  ovaries  of  Boufeloua 
oligostachya ;  spores  in  mass,  brownish;  when  seen  singly,  dark  brown 
or  sometimes  light  brown,  oval,  subglobose,  or  elliptical,  regular  or 
sometimes  slightly  angular;  wall  thin  (about  J/i)  irregularly,  rather 
sparingly,  tuberculate-echinulate  (spines  short,  1^-3//  apart) ;  contents 
homogeneous  or  often  containing  a  single  large  granule,  8-12  by  6- 
10;i,  mostly  8.5-IO  by  8-9  J//.  Germination  in  water  by  means  of  a  sep- 
tate promycelial  tube  bearing  one  or  two  elongate  cylindrical  sporidia 
just  below  the  septa  at  the  end.  Promycelial  tube  simple  or  rarely 
branched,  hyaline,  2-4  septate,  25-50//  by  2-4/^.  Sporidia  cylindrical, 
ends  subacute,  hyaline,  9-13/i  by  2-2^//. 

Mixed  with  the  spores  in  some  cases  were  seen  hyaline  bodies  of 
varying  sizes  composed  of  cells  somewhat  smaller  than  the  spores,  ar- 
ranged in  a  aubliuear  manner.  The  spores  germinated  readily  in  water 
at  a  temperature  of  37^  C.  and  the  promycelial  tubes  often  separate 
readily  from  the  spores  when  they  have  attained  their  growth.  The 
sporidia  were  observed  budding  in  a  few  cases. 

On  BouUloua  oligostachya^  Manhattan,  Kaus.,  autumn  and  winter, 
1888.  In  many  cases  the  affected  plants  could  be  detected  at  a  glance, 
as  the  spikelets  were  retained  long  after  they  had  fallen  from  the 
healthy  plants.    The  smutted  ovaries  are  1.5  -  4.6  by  0.8  - 1.7™™. 

The  grasses  attacked  by  the  three  preceding  species  of  fungi  are  im- 
portant for  the  West.  They  furnish  a  very  large  part  of  the  pastur- 
age, and  even  a  considerable  portion  of  the  hay  crop.  The  smuts,  pre- 
venting the  formation  of  seed,  will  therefore,  when  abundant,  likely  do 
damage  of  much  consequence. 

^EciDiUM  DALE^  ti.  s.  Spots  noue ;  fecidia  on  the  leaflets  or  rarely 
on  the  i)etioles,  mostly  hypophyllous  but  often  also  sparingly  epiphjl- 
lons,  numerous,  crowded,  occupying  from  a  third  to  the  whole  of  the 
leaflet,  whish  becomes  yellowish  in  color  as  far  as  attacked.  Peridia 
white  (or  pinkish f),  usually  slender  (J-J"'"^  diameter),  of  moderate 
length  (J-a""*)?  cylindrical  or  very  often  constricted  above,  open  from 
the  first,  never  hemispherical;  margin  crenate,  subentire,  or  crumb- 
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ling  or  lacerated  into  many  short  erect  or  slightly  reflexed  seguieuts. 
Peridial  cells,  below  small  and  polygonal,  above  very  large  and  baviug 
a  flattened  conical  portion  projecting  outward  and  npward  from  the  in- 
ner side,  sometimes  containing  a  few  yellow  granules,  18-42  by  15-30//, 
wall  2-5/^  thick,  conspicuously  tuberculate,  the  warts  forming  sbort 
lines  or  clusters  on  the  surface.  Spores  yellow  or  at  length  pallid,  sub- 
globose  or  oval,  regular  or  slightly  angular,  23-32  by  18-25//,  mostly 
24-28  by  21-24//,  wall  2-4//  thick,  marked  with  both  very  fine  warts  aiul 
short,  very  blunt,  round  tubercules  1-2//  in  diameter,  which  are  wanting 
on  the  two  attached  surfaces  but  extend  around  the  spore  in  a  baud,  be- 
coming closely  crowded  midway  between  the  attached  surfaces.  Sper- 
mogonia  amphigenous,  scattered,  immersed,  globose  or  flask  shaped, 
about  100//  in  diameter,  scarcely  visible  except  in  secti'^n. 

On  Dalea  laxiflora,  Kockport,  Rooks  County,  Eans.,  June  12,  1SS8, 
E.  Bartholomew,  No.  228. 

This  is  a  peculiar  and  well-marked  species.  The  upper  peridial  cells 
on  the  inner  surface  overlap  somewhat  like  the  scales  of  a  fish,  but  also 
project  outward.  They  are  also  remarkable  for  their  great  size.  When 
the  iecidia  occur  on  the  petioles  they  cause  an  enlargement,  but  on  tlie 
leaflets  scarcely  any  thickening  can  be  observed.  Mr.  Bartholomew  re- 
marks that  the  species  is  '^  very  abundant,  making  many  of  the  host 
plants  entirely  abortive." 


A  STUDY  OF  THE   ABNOEMAL  STEVCTUEES  INDUCED  BT  USTL 

'  LAGO  ZEM  MATS.' 

(Plates  II,  III,  IV,  V,  VI,  VII.) 

By  Etta  L.  Kxowles. 

The  fungus  known  as  Ustilago  Zeoe  Mays  is  found  on  Indian  corn 
everywhere.  It  appears  in  stem,  leaf,  grain,  and  in  both  staminate  and 
l)istilate  flowers,  producing  an  abnormal  growth  of  tissue  sometimes  as 
large  as  a  man's  fist,  whitish  at  first  but  black  when  the  spores  ripen, 
which  is  about  the  time  of  the  riiiening  of  the  corn. 

In  order  to  understand  the  changes  which  are  produced  by  the  fungus, 
a  careful  study  was  at  first  made  of  the  normal  structures.  Alcoholic 
material  gathered  July  19,  1S87,  was  used  for  this  purpose  and  also  for 
the  study  of  the  abnormal  structures.  Schulze's  solution  was  used 
for  staining  the  sections  and  glycerine  for  mounting  them.  The  draw- 
ings were  all  made  with  a  camera  and  are  on  the  same  scale. 

Upon  examining  the  stem  it  was  found  to  consist  of  an  epidermal 
system  and  scattered  fibro- vascular  bundles,  of  a  somewhat  oval  form 
in  cross  section,  between  which  were  the  rather  large  cells  of  the  ground 

1  This  work  was  carried  on  under  the  direction  of  Prof.  V.  M.  Spalding,  in  the  bo- 
tanical laboratory  of  the  University  of  Michigan,  1888. 
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Vissoe.  The  latter  were  hexagonal  in  cross,  and  rectaognlar  iu  lougU 
tadinal  section,  Figs.  1  and  2.  Their  walls  are  rather  thick  and  con- 
tain uaoieroQs  thin  places  which  are  elliptical  in  form  and  lie  with  their 
long  axes  per|)endicalar  to  the  axis  of  the  stem.  Many  of  these  seem 
to  have  broken  through  and  formed  openings  from  one  cell  to  the  next. 
The  iatercellular  8X)aces  are  small.  The  size  of  these  cells  varies  with 
their  position,  those  midway  lietween  two  bundles  being  larger  than 
those  immediately  adjacent  to  them. 

The  bundles  are  scattered  through  the  ground  tissues  at  somewhat 
regular  intervals,  always  with  the  phloem  turned  toward  the  epidermis, 
year  the  periphery  of  the  stem  they  are  packed  more  closely  together, 
with  very  little  of  the  ground  tissue  between,  Fig.  3.    They  are  of  the 
form  known  as  the  closed  collateral  bundle.    Within  the  xylem  and 
toward  the  inner  side  of  the  bundle  is  a  space,  Fig.  4,  a.    Partially  sur- 
roanding  it  is  the  xylem  parenchyma,  which  is  composed  of  small  ele- 
ments with  thinner  walls  than  are  found  iu  the  adjacent  tissue.    Back  of 
this  canal  and  partially  projecting  into  it  is  an  annular  vessel,  b.    At 
each  side  of  the  bundle  is  a  large  duct,  o,  with  thick  reticulated  walls. 
Between  the  dacts  and  back  of  the  annular  vessel  are  thick-walled 
elements,  the  tracheides.    Between  the  tracheides  and  ducts  and  the 
external  part  of  the  bundle  is  the  phloem  d^  consisting  chiefly  of  sieve 
tubes  and  cambiform  cells.  The  latter,  small,  thin- walled,  square, or  rect- 
aognlar, sometimes  narrow  or  obliquely  four  sided  elements,  are  dis- 
tributed among  the  sieve  tubes,  which  are  rather  large,  thin-walled, 
I)olygonal  elements.    Both  sieve  tubes  and  cambiform  cells  are  filled 
with  a  granular  protoplasm.     The  elements  of  the  bundle  sheath  e 
have  thick  pitted  walls.    It  is  developed  best  at  the  ends,  particularly 
at  the  outer  end,  where  it  may  consist  of  several  la3'ers.    At  the  sides 
it  often  borders  directly  on  the  ducts.     In  longitudinal  sections.  Fig.  5, 
all  of  the  elements  are  found  to  have  transverse  septa,  except  those  of 
the  bundle  sheath,  in  which  they  are  oblique.   The  sieve  tubes  are  longer 
than  the  cambiform  cells,  and  have  the  characteristic  callous  plates. 
The  annular  vessels  are  seen  to  consist  of  a  very  thin-walled  portion, 
which  is  held  open  by  thick  rings  placed  at  nearly  regular  intervals,  g. 
The  bundles  just  under  the  epidermis  are  usually  somewhat  different 
from  those  just  described  in  that  the  larger  intercellular  space  is  par- 
tially or  wholly  absent. 

The  epidermis  is  made  up  of  cells,  which  are  represented  in  cross  sec- 
tion in  Fig.  3,  a,  in  longitudinal  section  in  Fig.  6,  a,  and  in  surface  view 
in  Fig.  7,  a.  As  seen  in  the  two  latter  they  are  elongated  cells  with 
slightly  sinnoas  outline  and  thick  pitted  walls,  the  outer  of  which  is 
somewhat  the  thicker  and  covered  with  a  thin  cuticle.  In  longitudinal 
sections  and  in  those  which  show  surface  views  there  are  seen  to  be  two 
kinds  of  cells,  those  already  described  and  short  cubical  cells.  The 
latter  are  foand  usually  one  at  each  end  of  a  long  cell,  but  sometimes 
tbereare  several  of  them  together.    The  subepidermal  tissue  consists  of 
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several  layers  of  sclereiichjinatous  elemeuts,  Fig.  3,  b,  which  are  simi- 
lar  iu  appearance  to  those  of  the  baudle  sheatb.  Kamerous  stomata 
were  found,  eacb  consistiiiff  of  two  guard  cells,  Fig.  7,  bj  and  a  pair  of 
accessory  cells,  c.  In  surface  view  the  former  are  dumbbell  shai>ed, 
fitting  closely  together  at  their  ends,  while  the  latter  are  nearly  semi- 
circular in  outline. 

Sections  were  then  taken  of  a  diseased  portion  of  the  same  stem,  of 
which  the  normal  structure  had  been  studied.  The  abnormal  growth 
forms  a  more  or  less  elongated  mass  at  the  side  of  the  stem.  Fig.  8  is 
a  digrammatic  representation  of  a  cross  section  through  a  diseased  por- 
tion, h;  a  represents  the  stem  and  c  the  outgrowth  from  it.  The  part  of 
the  stem  at  b  seems  to  be  little  changed  in  structure,  but  at  a  quite  the 
reverse  is  seen.  At  the  latter  point  the  bundles  especially  were  very 
much  distorted,  being  swollen  to  several  times  their  normal  size  through 
cell  multiplication,  and  in  longitudinal  section  those  lying  adjacent  to 
c  were  seen  to  be  sending  numerous  small  branches  inlo  it.  Getting  a 
very  early  stage.  Fig.  9,  the  first  change  noticed  was  a  separation  of  the 
epidermis,  together  with  its  two  or  three  la^-ers  of  sub-epidermal  tissue, 
a,  from  the  parts  lying  directly  underneath,  by  one  or  two  layers  of 
cells  by  similar  to  those  of  the  ground  tissue  and  containing  starch 
grains.  In  the  normal  stem  examined  the  sub-ppidermal  layers  were 
so  closely  connected  with  the  bundle  sheath  of  the  peripheral  row  of 
fibro- vascular  bundles  that  no  line  of  division  could  be  traced  separat- 
ing the  two.  Taking  sections  where  the  distortion  was  in  all  grades  of 
development,  it  was  found  that  as  the  abnormal  tissue  developed  this 
space  increased,  until,  instead  of  one  or  two  layers  of  cells,  as  at  first, 
there  was  a  mass  of  cells  separating  them,  thick  walled  in  early  and 
thin  walled  in  later  stages.  The  walls  of  the  epidermal  cells  also  be. 
came  thin.  For  the  most  part,  then,  the  abnormal  tissue  appears  to 
grow  in  between  the  epidermal  system  and  the  outer  row  of  fibro- vas- 
cular bundles,  the  latter  taking  part  to  the  extent  of  sending  into  it 
numerous  branches.  In  order  to  accommodate  this  great  increase  of 
tissue,  the  epidermal  cells  stretch  and  divide  and  change  their  form 
from  that  seen  in  Fig.  7  to  that  seen  in  Figs.  10  to  14. 

The  stomata  are  distorted  in  the  manner  shown  in  Figs.  11, 12,  13, 
and  14.  An  attempt  was  made  to  trace  the  changes  which  take  place 
in  the  accessory  cells  from  the  normal  form  seen  in  Fig.  7  c,  to  the  dis- 
torted form  represented  in  Fig.  14  ft.  Fig.  14  was  from  a  section  cut 
from  a  place  where  the  spores  were  nearly  ripe,  while  Figs.  11, 12,  and 
13  were  taken  from  the  surface  of  tissue  which  was  not  so  well  devel- 
oped, and  represent  three  forms  intermediate  between  the  normal  form 
Fig.  7  and  the  distorted  form  Fig.  14. 

The  cells  of  the  ground  tissue  were  found  to  be  diflFerent  in  form  ac- 
cording to  their  position.  Those  in  the  region  of  active  growth,  that 
is,  in  the  region  adjacent  to  the  normal  part  of  the  stem,  Fig.  8  cf,  were 
seen  to  be  of  the  form  of  those  represented  in  Fig.  15,  very  thin-walled, 
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the  loDg  axes  of  the  cells  lying  parallel  to  a  laDgent  drawn  to  the  near- 
est point  of  the  original  stem.  Each  was  completely  filled  with  mate- 
rial  for  growth.  Passing  farther  out  this  form  gradually  changes  first 
to  that  represented  in  Fig.  IG,  then  to  a  form  like  those  in  Fig.  17,  then 
to  smaller  cells  again,  and  covering  all  the  epidermal  cells,  as  shown  in 
Fi^.  18.  Tbe  cells  described  above  all  had  thin  walls,  without  jiits  or 
openings.  In  most  of  tbem  the  nncleii  were  very  large  and  conspicu- 
ous, esi>ecially  in  those  represented  in  Fig.  18.  Abnormal  tibro- vascular 
buudles  ran  through  tbe  tissue,  and  adjacent  to  them  the  cells  of  the 
j^round  tissue  were  elongated  in  the  direction  of  the  length  of  the 
buDdle. 

lo  Fig.  19  a  bundle  is  represented  in  which  the  distortion  has  not 
been  carried  very  far.    It  has  become  a  little  broader  by  cell-multipli- 
cation, anC  the  xylem  parenchyma  and  tracheides  as  well  as  all  of  the 
phloem  have  become  very  thin-walled,  and  give  the  reaction  for  cellu- 
lose with  Schultze's  Solution.    In  the  normal  structure  the  two  former 
were  com|)osed  of  liquefied  elements.    Large  nucleiii  were  observed  in 
a  great  many  of  tbe  cells  of  the  xylem  parenchyma  and  in  one  or  two 
cases  in  the  sieve  tubes.    The  cells  of  the  bundle  sheath  have  multi- 
plied at  both  ends  of  the  bundle,  and  in  a  more  distorted  bundle  than 
the  one  represented  were  seen  to  also  have  become  thin-walled.    In 
stages  a  little  farther  on,  cells  which  looked  like  those  of  the  ground 
tissue,  and  which  were  filled  or  partially  so  with  starch,  had  grown  in 
and  separated  the  bundle  into  little  groups  or  bundles  of  thin- walled 
cells.    These  branches  passed  out  into  the  abnormal  growth,  and  these 
braucbed  again,  forming  altogether  a  sort  of  tree-like  organ  for  the 
support  and  nourishment  of  the  delicate  tissue  through  which  it  runs. 
Figs.  20  a  and  21  show  longitudinal  sections  of  the  bundles  as  they 
appear  in  this  tissue.    They  are  composed  of  short,  narrow,  thin-walled 
cylindrical  cells,  arranged  end  to  end.    Nuclei!  are  conspicuous  in  most 
of  tbem,  and  all  are  filled  with  a  finely  granular  substance  which  colors 
yellow  with  Schultze's  Solution.    In  Fig.  21  the  bundle  has  thrown  off 
a  slender  branch  at  a.    Tbe  walls  of  these  cells  had  no  markings,  and  the 
cells  themselves  appeared  very  much  like  cambiform  cells,  except  that 
tbey  were  shorter,  and  contained  conspicuous  nncleii.    In  the  normal  tis* 
sne  nacleii  were  not  observed  in  either  sieve  tubes  or  cambiform  cells. 
In  some  of  the  bundles  similar  to  those  figured  in  20  and  21  there  were 
one  or  two  layers  of  cells  at  each  edge  of  the  bundle  which  were 
small  and  thin-walled,  but  showed  reticulated  and  pitted  markings, 
lu  Fig.  22  a  cross  section  of  one  of  these  bundles  is  represented.    In 
them  the  elements  are  so  changed  that  phloem  can  not  be  distinguished 
from  xylem,  and  there  are  no  large  elements.    Where  the  large  pitted 
dactsniu  into  the  abnormal  tissue,  which  usually  they  do  not,  they  take 
a  course  separate  from  the  bundles  and  have  very  grotesques  forms, 
changing  direction  constantly. 
The  observations  made  upon  the  fungus  which  causes  these  changes 
20414— Fo.  1 2 
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agree  with  the  descriptions  which  have  been  repeatedly  given  of  it.  1 
consists  of  a  thick-walled  inyceliam  tube,  the  lumen  of  which  is  not  coi^ 
etaut  in  diameter,  but  in  some  places  widens  out  and  in  other  places  i] 
almost  or  apparently  quite  closed.  The  thickness  of  the  mycelium  iil^ 
ment  also  varies  constantly.  These  coarse,  tough  threads  are  fonn<| 
in  different  parta-of  the  stem,  some  at  the  center,  others  nearer  to  th^ 
periphery,  running  between  the  cells  or  into  them,  and  with  their  sbar| 
end  pushing  directly  through  the  thickest  walls.  Fig.  24. 

In  fruiting,  the  mycelium  forms  a  great  number  of  short  slende^ 
branches.  Great  masses  of  these  are  found  in  little  nests  in  the  abnor] 
nial  tissue,  Fig.  20,  also  Fig.  8,  They  are  more  slender  and  delicate 
than  the  mycelium  already  describeii  and  are  generally  of  quite  irregui 
lar  form.  Fig.  23  represents  a  much  branched  mycelium  filament,  wbiel^ 
appeared  in  a  break  in  a  section.  It  appeared  to  have  pushed  it^  wa^ 
in  between  the  cells  and  not  to  have  penetrated  them.  The  slender  filai 
ments  of  these  masses  swell  up  into  a  form  like  that  represented  in  Fig. 
25,  except  that  in  many  cases — indeed  in  most  cases — the  filaments  lo6« 
their  individual  form  and  are  more  or  less  blended  in  a  gelatinous, 
shapeless  mass.  Bounded  places  with  little  masses  of  rich  protoplasm, 
Tig.  25  a,  indicate  spores  in  an  early  stage  of  formation.  All  stages 
may  be  found  in  the  same  mass.  Fig.  26  shows  later  stages,  where  the 
ends  of  the  filaments  appear  club  shaped  and  within  are  seen  the  al- 
most ripe  spores.  The  mature  spore.  Fig.  27,  is  one  celled  with  two 
walls;  the  outer  thick,  brown,  and  covered  with  spines.  The  inner 
delicate  and  transparent. 

From  the  comparatively  small  number  of  species  in  which  abnormal 
changes  under  the  influence  of  parasitic  fungi  have  been  carefully 
studied,  it  is  hardly  possible  as  yet  to  venture  on  any  general  or  theo- 
retical statements  concerning  the  pathological  changes  induced  by 
fiuch  parasites.  It  seems  best  thereibre,  in  the  present  instance,  to 
«imply  recapitulate  the  injuries  occasioned  to  the  host  by  the  fungus 
in  question,  since  it  is  only  by  multiplied  observations  of  the  same  kiml 
that  sufficient  data  can  be  gathered  for  a  more  general  conception  of 
the  relations  of  parasite  and  host. 

The  changes  observed  in  the  stem  of  Zeas  Mays  are  briefly  as  follows : 

An  extraordinary  hypertrophy  of  the  parts  of  the  host  where  siwre 
formation  takes  pla^oe,  the  irregularity  of  which  gives  rise  to  peculiar 
and  conspicuous  distortion. 

Microscopic  examination  shows :  (1)  Great  multiplication  of  cells  near 
the  periphery ;  (2)  decrease  in  thickness  of  cell  walls  and,  in  case  of 
the  bundles,  of  the  size  of  the  elements ;  in  many  cases  a  decrease  iu 
the  size  of  the  cells  of  the  ground  tissue  also ;  (3)  distortion  of  the 
stomata.,  particularly  of  the  accessory  cells ,  (4)  a  breaking  up  of  the 
bundles  and  a  changing  of  their  elements,  so  that  in  many  cases  phloem 
can  not  be  distinguished  from  xylem  -,  (5)  a  marked  increase  of  cell 
contents. 
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SnOPSIS  OF  HOBTE  AKEBICAH  SPECIES  OF  VmonrLABIA  AHB 

HTPOZTLOH. 

By  J.  B.  Ellis  and  Benj.  M.  EvERnART. 

fCoBtioavd  from  pai^e  113,  Vol.  iv.J 

Fnmmnlaiia.  Tul.  Kel.  Carp .  ii,  p.  42.  Stroma  orbicular,  cap-shaped 
or  discoid,  becomiDg  black,  margiuatei  the  margiu  more  or  less  dis- 
tiDctly  sterile.  Perithecia  moDOStichonSy  peripheric,  immersed.  Asci 
cyliudrical,  8-8pored.  Sporidia  uniseriate,  sabelliptical,  coiitiDaous, 
dark.  The  genas  is  too  closely  allied  to  Hypozylou,  especially  the 
discoid  forms. 

A.— STROMA,  GUP  SHAPED  OB  CONCAVE. 

NuMMULARiA  DI80BETA  (ScHW.),  Tul.  Scl.  Carp.,  II,  p.  45  Spkccria 
di^creta^  Schw.,  SyD.  N.  Am.,  1249.  On  dead  branches  and  trnnks  of 
Pirus  Mains  and  Amelanchier  Canadensis j  Newfield,  N.  J.,  on  the  first- 
named  host,  New  England  (Farlow),  New  York  (Peck).  On  Oleditschia 
triacanthosy  Ohio  (Morgan),  foand  also  (Sacc.  in  Syll.)  on  SorbuSj  UlmuSy 
Cercis^  3nd  Magnolia.  Stroma  erumpent,  orbicular,*  2-4 "".  diameter; 
cap-shaped,  with  a  thick  raised  margin ;  dirty  cinerous,  then  black,  the 
concave  surface  at  first  white-punctate  from  the  minute  punctiform  os- 
tiola  which  in  the  mature  state  are  scarcely  visible.  The  wood  beneath 
the  stroma  is  marked  with  a  black  circumscribing  line.  Perithecia 
monostichoas,  ovate-cylindrical,  nearly  1"™.  long,  rather  abruptly  con- 
tracted above  into  a  short  neck,  their  rounded  bases  penetrating  to  the 
bottom  of  the  stroma.  Asci  cylindrical,  110-120/i  by  10-12//.  with  long 
filiform  paraphyses.  Sporidia  subglobose,  nearly  hyaline  at  first,  finally 
opaque,  10-12  diameter.  Sec.  Cooke,  Grev.  xii,  p.  6,  the  specimen  of 
Spharia  discincoUiy  Schw.,  in  the  Kew  Herbarium,  figured  by  Currey  in 
Linn.  Trans.  1858,  PL  47,  fig.  103,  does  not  differ  from  '8.  discreta^  Schw., 
but  the  ig.  disdincola  Schw.  in  Syn.  Car.  No.  63,  and  in  Fr.  S.  M.,  p.  368, 
appears  to  be  different,  as  may  be  inferred  from  the  following  descrip- 
tion taken  from  Fries. 

8-  DiscnrcoLA  Schw.,  Syn.  Car.  No.  63.  Emereed-saperficial,  perithecia  globose, 
crowded,  black,  tmocate-aiiDolate,  covered  with  a  cinerebas  white  farfaraceoas  coat. 
StToma  irregolar,  snbjotand,  mgoee,  thin,  penetrating  deeply  into  the  blackened 
'vood.  Perithecia  scattered,  rather  large,  nrceolate,  narrowed  above  into  a  minate 
Toand  month,  which  is  closed  by  white  farinaceous  matter.  On  the  out  surface  of 
tranksof  apple  trees  in  Carolina;  rare. 

NuMMULAEiA  BEPANDA  (Fb.),  SphdeHa  repanda^  Fr.  S.  M.,  ii.  p.  346 
y.  pezizoidesy  E.  &  E.,  Bull.  Torr.  Bot.  Club,  xi,  p.  74.  On  bark, 
Ottawa,  Canada  (Macoun.),  on  bark  and  wood,  Topeka,  Kans.  (Cragin), 
and  on  bark  of  Ulmus  Americana^  Missonri  (Demetrio).  Found  in 
Borope  on  branches  and  trunks  of  Sorhus  aucuparia.  Stroma  erumpent* 
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saperficial,  orbicular,  or  sabelliptical,  J-l°".  diam,,  concave,  and  often 
with  a  thin,  erect,  rather  broad  margin,  rufo-ciuereus  at  first,  finally 
black;  disk  mamwillose  from  the  projecting  ostiola.  Perithecia  inonos- 
tichous,  immersed,  ovateobloug  J-f//,  long,  crowded,  often  subangular 
from  matual  pressure.  Asci  (*jlindrical,  sabsessile,  8-spored,  110-120// 
by  Spij  with  long  filiform  paraphyses.  Sporidia  obliquely  1  seriate, 
narrow  ovate,  obtuse,  subinequilateral,  dark  brown,  11-14//  by  4-5// 
(15-16//  by  C-7//,  Sacc.  in  Syll.).  Distinguished  from  N.  discreta  by  its 
maramillose  disk  and  differently  shaped  sporidia. 

NuMMULAEiA  EXCAVATA,*  (ScHW.),  Syn.  K  Am.  1250.  On  bark 
of  different  species  of  Prunus^  Bethlehem,  Pa.  (Schweiuitz).  Ratber 
rare.  Elliptic  orbicular,  l-2«°».  across,  surrounded  and  margined  by 
the  raised  but  not  radiately  fissured  epidermis.  Disk  deeply  concave, 
black,  punctulate,  with  many  minute  scattered  depressions,  in  the  bot- 
tom of  which  are  the  ostiola.  The  stroma  is  included  in  a  peculiar 
black  cup-shaped  receptacle,  which  penetrates  to  the  wood,  and  is  filled 
in  the  lower  part  with  a  woody  pseudo-stroma  (altered  substance  of 
the  bark),  the  upper  part  being  the  true  stroma,  in  which  nestle  the 
rather  large pyriform scattered  perithecia,  occupying  the  central  part  and 
attenuated  above  into  a  black  shining  neck.  Sporidia  short  elliptical, 
dark  brown,  11.5-^15.3  by  009.6-001.5//.  Allied  to  the  preceding 
species,  but  more  rare. 

NUMMULAEIA  SUBCONOAVA,  (ScHW.),  L  c.  1251.  On  branches  of  Vi- 
hurnumdentatum^  Bethlehem,  Pa.  (Schweinitz).  Gregarious  and  often 
coufiuent,  erumpent  J-J*^"*  across,  surrounded  by  the  ruptured  epider- 
mis, and  consisting  of  a  black  crustaceous  shell,  inclosing  the  few  ratber 
large  globose-depressed  perithecia,  connected  by  a  very  scanty  stroma. 
Disk  subconcave,  subrugose,  and  black.  Ostiola  globose-papillate, 
elevated,  few,  black,  sometimes  confluent,  connected  by  a  very  short 
neck  with  the  perithecia,  which  have  the  ascigerous  nucleus  white. 
Sporidia  oblong,  light  yellowish-brown,  15.3-019.2  by  005.76-^7.6//, 
some  of  them  slightly  constricted  in  the  middle  but  not  septate. 

B.— STROMA  CONVEX.t 

NUMMULABI A  BuLLiARDi,  Tul.  Sel.  Carp,  ii,  p.  43.  Hypoxylon  num- 
mularia^  Bull.  Champ,  tab.  468,  fig.  4.  Sphceria  clypeua,  Schw.  Stroma 
at  first  covered  by  the  epidermis,  soon  emergent,  almost  superficial  and 
free,  convex,  orbicular  or  oval,  rarely  of  irregular  shape,  sometimes 
broadly  effused,  black  inside  and  outside,  punctulate  from  the  slightly 

•We  are  indebted  to  our  friend  W.  C.  Stevenson,  jr.,  who  furnished  the  measare- 
ments  of  the  sporidia  in  this  and  the  next  species,  from  an  examination -of  the  orig- 
inal specimens  in  the  Schweiuitzian  Herbarium  in  the  Academy  of  Natural  Sciences 
in  Philadelphia.  ^ 

t  Were  we  to  rewrite  this  synopsis  we  would  leave  this  section  (B)  of  Nummularia 
in  Hypoxylon,  where  it  was  formerly  included,  the  diflference  being  too  slight  to  have 
any  real  generic  value. 
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pToniineDt  o8tiola,  clothed  at  first  with  the  rufo-ferrngineous  conidial 
hyer.  Perithecia  rather  large,  ovate,  black,  loosely  included  in  closely 
packed  cells  io  the  stroma,  something  as  in  Daldinia  concentrica.  Asci 
cylindrical,  briefly  pedicellate,  100-116  by  10//,  with  very  long  and  stout 
paraphyses.  Sporidia  uniseriate,  elliptical,  hyaline  at  first,  soon  opaque, 
J2-15  by  7-9/i.  The  bymenium  in  this  species,  as  in  Hypoxylan  Petenii 
fi.  & C,  is  at  first  covered  by  a carnosecoriaceous  membrane,  which 
soon  disapjiears,  except  around  the  margin.  Common  on  dead  trunks 
aud  limbs  of  various  deciduous  trees  around  Newfield,  X.  J.  Mostly 
confined  to  dead  oak.  Sec.  Cooke  in  Grev.  XII,  p.  4,  Spharia  clypeusy 
S<;hw.  is  diflerent,  but  Schw.,  in  his  Syn.  N.  Am.,  gives  S»  clypeus  as  a 
8yn.  of  S.  nummulariay  aud  there  is  nothing  in  his  herbarium  at  Phila- 
delphia to  show  that  they  are  distinct. 

Nummular lA  olycyrrhiza,  (B.&C),  Hypoxylonglycyrrhiza^  B.&C. 
Exot.  Fungi  Scbw.,  p.  285.  Suborbicular,  margin  thiu,  center  sub- 
pulvinate,  and  marked  with  papilliform  points  (ostiola),  which  are  de- 
pressed in  the  center.  Perithecia  oblong.  On  bark,  Surinam,  South 
America.  Stroma  ])ulvinate,  25  by  12'"".  Differs  from  N.  BuUiardi, 
to  wlilcb  it  is  closely  allied,  in  its  oblong  closely  packed  perithecia. 
The  foregoing  is  the  description  of  this  species  given  in  Sacc. 
Sylloge.  We  bave  seen  no  authentic  specimen  of  this  but  one  sent  from 
Ohio  (Morgau  No.  284^),  supposed  to  be  this,  was  submitted  for  determi- 
nation to  l>r.  Cooke,  who  was  inclined  to  regard  it  as  this  species,  in 
the  Ohio  specimen  the  perithecia  are  a  little  over  one  half  millimeter 
long  and  are  rather  narrower  than  those  of  X.  Bulliardi,  The  ostiola 
also  are  rather  less  x>rominent  and  are  mostly  slightly  collapsed.  The  * 
6iK>riUa  are  oblong,  pale  brown,  2  nucleate,  lO-ll  by  4-5 /i. 

NUMMULARIA   OBULARIA,    (Fr.)   Hypoxylon    obularium^   Fr.    Nova 
Symb,,  p.  130.    "Immersum,  erumpens,  demum  late  ettusum,  determina- 
tuoi,  impolitum,  stromate  proprio  atro,  peritheciis  immersis  oblongis, 
ostiolis  heuiisphericoprominulis  umbilicatis.   Ad  truucos  arboruui  mor- 
tnos  in  Costa  liica,  Oersted."    Closely  allied  to  N,  Bulliardi,  Tul.,  but 
difiers  in  having  its  stroma  connate  with  the  matrix  and  inseparable 
from  it,  at  first  subrotund,  then  concrescent  in  a  continuous  crust,  gen- 
erally elongated;  an. I  ostiola  depressed.    The  specimens  ei^amined  by 
Fries  were  old  and  no  trace  of  asci  or  sporidia  remained.    Cooke  in  Gre- 
Tillea  place8  this  species  in  the  preceding  section,  but  there  is  noth- 
ing in  the  description  to  show  that  the  surface  of  the  stroma  is  concave. 
2iUMiiUL.ARiA  MICROPLACA,  (B.  &  C).    Diatvype  microplaca^  B.  & 
C.  Joarn.  Linn.  Soc.  x,  p.  386,    On  Sassafras  officinale.    South  Carolina 
(Kavenel)  and  Ohio  (Morgan  261  and  Kellerman  279).    On  Persea, 
Darien,  Ga.  (Bavenel  F.  Am.  255),  Anthostoma  mieroplacum  (B.  d;  C.) 
Sacciu  Syll.    Stroma  much  the  same  as  in  N.  hypophfaa^  orbicular  ^l*^"' 
across,  or  elongated  1-2  by  i-l*'"^,  thin,  crustaceo-caruonaceous,  black 
originating  beneath  the  epidermis  but  soon  bare,  surface  even,  faintly 
puuctalate  from  the  minute  ostiola,  which  are  not  prominent  but  slightly 
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depressed,  as  in  Hypoxylon  punctulatunij  the  opeDing  at  first  filled  with 
white  farinaceous  matter.  Perithecia  ovate-globose,  small  (less  than  one- 
half  millimeter),  monostichoiis.  Asci  (p.  sp.)  about  25  by  3//,  or  with 
the  short  base  45-60//  long.  Sporidia  uniseriate,  ends  mostly  slightly 
overlapping,  sub-inequilaterally  elliptical  pale  brown,  4J-5  by  2-2^/4. 
Berkeley  says  N.  hypophl€ea  has  larger  ostiola  and  narrower  sporidia. 
This  is  true  as  to,  the  ostiola^  but  as  regards  the  sporidia  the  case  is  ex- 
actly the  opposite.  The  wood  beneath  the  stroma  is  stained  with  the 
same  olive  yellow  color  as  the  next  species  to  which  this  is  closely  allied, 
but  differs  as  stated. 

NuMMULABiA  HYPOPHL^A,  (B.  &  Rav.)  Grcv.  IV,  p.  95,  ibid.  Xn,  p. 
7.  Anthostoma  hypophkeum,  Sacc.  On  dead  trunks  of  Magnolia  glauca^ 
Newfield,  K.  J.  (Ellis),  South  Carolina  (Kavenel).  Stroma  thin,  subor- 
bicular  i-l^^  across,  slate  color,  originating  beneath  the  cuticle, 
which  is  soon  thrown  off,  slightly  convex,  and  faintly  papillose  from  the 
slightly  projecting  ostiola.  Stains  the  subjacent  wood  yellowish  or  yel- 
lowish olive.  Perithecia  in  a  single  layer,  ovate-globose,  small  (one-half 
millimeter),  abruptly  contracted  above  into  a  slender  neck  piercing  the 
superficial  carbonaceous  layer  of  the  stroma.  Asci  slender  (100  by  4//) 
with  a  thread-like  base  (p.  sp.  55-60/i  long).  Sporidia  uniseriate, 
lying  mostly  end  to  end,  narrow,  elliptical,  pale  brown,  2  nucleate,  about 
7  by  2i-3//. 

NuMMULARiA  BUMPENS,  Cke.  Grcv.  XII,  p.  8.  Diatrype  rumpens, 
Cke.  Ann.  N.  Y.  Acad.  Sci.,  i,  p.  185.  On  bark,  Galveston  Bay,  Texas 
(Ravenel).  Orbicular  or  elliptical  J-1*^™  in  diameter  or  by  confluence  2«°» 
or  over,  and  then  more  or  less  irregular  in  shape,  thin,  black,  surrounded 
by  the  ruptured  epidermis,  roughened  by  the  slightly  prominent  ostiola. 
Perithecia  monostichous,  ovate,  f  millimeter  high.  Asci  cylindrical, 
100-115  by  lOfj.  Sporidia  uniseriate,  hyaline,  then  opaque,  elliptical, 
with  ends  sub-acute  or  rounded,  12-15  by  7-9yw.  This  description  is 
drawn  from  the  specimens  in  llav.  F,  Am.  This  seems  to  differ  from  N, 
Bulliardi  in  its  less  prominent  ostiola  and  rather  more  acutely  pointed 
sporidia ;  nor  are  there  in  the  specimens  we  have  seen  any  very  percep- 
tible remains  of  the  overlying  membrane.  In  our  collections  are  speci- 
mens of  what  appears  to  be  the  same  as  those  in  F.  Am.  from  British 
Columbia  and  Louisiana,  as  well  as  several  of  the  original  Texas  speci- 
mens from  Dr.  Ravenel. 

NuMMULARiA  EXUTANS,  Cke.  I.  c.  Broadly  effused,  black,  sub-cutic- 
ular,  soon  erumpent,  thin  (about  one-half  millimeter)  papillose  from  the 
slightly  prominent  ostiola.  "  Two  or  three  inches  long,  with  an  irregular 
outline,  thinner  than  N,  rumpensJ^  Perithecia  monostichous,  depressed 
globose,  less  than  one-half  millimeterin  diameter.  In  our  specimen  of  this 
species  from  Dr.  Bavenel,  from  his  Texas  collection,  the  asci  had  disap- 
peared. The  free  sporidia  were  acutely  elliptical  or  almond-shaped, 
rather  variable  in  size,  10-15  by  6-8/-/.  Cooke  says  *•  ostiola  depressed.'^ 
In  Ravenel's  specimen  they  were  as  noted  above ;  presenting  the  same 
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appearance  as  those  of  N.  rumpenSy  from  which  this  appears  to  differ  in 
its  more  broadly  effased,  thinner  stroma  and  depressed  globose  peri- 
thecia. 

NuMMTiLABiA  SXTBAPICULATA,  E.  &  E.  (u.  8.).  On  bark.  Topeka^ 
Kan*  CragiD  267.  Sabcuticular,  emmpent  1-2*"  across,  convex,  1°»"» 
thick  or  a  little  more  in  the  center,  with  the  sterile  margin  thinner. 
Ostiola  slightly  papillose,  prominent  as  in  the  two  preceding  species. 
Perithecia  monostichous,  oblong,  aboat  three-fourths  millimeter  high^ 
closely  packed  and  more  or  less  laterally  compressed.  Asci  cylindrical^ 
DO-lOO/i  (p.  sp.),  with  a  short  stipitate  base,  and  with  long  stout  para- 
pliyses,  as  in  N.  BulUardL  Sporidia  uniseriate,  oblongnavicular  or 
JDeqm'laterally-elliptical,  pale  j'ellowish  brown,  12-16  by  5-7yw,  mostly 
with  a  single  nucleus  and  a  faint,  bead-like  apiculus  at  each  end.  This 
was  reported  to  Professor  Cragin  as  N.  Bulliardi  TuL  It  differs  from 
that  si^ecies  as  noted. 


THE  GEHUS  SCLEEODEBKA  IN  SACCAEDO'S  STILOOE. 

By  J.  B.  Ellis. 

This  genus  in  Vol.  VII,  Part  I,  of  the  Sylloge  appears  to  be  made  up 
of  heterogeneous  materials,  being  made  to  include  not  only  the  species 
nsnally  known  aa  Scleroderma^  with  a  thick,  corky  peridium,  but  also 
species  with  papery-membranaceous  peridium,  heretofore  included  in 
BorUtu  and  Mycenastrum.  Among  the  latter  we  find  Mycenastrum 
Oregonensej  E.  &  E.  This  species  was  already  sufficiently  unfortunate 
in  being  overburdened  with  names,  a  comparison  with  authentic  speci- 
mens showing  it  to  be  the  same  SksBovutapila  B.  &  C.,and  B,  tabacina^ 
Sacc,  It  now  becomes  Scleroderma  Oregonense  and  LanopiM  tahacina  I 
The  specific  namejitto  being  the  one  first  given  must  take  precedence^ 
and  unless  the  genus  Bovista  is  to  be  abandoned  I  see  no  good  reason 
why  the  generic  name  given  by  B.  &,  0.  should  not  also  remain.  The 
species  in  question  is  closely  allied  to  Bovista  nigrescens^  Pers.  So 
closely  in  fact  that,  regarding  only  its  external  characters  it  could 
Dot  safely  be  separated  from  that  species.  Its  internal  characters, 
however,  are  slightly  different. 

The  true  B.  nigrescens  (Sec  English  and  Italian  spec.)  differs  in  its 
rather  larger  (5//)  spores,  which  are  also  often  very  slightly  muricu- 
Kite-roughened  and  have  a  hyaline  pedicel  about  equal  in  length  to  the 
diameter  of  the  spore,  while  in  B.  pila  the  spores  are  generally  a  little 
paler,  not  distinctly  pedicellate  and  quite  smooth.  In  both  the  capillitium 
is  about  the  same,  forming  loose  balls  (2"""*  diam.)  closely  packed  and 
filling  the  entire  x>^ri(liam  with  a  firm  elastic  purplish-brown  mass, 
^'hen  examined  microscopically  this  capillitium  is  seen  to  be  made  up  of 
numerous  small  knots  or  ganglia  consisting  of  intricately  entauffled 
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masses  work  of  coarse,  purplish-brown,  branching  threads  12  to  15//. 
thick,  which  send  out  on  all  sides  free,  sub-dichotomously  branched,  sab- 
undulate  arms  tapering  gradually  nearly  to  a  point  and  more  or  less  dis- 
tinctly granular-roughened  or  occasionally  sub-tuberculose.  Mycenas- 
trum  coriww,  Desv.,  of  which,  as  shown  by  a  comparison  with  authentic 
specimens  M.  «fptn«£/o«wwi,Pk.,  is  a  synonym,  has  the  capillitium  of  the 
same  type  only  spinulose.  This  species  is  really  only  a  Borista  with 
spiuulose  capillitium,  and  if  the  genus  Mycenastrnm  is  to  be  abandoned 
must  fall  into  Bovista  and  not  into  Scleroderma,  which  diflfersiu  its  thick, 
leathery  peridium  and  different  capillitium.  If  Bovista  pila  is  to  be 
placed  in  Scleroderma  it  is  difficult  to  see  why  B.  uigrencens  and  B. 
plumbea  should  not  go  there  also.  Nor  is  Mycenastrum  Ohiense,  E.  & 
M.,  any  more  at  home  here,  though  it  is  not  so  easy  to  say  just  where  it 
does  properly  belong,  having,  as  it  does",  the  sterile  base  of  Lycoperdon 
with  the  capillitium  of  Bovista.  I  would  leave  Bovista  pila^  B.  &  C, 
where  it  is  and  make  Mycenastrum  a  subgenus  of  Bovista,  or  if  retained 
as  a  genus  (which  is  i)erhaps  preferable)  restrict  it  to  species  with  a 
spiny  capillitium. 

On  page  53  of  the  volume  cited  we  find  another  species  to  which  sev- 
eral synonyms  must  be  attached.  (Sec  S.  Schulzer  in  Iledwigia,  1883, 
p.  43.)  Secotium  Warnei,  Pk.,  Columnaria,  Schulz.,  and  Secotium  Thunii, 
Schulz.  are  the  same  as  Secotium  acuminatum  (Mont.)  Tul. 

This  perhaps  is  not  to  be  considered  as  a  fault  in  the  editor  of  the 
Sylloge,  as  this  work  aims  only  to  give  published  descriptions  5  but 
without  exp)lanation  one  would  suppose  three  distinct  species  where 
there  is  really  but  one. 

Lycoperdon  lepidophorum^  E.  &  E.,  placed  by  Dr.  De  Toni  in  Bovista^ 
we  consider  a  good  Lycoperdon^ihoxkgh  not  mentioned  by  Mr.  Massee  in 
his  monograph  of  that  genus.  The  deciduous  scales  correspond  to  the 
deciduous  spines  in  some  other  species  of  Lycoperdon  and  are  not  to  be 
considered  as  an  outer  peridium.  The  true  peridium  which  is  exposed 
when  the  outer  scaly  covering  falls  away  is  very  thin  and  fragile  and 
soon  disappears. 


SOME  NEW  SPECIES  OF  HTMENOHTCETOVS  FVHOI. 

By  J.  B.  Ellis  and  6enj.  M.  Everilart. 

Inocybe  pallidipes,  E.  &  E.  (N.  A.  F.  2102.)  On  the  ground,  under 
filbert  trees,  September  aud  October,  1887  and  1888. 

Pileus  coniccam])anulate, about  1*^"*  high,  finally  expanding  and  urn- 
bonate,  2  to  3*^"*  across,  light  brown,  fibrose-squamose,  margin  subrimose, 
disk  innate-squamose  or  subrimose  squamose.  Lamella3  broadly  at- 
tached with  a  strong  decurrent  tooth,  ascending  at  first,  then  ventricose, 
scarcely  crowded,  rather  broad  (3"*"'),  pale,  becoming  light  watery  cin- 
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namon  or  clay  color,  margins  lighter,  and  ander  tbe  microscope  fringed 
with  cyiiudrical,  obtuse,  bair-like  bodies  (abortive  cystidiat)  Stem 
21-5*^°  high,  2-4™™  tbick,  subattenuated  and  farinose  above,  white,  solid, 
loosely  fibrillose  below,  sabbalbous  and  white  tomentose  at  base, 
faintly  annular  marked  above  the  middle  when  young,  but  this  is  hardly 
discernible  in  the  mature  plant.  Spores  brown,  inequilaterally  ellipti- 
cal, IS  by  4-5//.  Basidia  elavate  cylindrical,  about  22  by  8/i,  with  spo- 
rophores  about  3^/i  long.  Cystidia  ventricosefusoid  or  flask-nhaped, 
40-45  by  14-16//.  Tbe  disk  of  the  pileus  is  carnose,  and  in  wet  weather 
riDiose-sqaamose. 

Well  marked  by  its  conic  canipanulate  pilcus  and  ichite  stem^  which 
remains  wbite  till  tbe  plant  withers. 

This  and  tbe  otber  species  of  Inocybe  here  described  were  all  found 
at  Newfield,  N.  J. 

iNOCYBE  MURiNO-LiLACiNLS,  E.  &  £.  (N.  A.  F.  1905.)  On  bare 
groand  under  cbestnut  and  filbert  trees,  September  to  October. 

Pileas  convex,  2-4*=™  diameter,  umbonate-discoid,  silky-fibrillose,  at 
length  becomins^sqnamnlose  around  the  margin,  umbonate-discoid  in  the 
center,  mouse-color,  with  a  tinge  of  lilac  when  fresh  and  young.  Stem  2 
2-4*»  high,  2—4™™  thick,  fist ulose  and  soon  hollow.  Spores  narrow-el- 
liptical, witb  an  oblique  apiculus,  rust  color,  7-9  by  4-5//.  Basidia  22- 
25  by  7//,  elavate  cylindrical. 

The  broad,  prominent  disk  of  the  pileus  either  has  a  small  umbo  in 
the  center  or  a  slight  depression  and  is  generally  surrounded  (about  half- 
way to  the  margin)  with  a  distinct  ridge  or  zone.  The  margin  also  pro- 
jects slightly  and  is  a  little  lighter  colored,  and,  under  the  lens,  sub- 
fimbriate. 

Inocybe  cicatricatus,  E.  &  E.  (N.  A.  F.,  1901.)  In  gravelly  sand 
tienr  filbert  trees,  August-October. 

Pileus  broadly  and  obtusely  conical  or  conic-cam panulate,  expanding 
to  convex,  2-2J*^™  across,  densely  gray  fibrillose-rimose,  except  the 
smooth  (livid  when  moist)  disk.  Flesh  white,  compact  in  the  disk, 
almost  disap|)earing  towards  the  margin,  which  is  a  mere  membrane. 
Lamellae,  ascending,  narrowly  attached,  with  a  slight  decurrent  tooth, 
becoming  sub  sinuate,  dirty  white  at  first,  becoming  dirty  cinnamon 
brown,  3-4"'"  wide.  Stem  stout,  short  (lJ-3''"),  2-4»»™  thick,  sub-bulb- 
ous at  base,  solid,  nearly  white,  and  covered  with  a  short  tomentose- 
paliescent  coat  at  first,  finally  darker  and  smoother  and  very  often 
eaten  ont  by  worms  so  as  to  appear  hollow  and  then  easily  splitting. 
Spores  very  irregular  in  shape,  mostly  longer  than  broad,  7-9  by  5-6//. 
Cystidia  broad-fusoid,  50-55  by  12-15/i. 

This  comes  near  A.  umboniom)tus,  Pk.,  in  the  38th  report,  but  the  pileus 
is  nut  umbonate  nor  are  the  spores  nodulose,  but  simply  angular  (sub- 
qnadrsile),  as  represented  in  his  A.  maritimoides^  which  again  is  said  to 
be  ^^densely  sqnamulose  with  small,  erector  squamose-fibrillose  scales." 
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The  disk  hau  something  the  appearance  of  a  scar ;  hence  the  speciflc 
name. 

iNOCYBE  ECHINOCARPUS,  B.  &  E.  (N.  A.  F.,  1904.)  On  the  ground 
in  an  old  abandoned  road  among  oak  bushes,  September-October. 

Pileus  conic-convex,  not  readily  expanding,  1^2«°*  across,  i^ilose- 
squamose,  disk  broken  up  into  stouter  scales  similar  to  those  of  Hyd- 
nnm  wihricatum^  color  tawny  yellow.  Lamellse  subventricose,  rounded 
behind  and  narrowly  attached  or  nearly  free,  scarcely  crowded,  dirty- 
pallid,  becoming  clouded  by  the  ferruginous  spores,  margins  whitish  and 
nearly  entire.  Stem  2J«™  long,  2--3™™  thick,  solid,  of  fibrous  texture, 
tough  (bends  short  without  breaking),  farinose-floccose  above,  sub- 
attenuated  and  slightly  silky-fibrillose  below,  a  little  darker  than  the 
pileus.  Spores  echinat€{uot  simply  angular  or  tuberculose),  but  thickly 
beset  with  short  spines,  irregularly  globose  or  a  little  elongated,  8-11//, 
diameter  on  subventricose  basidia  about  30  by  10/i,  with  stout,  slightly 
spreading  sporophores  4-5/i  long. 

This  is  a  well-marked  species,  easily  recognized  by  its  echinate  spores, 
broad  basidia,  and  coarsely  squamulose  disk.  There  is  no  sterile  pro- 
jecting margin  to  the  pileus,  the  ventricose  gills  coming  out  full  to  the 
margin.  Thie  measurement  of  the  spores  includes  the  length  of  the  pro- 
jecting spines  and  is  mostly  8-10//,  exceptionally  11//.  This  differs 
from  A,  stellatosporusy  Pk.,  in  its  larger  echinate  spores  and  stem  not 
scaly. 

iNOCYBE  SUBDECURRENS,  E.  &  E.  (N.  A.  F.,  1906).  On  the  ground 
under  the  overhanging  branches  of  Norway  spruce,  September-No- 
vember. 

Densely  gregarious.  Pileus  4-5«°»  across,  convex,  expanding  to  plane, 
with  disk  depressed  and  either  umbonate  or  not,  but  oftener  without 
any  umbo,  surface  densely  and  evenly  appressedpilose,  color  yellow- 
drab,  flesh  thin.  Lamell{e  moderately  close,  adnate-decurrent,  pale 
dirty  cinnamon,  not  changing  much  in  color  with  age,  about  3™"  wide, 
margins  serrulate.  In  the  mature  plant  the  lamellse  are  very  slightly 
ventricose,  but  never  depressed  around  the  stem.  Stem  mostly  straight, 
sub-equal,  hollow^  fibrillose-squamose  above,  covered  with  loose  white 
silky  fibres  below  and  white  tomentoseat  base,  3-4*^™  high,  J-J*"*  thick, 
moderately  tough.  Spores  elliptical,  rounded  at  both  ends,  without 
any  distinct  apiculus,  ferruginous  cinnamon,  8-10  by  4-5/i  on  basidia, 
about  25  by  7-8/i.  The  stem  is  not  simply  fistulose,  but  in  all  mature 
specimens  hollow. 

This  has  been  found  in  the  same  place  in  great  abundance  now  for 
three  years  in  succession. 

iNOCYBE  TOMENTOSA,  E.  &  E.  (N.  A.  F.,  2101).  On  the  ground  in 
grass,  around  and  partly  under  the  overhanging  branches  of  Norway 
Spruces,  at  a  short  distance  from  the  preceding  species,  but  not  mixed 
with  it.    July-September,  1888. 

Gregarious  and  sub-cespitose.  Pileus  planocon  vex,  depressed  in  the 
center  and  generally  with  a  small  umbo,  2-4*^™  across,  margin  at  first 
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ineurved  and  counected  with  tlie  stem  by  a  loose,  dirty  white,  cottony 
web,  surface  appressed  istrigosetomentosey  light-drab  color  becomiog  yel- 
lowish.  Stem  2-3*^»"  high,  2-3°»«  thick,  solid  or  at  least  with  only  a 
slight  cavity  above,  indistinctly  annular-marked  above  the  middle,  sur- 
face loosely  fibrose  cottony,  white  tomentose  at  base.  Lamellas  at- 
tached with  a  slight  decurrent  tooth,  finally  slightly  depressed  aronnd 
the  stem,  pale  at  first,  then  dirty  cinnamon, 3-4™"  wide,  hardly  crowded, 
margius  snbserrulate.  Si)ores  elliptical,  slightly  inequilateral,  6-8  by 
lu,  dark  rust  color,  on  ckrvate-cylindrical  basidia  about  27  by  7^ 
with  erect  sporophores  3~4/i  long.  The  surface  of  the  pileus  can  not  be 
called  striate,  though  the  loosel^  matted  hairs  all  radiate  from  the 
ceuter.    Smell  not  farinaceous,  rather  unpleasant. 

i.  iubdecurrens  is  larger,  with  a  holloic  stem,  and  has  the  gills  more 
crowded,  nor  is  the  margin  incurved  and  tomentose,  and  it  is  also  of  a 
rather  darker  shade  and  has  the  margin  of  the  gills  more  strongly 
serrate. 

In  J.  iomentosa  the  margin  remains  incurved  till  the  plant  is  nearly 
fall  grown.  lu  7.  subdecurrens  the  margin  is  never  incurved  even  when 
young,  nor  is  there  any  annular  mark  on  the  stem  though  the  fibrous 
veil  is  at  first  distinct.  There  does  not  seem  to  be  any  doubt  that  the 
two  species  are  distinct,  though  their  general  ap|)earance  is  much  the 
same. 

Agabious  (hypholoma)  oliv^sporus,  E.  &  E.  (S.  A.  F.  2009.) 
Among  moss  in  swamps.    Newfield,  N.  J.,  July,  1888. 

Pileus  1^2<^"*  across,  convex,  subumbonate,  dark  brick  color  when 
moist,  lighter  when  dry,  covered  with  a  dense  furfuraceous  or  mealy 
coat  which  soon  disapi^ears.  Lamellae  free,  rounded  behind,  nearly 
plane,  unequal,  chestnut-brown  (at  first  purplish  violet  or  purplish- 
brown),  becoming  lighter  When  dry  and  more  or  less  tinged  with  brick- 
red.  Stem  slender,  3-4«"*  high,  1^-2*"™  thick,  more  or  less  curved  or 
beut,  about  the  same  color  as  the  pileus,  and  like  it  furfuraceous  at  first, 
of  fibrous  texture,  fistulose,  the  cavity  loosely  filled,  rather  brittle. 
Spores  when  fresh  olive-brown,  the  green  shade  very  distinct,  elliptical, 
3i-4  by  2pi.  Basidia  clavate,  with  the  apex  rounded,  15-20  by  Opt. 
Spores  becoming  umber-brown  in  drying.  There  is  no  sign  of  any 
aDDulas  on  the  stem. 

The  pileas  when  young  is  sometimes  brick  color,  but  soon  becomes 
grayish-bufif,  except  the  umbonate  disk,  which  retains  more  or  less  of 
the  reddish  tint.  The  loose  mealy  covering  of  the  pileus  is  very  dis- 
tinct and  does  not  entirely  disappear  in  the  mature  plant.  The  margin 
of  the  pileus  is  not  involute,  hardly  incurved,  and  is  at  first  connected 
with  the  stipe  by  a  loose  webby  veil,  which  remains  hanging  to  the 
margin  as  the  pileus  expands.  The  plant  is  sometimes  subcespitose 
and  often  grows  from  pieces  of  wood  buried  in  the  soil. 

Besembles  A.  microsporuSf  EIL,  in  general  appearance,  but  that  has 
^MUipores  and  the  stem  strigose  below  and  rooting. 
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MUCRONOPORUS  B.  &  B. 

A  NEW  GENUS  OF  POPOLYPORK^. 

lu  examining  some  specimens  of  Folyporus  in  our  herbarium  we  find 
several  species  having  the  inner  surface  of  the  pores  studde<l  with  red- 
dish-brown spines  exactly  as  in  the  hymenium  of  Hymenoclicete.  The 
only  described  species  having  this  character,  so  far  as  we  know,  is  PoJy- 
siictus  balansw^  Speg.,of  which  Saccanlo(in  Syll.)  remarks  that  it  might 
well  be  the  type  of  a  new  genus  (''facile  novum  genus").  And  in  fact 
it  is  just  as  reasonable  to  separate  the  spiny-pores  species  uufder  a  new 
generic  name  as  to  separate  Hymenochcete  from  Stereum.  We  therefore 
here  propose  to  separate  these  species,  which  are  mostly  of  the  genus 
PolystictuSj  under  the  generic  name  of  Mucronoporus  (Mucro  and  porus.) 

MUCRONOPORUS  ciRCiNATUS,  (Fr.).  Fine  specimens  of  this  species 
were  found  some  years  ago  at  Newfield,  N.  J.,  among  the  decaying 
roots  of  an  old  cedar  stump.  Spines  abundant,  more  or  less  curved, 
60^75  by  8-10/^. 

•    Mucronoporus  dualis,  (Pk.)  (specimen  from  Peck.)  has  the  same 
hooked  spines  as  the  preceding,  and  is  probably  a  form  of  that  species. 

Mucronoporus  tomentosus,  (Fr.).  Specimens  collected  by  Dr.  J. 
Maconn  on  Prince  Edward  Island.  Spines  very  distinct,  ovate  lanceo- 
late at  first,  finally  more  slender  35-70  by  12-20//. 

On  account  of  the  spiny  hymeuium  we  at  first  supposed  this  to  be  a 
new  species,  but  authentic  specimens  of  Pol,  tomentosus  from  Finland  (ex 
Herb.  Karsten)  have  the  hymenium  of  the  same  character,  and  there  can 
be  no  doubt  that  the  Prince  Edward  Island  s|>ecimens  are  that  species. 
A  drawing  has  been  made  of  one  of  these  specimens,  and  we  add  a  brief 
description. 

Centrally  stipitate.  Pileus  orbicular,  6-12*'»»  across,  thin,  strongly  de- 
pressed in  the  center,  light  dirty  yellow,  innate  tomentose,  mostly  zone- 
less,  but  sometimes  indistinctly  zonate,  oargin  paler.  Flesh  of  pileus 
light  yellow,  of  fibrous  texture  about  2""  thick,  subcoriaceous.  Pores 
of  medium  size,  about  2™""  deep,  round  or  sub-angular,  some  of  them 
compound,  i.  6.,  divided  below  by  partial  dissepiments,  margins  thin, 
whitish,  and  sub-lacerate,  umber  color  within.  Stipe  1-3  by  i-V^ 
spongy,  cinnamon  color,  minutely  tomentose.  The  general  appearance 
is  that  of  P.  perennis^  but  the  pileus  is  of  a  brighter  yellow  and  more 
distinctly  tomentose,  and  the  inner  surface  of  the  pores  is  studded  with 
reddish  brown  ovate  conical  bodies  35-75  by  12-30/i,  apparently  of  the 
same  character  as  the  bristles  in  HymenoehcBtej  only  stouter.  Plate  viii, 
figs.  1  and  2,  show  the  upper  and  lower  surface  of  the  pileus.  Fig.  3, 
section  of  pores,  showing  the  projecting  points  or  spines.  Fig.  4,  one  of 
these  spines  magnified.    Fig.  5,  spine  with  a  bifid  tip. 

Mucronoporus  gilvus,  (Schw.).  In  all  the  specimens  of  this 
species  the  spines  are  present  but  not  abundant.  They  project  15-20/4 
and  are  about  4-5/i  thick  at  the  base. 
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MucBONOPORus  isiDioiDES,  (Bebk.)'  The  specimeus  of  tbis  species 
iu  de  Thiimeii^s  Mycotheca  1105,  from  Soath  Africa,  as  well  as  those  from 
Ohio  (ex  herb.  Berk.)*  bave  spines  of  the  same  appearance  as  in  the 
specimens  of  P.  gilvusj  and  this  is  another  indication  that  this  so-called 
si^ecies  is  only  a  form  of  P.  gUvu$. 

MUCBONOPORUS  SJSTIPORUS,  (Berk.).  (Specimens  from  Ceylon,  com. 
Ci)oke.) 

Spines  25-30  by  4/4. 

MucBONOPOBCS  LicNOiDEs,  (MoNT.).  (Specimens  from  Brazil,  com. 
Cooke.) 

Spines  abundant,  rather  short,  15-20//. 

3IUCRONOPORUS  crCHOBiACEUS,  (Berk.).  (From  Australia,  com. 
Cooke.) 

Spines  quite  abnndaut,  projecting  25-35// long,  and  about  5//  thick  at 
the  base. 

MucBOiTOPORUS  TABACiNUS,  (MoNT.).  (From  New  Zealand,  com. 
Cooke.) 

Spines  more  abundant  than  in  the  specimens  collected  by  Dr.  Martin 
in  Florida  and  distributed  iu  N.  A.  F.  1705. 

MUCBONOPORUS  SPONGIA,  (Fr.).    (Specimen  from  Cooke.) 

Spines  20-25  by  6-8;/,  curved  like  the  spines  on  a  rose  bush. 

MucRONOPORUS  CROCATUS,  (Fr.)-  (Specimens  in  Rav.  F.  Am.  707 
and  708.) 

Spines  2^-30  by  4-5//. 

MUCROHOPORUS  BALANS^,  (SPEG.). 

Fungi  Ouaranitici  Pugill.    1.    No.  42.    Spines  20-25  by  5-6/i. 

In  the  measurement  of  the  spines  we  have  given  the  length  of  the 
projecting  part.  The  base  of  the  spines  penetrates  more  or  less  deeply 
into  the  bymenial  layer  of  the  pores,  and  if  this  is  included  the  length 
will  be  somewhat  greater. 


TRIBLISIUM  RVTVLUM  (8P£EHZEL). 

By  J.  B.  Ellis. 

This  appears  to  be  a  variable  species.  The  specimens  in  Bav.  Fungi 
Car.  Exsicc.  II,  No.  47,  have  the  sporidia  oblong,  slightly  curved, 
nearly  opaque,  3-septate,  24-30  by  10-12//,  very  slightly  or  not  at  all 
constricted  at  the  septa.  Specimens  found  by  Mr.  Langlois  (No.  130) 
on  dead  fig  tree  in  Plaquemines  Parish,  La.,  agree  with  Bavenel's  Car- 
olina specimens,  unless  in  having  the  sporidia  a  little  more  constricted. 
In  the  specimens  from  both  these  localities  the  hymenium  is  of  a  deep 
hriek-red  color  and  the  lips  are  slightly  transversely  striate.  Specimens 
collected  at  Ocean  Springs,  Miss.,  in  February,  1887,  by  Mr.  F.  S.  Earle 
(No.  202),  agree  with  the  Carolina  and  Louisiana  specimens  in  all  re- 
spects except  in  having  the  sporidia  only  1-septate  and  a  little  smaller 
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(18-22  by  8-10/i).  We  have  designated  this  as  var.  simplexj  E.  &  E. 
Specimens  fonud  by  Col.  W.  W.  Calkins  near  Jacksonville,  Fla.,  Janu- 
ary, 1889,  have  the  3  septate  (24-30  by  10-12;^)  sporidia  of  the  Carolina 
and  Louisiana  specimens,  but  the  hymenium  is  slate  color,  the  peritbecia 
cespitose  (they  are  scattered  in  all  the  others),  and  the  lips  very  dis- 
tinctly striate.    We  have  called  this  var./i«cww,  B.  &  E. 


BRIEF  NOTES  OH  A  FEW  COMMON  FUHOI  OF  MOVTAHA. 

By  W.  F.  Anderson. 

Claviceps  pubpurea,  said  to  be  comparatively  rare  in  many  Ea8t- 
ern  States,  is  found  everywhere  in  the  Territory.  I  have  fouud  it  on 
four  species  of  Elymus^  on  three  species  of  Poa^  on  six  species  of  Agro- 
pyrum  as  well  as  on  Kceleria  cristata,  Phalaris  arundinacea^  and  several 
other  grasses.  The  little  rye  grown  is  not  materially  injured  by  the 
Claviceps.  I  have  collected  this  fungus  at  8,000  feet  altitude;  it  is  as 
common  at  that  height  as  at  3,000  feet — the  general  average  of  Mon- 
tana's plains  above  sea  level. 

Some  years  the  loss  to  stock-men  from  the  abortions  of  cows  and  mares 
is  heavy.  Many  claim  that  losses  from  this  cause  are  greater  in  seasons 
when  an  unusual  abundance  of  ergot  is  developed  on  the  grasses ;  bnt 
there  are  others  who  scout  this  idea.  However,  whether  the  eating  of 
ergot  in  considerable  quantity  by  stock  has  an  irritating  influence  on 
the  internal  genitals  or  no,  it  is  certain  that  the  general  health  of  the 
animals  is  impaired  thereby. 

UsTiLAGO  OARicis  is  remarkably  plentiful,  pretty  regularly  every 
other  year.  Whether  ic  is  a  baneful  fungus  to  the  health  of  stock  I  am 
not  prepared  to  say.  It  is  at  any  rate  seriously  injurious  to  three  small 
but  important  forage  plants, viz:  Carex  filifolia^  Carex  stenophylla^  and 
Carex  Douglasii,  These  sedges,  especially  the  first,  comprise  a  consid- 
erable proportion  of  the  "grass''  on  the  plains,  and  are  eagerly  eaten 
by  stock.  In  April  they  are  in  flower  and  by  the  1st  of  May  their  fruil 
is  more  or  less  fully  developed.  Diseased  spikes  are  very  conspicuous 
in  the  immature  stage  of  the- fungus  by  the  round  lead-colored  balls  at- 
tached to  them.  Later  this  lead-colored  coat  breaks,  and  the  intensely 
black  spores  are  seen  to  cover  the  balls.  Stock  avoid  plants  in  this 
condition. 

USTILAQO  SBQETUM  as  yet  is  not  seriously  injurious  to  cultivated 
cereals.    It  is  rather  common,  however,  on  the  weed  Hordeum  jiibatum. 

UsTiLAGO  MINIMA  is  common  on  Stipa  eomata.  It  destroys  the  pani- 
cle almost  entirely.  In  autumn  the  bare  blackened  rachis  breaks  out 
of  the  sheath  ^nd  curves  outward  and  downward,  almost  touching  the 
ground. 

Another  Ustilago  which  bids  fair  to  do  considerable  damage  to  Muhl- 
enbergia  as  soon  as  that  grass  is  cultivated  as  a  regular  crop  is  the  new 
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JJitxUigo  Montaniengis  Ellis  &  Hoi  way,  on  Muhlenbergia  glomerate  ran 
gedformis^  first  discovered  by  the  writer  December  12,  1887.  This  ap- 
pears to  be  one  of  the  most  destractive  species  of  Ustilago  we  have.  The 
host  plant  begins  to  '^  head  out"  when  it  is  3  inches  high.  These  early 
panicles  are  lateral,  and  smaller  than  the  final  terminal  panicle,  which, 
ander  favorable  conditioDS,  is  developed  by  the  time  the  plant  is  24  or 
30  inches  high.  Calms  affected  by  the  fnugns  are  generally  stunted 
and  thickened,  becoming  harsh  and  knotty.  Their  panicles  are  usually 
aborted  from  first  to  last.  Sometimes  only  the  lower  or  middle  spikelets 
in  the  dense  spikes  are  infected,  the  rest  being  perfect  and  producing 
seed.  In  the  case  of  the  small  lateral  panicles,  which  are  mostly 
smntted  entirely,  the  panicles  do  not  grow  out  of  the  sheaths,  but 
are  inclosed  by  the  united  and  membranous  bases  of  the  sheathing 
leaves.  As  the  fungus  develops  this  usually  cylindrical  or  oblong  sac 
enlarges  and  gradually  loses  its  leaf  character,  except  where  its  two 
parts  extend  above  and  beyond  the  inclosed  panicle.  The  membrane 
sarroundiog  the  smut  has  by  this  time  become  a  leaden-gray  color,  and 
exceedingly  thin  and  chartaceous.  Where  only  more  or  less  isolated 
small  spikes  and  spikelets  of  a  panicle  are  affected,  the  surrounding 
membrane  is  formed  by  the  uniting  of  the  glumes,  which  are  free  and 
maintain  their  true  character  only  at  their  tips. 

Three  times  out  of  five  if  the  fungus  is  present  it  affects  all  the  pan- 
icles. When  the  very  first  one  appears  in  an  intected  plant  it  will  be 
lound  full  of  smut,  and  each  succeeding  panicle  as  it  is  developed  will 
be  found  to  be  in  a  similar  condition,  so  that  it  is  evident  the  fungus 
develops  with  the  host.  The  host  is  a  perennial,  and  so  fiar  as  I  have 
been  able  to  discover  by  examining  old  and  new  culms,  representing 
four  years'  growth,  the  plant  once  attacked  is  affected  each  succeeding 
year  until  its  death.  As  Muhlenbergia  is  a  valuable  grass  and  will  soon 
be  common  in  cultivation,  this  fungus  ought  to  receive  careful  attention. 

Erysiphe  gbaminis  is  a  common  pest  in  some  sections,  notably  in 
southern  Montana,  west  of  the  main  divide  of  the  Eocky  Mountains. 
It  affects  chiefly  the  Poae  and  is  especially  damaging  to  Poa  tenuifolioj 
one  of  our  most  valued  forage  grasses.  The  asci  of  the  fungus  contain 
ripe  spores  in  November. 

PucciNiA  BnBiGK)-yE9A  is  commou  everywhere.  I  have  collected  it 
on  fourteen  species  of  native  grasses.  It  is  most  damaging  to  Elymua 
condensatus.    Wheat  and  oats  do  not  suffer  from  it  as  yet. 

PucciNiA  TANACETi  occurs  ou  many  hosts.  The  cultivated  Sun- 
flower is  sometimes  ruined  by  this  fungus.  The  common  Sage-brush 
(Artemisia  tridentata)  is  frequently  attacked  so  overwhelmingly  by 
Puccinia  tanaceti  that  its  flowers  dry  up  and  its  leaves  fall  off.  The 
fangus  attacks  the  younger  stems  and  shoots,  blackening  them  also.  I 
have  found  it  on  five  species  of  Artemisia,  viz:  A,  tridentata,  A,  cana^ 
A,  Ludovicianaj  A.  frigida^  and  A.  dracunculoiden.  On  A.  dracunculoides 
andil.  Ludoviciana  I  have  found  one  of  the  numerous  ^cidium  com- 
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positarnm  forms  occnrring  with  the  uredo  of  Puccinia  tanacetij  closely 
followed  by  the  teleutospores.  The  same  ^Eeidium  occurs  oa  all  five, 
and  is  invariably  followed,  if  not  accompanied,  by  the  uredo  and  tele- 
utospores of  this  fungus. 

Phraqmidiu'm  subcorticium  occurs,  sometimes  to  an  alarfiiing^ 
extent,  on  Rosa  Arkansana^  Rosa  blanda  (?),  and  Rosa  Sayi,  No  doubt 
it  would  do  serious  damage  to  cultivated  roses  in  certain  localities.  At 
Helena  in  1887  I  found  several  cultivated  varieties  more  or  less  affected 
by  the  wcidium  of  this  fungus.  On  the  wild  roses  the  uredo  aud  tele- 
utospores do  serious  injury,  some  years  destroying  the  leaves. 

MELAMipsoRA  SALicis  is  fouud  on  nearly  all  our  Willows.    I  have 
found  it  abundantly  on  Salix  longifolia,  8.  cordata,  8.  amygdaloides.  8^ 
rostrata^  8.  flavescens,  aud  8.  glauca.    It  appears  to  be  most  injurious 
to  Salix  cordata  and  Salix  flavescens.    Sometimes  in  the  early  fall  great 
clouds  of  the  red  ureclospores  are  blown  from  the  trees,  sprinkling  the 
vegetation  for  some  distance  around.    Last  year  this  Melampsora  was 
unusually  prevalent  and  vigorous  in  its  attacks.    I  found  it  both  sides 
of  the  main  divide  of  the  Rocky  Mountains,  from  the  southern  border  of 
the  Territory  and  the  source  of  Clarke's  Fork  of  the  Columbia  River  and 
the  source  of  the  Missouri  River,  thence  northeastward  to  within  fifty 
miles  of  the  Canadian  line.    Good  sized  trees  in  some  localities  were 
almost  entirely  defoliated.    On  the  banks  of  the  Upper  Missouri,  in  one 
locality,  were  found  in  September  several  hundred  acres  of  seedlings  of 
Salix  amygdaloides  and  Salix  coKdafa^  then  from  3  to  6  inches  high  and  as 
close  as  grass,  which  were  probably  permanently  ruined  by  the  uredo 
of  Melampsora  salicis.    The  leaves,  especially  the  lower  ones,  had  all 
fallen  from  the  effect  of  the  parasite  and  were  decaying.    The  upi)er 
leaves  were  almost  devoid  of  chlorophyll  and  evidently  perishing. 

Melampsora  populina,  like  the  last,  was  very  abundant  last  year 
and  did  considerable  damage  to  Popnlus  tremuloides  and  P.  angusti/o- 
lia.  I  also  found  it  on  P.  monilifera^  P.  halsamifera^  and  P.  angulata 
more  sparingly'. 

Melampsora  lini  some  seasons  is  ruinous  to  Linum  rigidum,  and 
also  sharply  attacks  Linum  Lewisii  (commonly  called  L.  perenne  by 
western  collectors).  Linum  Lewisii  is  rather  similar  to  the  jcultivated 
flax,  and  if  the  latter  were  introduced  it  would  doubtless  suffer  more  or 
less  from  this  fungus. 


SPOTTING  OF  PEACHES. 

By  Erwin  F.  Smith. 

A  recent  paper  on  this  subject  by  Dr.  J.  C.  Arthur  (Bull.  Agr.  Exp. 
Sta.,  Indiana,  No.  19,  1889)  leads  to  the  following  remarks: 

Cladosporium  carpophilumj  v.  Thiimen  is  undoubtedly  the  conidial 
stage  of  some  well-known  ascomycetous  fungus.    It  occurs  on  the  leaves 
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as  well  as  the  frait,  and  I  think  also  on  the  branches.  It  is  by  no 
means  confined  to  Indiana,  or  rare  in  any  peach  district  in  the  United 
States.  It  is  common  along  the  Atlantic,  in  the  region  of  the  Great 
Lakes,  in  the  Lower  Mississippi  Valley,  and  in  California.  In  Maryland 
and  Delaware  it  has  been  known  for  many  years,  and  is  so  abundant 
tbat  its  presence  is  regarded  as  a  matter  of  course.  The  choice  early 
peaches  and  the  middle  varieties  are  little  sabject  to  it,  but  Smocks 
and  nearly  all  late  and  inferior  sorts  are  more  or  less  spotted.  So  con- 
stant is  this  spotting  that  many  peach-growers  have  come  to  consider  it 
a$  characteristic  of  certain  varieties  and  have  no  idea  that  it  is  abnormal. 

It  injures  the  appearance  of  the  fruit  somewhat,  and  when  very  abun* 
dant  the  flavor  also,  unless  I  have  been  much  deceived.  Growers  do 
not  generally  regard  it  as  a  serious  evil,  or  indeed  as  a  matter  of  any 
consequence.  The  loss  in  late  sorts  with  firm  flesh  is  nevertheless 
sometimes  very  considerable.  So  far  as  my  own  observation  goes  this 
resalts  principally  from  cracking  and  rot,  in  much  the  same  way  as  jn 
apples  and  pears  when  badly  attacked  by  Fmicla4ium.  The  half  grown 
l)each  forms  a  protective  layer  of  cork  beneath  the  most  thickly  spotted 
surface.  This  cork  layer  is  incapable  of  further  growth  and  is  ruptured 
in  deep  irregular  fissures  when  the  peach  rapidly  enlarges  during  the 
last  few  days  of  its  growth.  The  spores  of  Manilia  fructigena  Pers.  fall 
iil>on  this  exposed  surface  and  rot  begins  immediately.  The  cracking 
appears  to  be  worse  in  rainy  weather,  which  is  also  the  most  favorable 
condition  for  the  rapid  development  of  the  rot.  In  September,  1888, 
in  the  great  peach  region  of  Maryland  and  Delaware  (the  north  part  of 
the  peninsula)  fully  one-half  of  the  Smock  peaches,  aggregating  many 
thousand  baskets,  were  lost  by  rot  during  a  rainy  week.  Cracking 
of  the  fruit  often  preceded  this  rot  and  was  due  in  part  to  Cladosporium. 
Nevertheless  the  loss  would  have  been  inconsiderable  but  for  the  pres- 
ence of  this  other  much  worse  parasite^-the  rot  fungus. 

In  1886  and  1887,  two  very  rainy  seasons  CUulosporium  carpophilum 
was  abundant  in  Maryland  and  Delaware,  and  I  am  therefore  inclined 
to  think  that  dry  seasons  are  not  specially  favorable  to  its  growth. 


EZFESIHEHT8  IH  THE  TBEATMEHT  OF  G008EBERBT  MILDEW 

AND  APPLE  SCAB. 

Prof.  B.  8.  GoflT,  of  the  Kew  York  Experiment  Station,  has  kindly 
famished  ns  with  the  results  of  his  experiments  in  the  treatment  of 
these  diseases  in  1888,  which  we  give  in  full  below: 

POTASSIUM  SULPHIDE  FOE  THE  aOOSEBEREY  MILDEW. 

At  the  suggestion  of  Dr.  J.  0.  Arthur,*  formerly  botanist  to  the 

"  For  resalto  secared  with  this  sabstance  by  Dr.  ArlLar  in  1887,  see  Report  New- 
York  Agricultaral  Experiment  Station,  1887,  pp.  948-252. 
20414— No.  1 3 
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station,  a  series  of  trials  was  made  with  potassium  sulphide  (liver  of 
sulphur)  as  a  preventive  of  injury  from  the  disease  of  the  gooseberry 
plant  commonly  known  as  *'  mildew,"  and  due  to  a  fungus  parasite 
known  to  science  as  Spharotheca  morsuvw  B.  &  <3.  The  substance  was 
applied  in  solution  at  the  rate  of  one-half  and  one-fourth  ounce  to  the 
gallon,  respectively,  commencing  May  3,  or  as  soon  as  the  leaves  had 
begun  to  expand,  and  the  application  was  repeated  after  every  hard 
rain  until  June  24,  nine  sprayings  having  been  made  in  all.  The  exper- 
iment was  made  upon  a  row  of  the  Industry  gooseberry  containing 
live  plants,  and  upon  a  plat  of  seedlings  numbering  282  plants. 

Toward  midsummer  the  eflect  of  the  spraying  became  distinctly  vis- 
ible in  the  deeper  green  foliage  and  more  rapid  growth  of  the  treated 
plants.  On  June  23  the  two  plants  of  the  Industry  gooseberry  that 
received  the  sprayings  were  noted  as  being  entirely  free  from  mildew, 
with  the  exception  of  a  trace  of  it  observed  on  a  single  fruit,  while  the 
three  not  treated  were  quite  badly  affected.  The  fungus  appeared  as 
a  downy  coating  near  the  ends  of  the  new  shoots,  and  also  upon  the 
berries.  The  new  growth,  as  well  as  the  crop  of  fruit,  was  very  i>er- 
ceptibly  greater  on  the  treated  plants.  At  this  time  the  bed  of  seed- 
lings had  not  been  perceptibly  attacked  by  the  fungus. 

On  July  16,  the  seedling  plants  were  found  to  be  considerably  affected, 
and  an  examination  showed  that  in  the  row  treated  with  the  sulphide 
at  the  rate  of  half  an  ounce  to  the  gallon,  only  one  plant  exhibited  signs 
of  mildew  out  of  a  total  of  60— about  1.7  per  cent ;  in  the  row  treated 
at  the  rate  of  one-fourth  ounce  to  the  gallon  3  plants  were  affected  out 
of  43— about  7  per  cent.;  while  in  133  plants  not  treated,  15  were  affected, 
or  about  11.3  per  cent. 

As  these  plants  were  all  seedlings  from  native  varieties  and  are  not 
all  subject  to  mildew,  these  figures  are  only  an  indication  of  the  effects 
of  the  treatment  and  not  a  proof,  for  I  do  not  know  how  many  plants 
in  the  treated  rows  would  have  been  affected  had  the  applications  not 
been  made.  There  could  be  no  question,  however,  as  to  the  benefits  re- 
sulting from  the  treatment.  As  far  as  the  plantation  could  be  seen 
the  sprayed  rows  were  conspicuous  for  the  richer  green  of  their  foliage  j 
and  the  row  receiving  the  stronger  solution  showed  somewhat  greater 
vigor  than  the  other.  A  part  of  this  benefit,  however,  probably  re- 
sulted from  the  influence  of  the  sulphide  in  destroying  or  repelling  the 
currant  worm,  as  the  treated  plants  were  noticeably  less  injured  by  this 
insect  than  the  others.  A  part  also  may  have  resulted  from  the  fertil- 
izing effect  of  the  potash  applied. 

In  the  latter  part  of  summer,  after  the  spraying  had  been  discontin- 
ued, the  mildew  increased  on  the  treated  plants,  showing  clearly  that 
the  applications  were  beneficial,  and  also  that  they  must  be  continued 
throughout  the  growing  season  to  confer  their  greatest  benefit. 
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SODA  HYPOSULPHITE  CONTRASTED  WITH  POTASSIUM  SULPHIDE  IND 
GAXGIUM    SULPHIDE  FOB  THE  APPLE  SOAB. 

Ill  former  reports  are  given  the  resultsof  experiments  with  soda  hyiio- 
sulphite  for  the  apple  scab,  Fusicladium  dendriticum^  Fckl.  From  these 
it  appears  conclusively  that  this  substance  as  used  acted  beueficiany, 
but  that  it  was  not  a  complete  remedy  for  this  disease.  It  is  very  de. 
i>irable  that  some  substance  be  found  that  will  prove  more  eltectual  in 
ilestroyfog  this  fangas  without  causing  greater  harm  to  the  foliage. 
Two  other  compoands  of  salphur,  viz,  x>ota8sinm  sulphide  and  calcium 
sulphide,  were  therefore  tested  the  past  season.  The  first  trial  was 
made  with  tlie  potassium  sulphide  in  solution,  at  the  rate  of  half  an 
ounce  to  the  gallon,  upon  the  crab-apple  tree  treated  for  three  seasons 
preceding  with,  soda  hyposnlphitei  as  described  in  the  experiments 
cited. 

The  spraying,  which  was  done  with  the  so-called  Little  Gem  force- 
pump,  fitted  with  a  ^'  Climax  "  nozzle,  was  made  upon  the  west  half  of 
the  tree  only,  and  was  commenced  May  10,  just  as  the  leaves  were  ex- 
panding, and  repeated  after  every  hard  rain  until  July  24,  eight  appli- 
cations having  been  made  in  all. 

The  tree  blossomed  alike,  apparently,  on  both  the  sprayed  and  un- 
sprayed  XH>rtions,  but  the  crop  of  fruit  matured  was  much  larger  on  the 
sprayed  part,  and,  as  the  following  figures  will  show,  was  of  much  bet- 
ter quality. 

On  September  12  a  quantity  of  fruit  was  picked  from  the  spra^^ed  and 
from  the  nusprayed  parts  of  the  tree,  and  each  lot  assorted  into  three 
classes,  in  order  to  determine  their  relative  injury  from  the  disease.  In 
the  first  quality  were  put  only  fruits  nearly  or  quite  free  from  scab;  in 
the  second  those  that  were  considerably  scabby,  but  not  so  much  as  to 
distort  their  form  or  prevent  them  from  acquiring  their  normal  size, 
and  in  the  third  those  which  were  distorted  in  form  or  diminished  in 
size  by  the  growth  of  the  fungus.*    The  results  secured  as  follows  : 


Sprayed  pArt.... 

Ln»pr»y«dpart 


Number 
of  fruito 
examined. 


1.500 
627 


Per  cent.  |  Per  cent, 
in  first  in  second 
quality.  •  quality. 


I 


75.9 
46.9 


22.6 
45.3 


Per  cent, 
in  third 
quality. 


1.5 

7.8 


More  than  627  fruits  did  not  mature  on  the  unsprayed  part  of  the 
tree.     On  the  sprayed  part,  however,  many  more  might  have  been  gath- 


*  This  claasifioation  is  necessarily  somewhat  arbitrary,  but,  as  the  assorting  was 
<lone  with  care,  it  is  believed  that  the  figures  represent  the  true  proportions  of  the 
amount  of  injury  wrongbt  by  the  scab.  Almost  all  the  fruits  were  somewhat  scabby 
in  the  cavity  aboot  the  stenii  but  if  uot  affected  elsewhere,  this  did  not  exclude  them 
from  the  first  qnality. 
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ered.  If  we  ascribe  the  larger  crop  on  the  sprayed  part  to  the  influeuce 
of  the  application,  it  is  eyident  that  the  figures  express  but  a  small  part 
of  the  benefit  resulting  from  the  treatment.  Aside  from  the  difference 
in  crop,  the  fruits  on  the  unsprayed  portion  were  inferior  in  size  to  those 
on  the  other  part. 

A  comparison  of  the  results  secured  the  past  season  with  potassium 
sulphide  with  those  secured  on  the  same  tree  in  1885  and  1887  with  soda 
hyposulphite  would  indicate  that  the  former  proved  the  more  effectual. 
Such  a  comparison,  however,  may  not  be  just. 

In  a  second  trial,  ten  trees  of  the  Fall  Pippin  apple  were  treated  as 
above  described,  with  solutions  of  three  compounds  of  sulphur,viz :  Soda 
hyposulphite,  at  the  rate  of  half  an  ounce  to  10  gallons ;  potassium  sul- 
phide, half  an  ounce  to  the  gallon  ;  and  calcium  sulphide  in  a  saturated 
solution,  the  spraying  in  every  case  being  made  on  the  same  day  and 
in  the  same  manner.  The  trees  were  divided  into  three  series,  the 
second,  Hfth,  and  ninth  forming  the  second,  and  the  third,  sixth,  and 
tenth  the  third  series.  The  first  sprayings  were  given  June  5,  by  which 
time  the  leaves  were  well  expanded.  Other  sprayings  were  made  June 
16,  June  27,  and  July  2,  each  of  which  shortly  succeeded  a  hard  rain. 

On  September  21  the  fruits  on  the  sprayed  and  unsprayed  portions 
of  each  of  the  ten  trees  were  picked,  with  the  exception  of  a  belt 
about  3  feet  wide  across  the  center  of  the  trees  where  the  sprayed  and 
unsprayed  parts  were  supposed  to  meet.  The  apples  were  then  assorted 
into  three  qualities,  as  described  in  the  case  of  the  crab  apple  tree,  with 
the  following  results : 


Number 
of  fraiU 

Per  cent, 
in  first 
quality. 

Per  cent, 
in  second 
quality. 

Per  cent 
in  third 
quality. 

First  seriea— Soda  hyposulphite : 

Sorftvefl  Dart  ................................... 

495 
397 

56.56 
46.85 

27.91 
27.96 

16.43 

unsDraved  Dart 

25.19 

Per  cent,  in  favor  of  sDraved  Dart 

9.71 

8.76 

Second  series— Potassium  sulphide : 

Ssra V(^d  oart            .............................. 

960 
247 

31.35 
22.67 

40.11 
3&03 

28.54 

ITusDraTed  oart 

41.30 

Per  cent,  in  favor  of  sprayed  part 

a68 

12.76 

Third  seiies— Calcium  sulphide : 

Sprayed  part 

315 
129 

28.26 
37.21 

40.95 
33.33 

30.79 

Xmspray  ed  part 

29.46 

Per  cent,  in  favor  of  unsprjyed  part 

8.95 

.67 

From  this  trial  it  does  not  appear  that  the  potassium  sulphide  was 
decidedly  more  effectual  than  the  soda  hyposulphite,  although  as  ap- 
plied it  contained  about  fifteen  times  as  much  sulphur.  The  soda 
hyposulphite  injured  the  foliage  somewhat,  and  evidently  could  not 
be  safely  used  in  a  stronger  solution. 

The  calcium  sulphide  apparently  did  no  good  whatever.  This  sub- 
stance is  only  very  sparingly  soluble  in  cold  water,  which  may  accoant 
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for  its  ioactiOD.  The  fact  that  the  sprayed  part,  when  treated  with  this 
substance,  showed  so  niacb  greater  percentage  of  injury  than  the  un* 
sprayed  throws  a  possible  doubt  over  the  whole  trial,  for  we  can  not 
suppose  that  this  compound  of  sulphur  could  hare  favored  the  growth 
of  the  fungus. 

The  results  of  these  tests  appear  to  warrant  the  following  conclusions: 

First.  That  soda  hyposulphite  and  potassium  sulphide,  as  applied, 
proved  beneficial  in  preventing  injury  from  the  fungus.  This  conclu- 
BioQ  is  strengthened  by  the  results  secured  in  previous  experiments  al- 
rejuly  cited. 

Second.  The  tests  do  not  prove  that  the  greater  amount  of  sulphur 
added  in  the  potassium  sulphide  as  compared  with  the  soda  hyposul- 
phite rendered  this  substance  the  more  effectual,  though  there  are  iu- 
dicalions  in  this  direction. 

Third.  That  calcium  sulphide  is  of  little  or  no  value  for  the  purpose 
nsed. 

Fourth.  That  while  further  experiments  are  needed  to  furnish  data 
from  which  we  may  compute  the  actual  l)enefits  conferred  by  the  treat- 
njeiits,  the  indications  are  that  the  good  accomplished  was  sufilcient  to 
warrant  the  slight  cost  of  the  materials  in  the  case  of  prchardists  who 
spray  their  trees  for  the  codling  moth. 


NOTES. 

By  B.  T.  Galloway. 

SULPHURET  OF  POTASSIUM  FOR  BITTER  ROT  OF  THE  APPLE. 

Judging  from  the  reports  received  bitter- rot  of  apples  {Gl<rosporium 
fructigenum)  is  on  the  increase.  Last  year  (1888)  Mr.  J.  W.  Beach,  of 
Batavia,  Ark.,  made  some  experiments  with  the  view  of  finding  a  rem- 
edy for  this  disease  which  are  not  without  interest.  We  wrote  Mr. 
Beach  early  in  March,  1888,  requesting  him  to  spray  the  fruit  five  or  six 
times  during  the  season  with  a  solution  of  sulphuret  of  potassium, 
one-half  an  onuce  of  the  potassium  to  the  gallon  of  water.  In  accord- 
ance with  our  instructions  the  first  application  was  made  when  the  ap- 
ples were  about  one  inch  in  diameter,  and  the  Lewis  Combination  Force 
Pnofip  was  used  for  the  purpose.  Tlie  second  application  was  made 
three  weeks  later,  and  was  followed  by  a  third  in  about  a  month.  Up 
to  the  time  of  the  third  application  very  little  rot  had  appeared  on  the 
sprayed  apples,  while  those  not  sprayed  rotted  badly.  Unfortunately 
at  this  time  the  supply  of  the  fungicide  became  exhausted  and  nearly 
two  months  elapsed  before  enough  was  obtained  to  make  the  fourth  ap- 
plication. During  this  interval  much  of  the  sprayed  fruit  which  had 
hitherto  remained  healthy  fell  a  prey  to  the  disease,  and,  in  spite  of  all 
treatment,  this  continued  until  the  fruit  was  harvested.  Mr.  Beach, 
however,  has  full  confidence  in  the  remedy  and  says  that  during  the 
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comiug  season  ^' every  precaution  will  be  taken  to  apply  it  in  advance 
of  the  fungus.^ 

This  last  statement  is  the  key  to  success  in  the  treatment  of  all  fun- 
gous parasites.  The  treatments  must  be  made  before  infection  has 
taken  place. 

BORDEAUX  MIXTURE  FOR  THE  PLUM  LEAF-BLIGHT. 

In  many  parts  of  the  South  and  West  peach  and  plum  trees  suflfer 
from  the  attacks  of  a  parasitic  fungus  (Puccinia pruni-spinosa)  belong- 
ing to  the  rust  family.  This  fungus  attacks  the  leaves,  causing  them  to 
fall  long  before  the  proper  season.  During  the  summer  and  autumn  of 
1888  Prof.  T.  L.  Bruuk,  at  our  suggestion,  conducted  a  series  of  experi- 
ments at  the  Texas  Agricultural  College  with  the  view  of  finding  a 
remedy  for  this  pest.  Professor  Bruuk  writes  as  follows  concerning  the 
results  of  his  experiments : 

I  *M\  greatly  encouraged  by  oar  experiments  with  the  Bordeanx  mixture  sprayed 
npoc  two  rows  of  trees  Aagnst  21  last.  Two  rows  which  alternated  with  three  others 
that  were  carefully  and  thoroughly  pruned  last  winter  were  selected  for  the  spraying. 
On  October  5  the  plants  were  examined  and  it  was  found  that  those  not  treated  had 
lost  nearly  all  of  their  foliage,  while  those  sprayed  had  lost  only  a  very  small  per  cent. 

Professor  Brunk  concludes  as  follows : 

At  this  writing  (October  30)  the  difference  in  the  treated  and  untreated  trees  is  very 
marked.  Those  that  were  sprayed  have  yet  about  two-fifths  of  their  leaves,  while  the 
alternating  check-rows  are  nearly  leafless.  We  intend  to  begin  in  the  spring  next 
year,  and  I  believe  that  if  the  trees  are  syrayed  about  three  times  during  the  growing 
season — ^the  first  when  the  frnit  is  setting,  the  second  about  a  month  later,  and  the 
third  in  August;  or  after  the  fruit  is  picked— that  the  fungus  will  cause  little  injury. 

A  TOMATO  DISEASE. 

Of  late  years  Mr.  Marcius  Wilson,  of  Vineland,  N.  J.,  has  had  consid- 
erable trouble  with  a  fungus  which  attacks  his  tomatoes,  especially  those 
grown  under  glass.  It  appears  on  the  leaves  and  young  shoots  at  any 
time  during  the  winter,  and  often  kills  them  outright  or  greatlj'  injures 
their  vitality.  From  specimens  communicated  by  Mr.  Wilson  it  was 
learned  tfiat  the  disease  was  caused  by  Cladospormm  fulvuniy  a  fungus 
which  has  occ<isioned  considerable  injury  in  England. 

According  to  Col.  A.  W.  Pearson,  Mr.  Wilson  has  succeeded  this  year 
in  completely  holding  this  fungus  in  check  by  the  use  of  the  Bordeaux 
mixture,  containing  G  pounds  of  coi)per  and  4  pounds  of  lime  to  22 
gallons  of  water.  The  first  application  was  made  in  December,  while 
the  plants  were  yet  apparently  healthy.  For  applying  the  remedy  the 
Eureka  Sprayer  was  used,  and  it  answered  the  purpose  ''admirably." 
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REVIEWS  OF  EECEHT  UTEEATVEE. 

WoRO^^iN,  Dr.  M.  Ueber  die  Sclerotienkranlheit  der  VaccinenBeeren, 
Entwickelangsgeschichte  der  diese  Kraiiklieit  verursachendeu  Scle- 
rotinien,  mit  10  Tafeln.  Meinoires  de  rAcad(»mie  im|>^riale  des 
Scieuces  de  St.  P^tersbonrg,  VII.  S6r.,  Tome  XXXVI,  No.  6., 
Prix :  6  m. 

The  Sclerotium  diseases  of  Taecinium  berries  is  tbe  title  of  a  new  Ger- 
luan  work  by  Dr.  M.  Woroiiin,  which  forms  one  of  the  memoirs  of  the 
Royal  Academy  of  Sciences  of  St.  Petersburg. 

Foar  species  of  Sclerotinia^  each  attacking  a  different  species  of  Vac* 
ciniam  are  described  and  illstrated.  The  species  and  hosts  are  (1) 
Sckrotinia  racdnii^  Wor.  on  V.  Vitis  Id<va  ;  (2)  S.  oxycocci,  Wor.  on 
r.  oxycoccus;  (3)  8.  baccarum^  Schr.  on  V,  myrtillus;  and  (4)  8,  megalos- 
poraj  Wor.  on  F.  nliginosum. 

The  first  named  si>ecies  is  described  in  detail,  and  the  following  ab- 
strstcc  consists  mainly  of  the  author's  own  summary. 

Sclerotium  raccinii  is  a  true  parasite,  which,  however,  leaves  its  host 
when  the  Sclerotinm  is  mature,  in  order  to  develop  itself  farther  at 
the  expense  of  the  reserve  material  which  it  has  already  appropriated. 

The  gonidial  stage  appears  in  the  spring  upon  leaves  and  stems  of 
the  new  shoots  of  the  Cowberry,  in  the  form  of  a  dense,  powdery,  mold- 
like coating  which  emits  a  strong,  pleasant,  almond  odor.  On  the  stem 
the  fnngns  nsaally  appears  near  the  end  and  only  on  one  side,  causing 
the  branch  to  bend  so  that  the  fungus  comes  on  the  under  concave  side. 
Tbe  disease  proceeds  from  the  stem  into  the  leaves,  the  bases  of  which 
become  discolored.  In  the  stem  the  greatest  injury  is  caused  to  the 
cambium  layer,  which  shrivels  up  and  separates  from  the  wood.  In  the 
outer  bark  tissues  between  the  decaying  cells  is  formed  a  pseudo-paren- 
chymatic  cushion  from  which  simple  or  often  dichotomously  branched 
hyphse  break  out  through  the  cuticle.  These  hypha^  are  at  first  beaded 
aud  continuous,  but  later  double  septa  appear  at  the  constrictions.  In 
the  center  of  these  septa  is  cut  out  a  spindle-shaped  ])iece  of  cellulose, 
the  "  disjunctor,''  which  serves  the  purpoj^e  of  separating  the  gonidia  at 
maturity.  The  ends  of  the  gonidia  are  at  first  incurved  around  these 
pieces,  but  when  they  separate  the  ends  push  out,  making  the  gonidia 
lemon-shaped.  The  septa  form  parts  of  what  the  author  calls  the  "pri- 
luary  membrane"  of  the  spores,  which  forms  just  within  the  common 
cell-wall  of  the  original  beaded  hypha. 

The  ripe,  separated  gonidia  germinate  very  differently  according  to 
tbe  medium  in  which  they  happen  to  be  placed.  In  perfectly  pure  water 
tbe  surface  of  the  gonidium  becomes  covered  with  small,  round  sper- 
matialtke  sporidia,  which  are  incapable  of  germination.  In  slightly 
impure  water  the  gonidia  put  out  short  hyphsB,  which  in  turn  produce 
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and  cat  off  these  small  bodies  ou  all  sides.  In  fresh  juice  pressed  from 
a  ripe  plum  the  gonidia  grow  into  branched,  many-celled  germ  tubes, 
whose  cells  at  once  swell  up  into  large  spheres  and  easily  anastomose. 
Finnlly,  in  plum  and  raisin  decoction  the  gonidia  produce  long,  sepa- 
rate,  often  anastomosing  branched  hyphse,  which  when  transferred 
into  pure  water  again  produce  the  globose  sporidia,  although  they  do 
not  do  so  in  the  other  media. 

These  gonidia  are  carried  by  the  wind  to  the  stigmas  of  the  Fa<?ctn- 
turn  flowers,  where  they  germinate.  The  germ  tubes  follow  the  path  of 
the  pollen  tube,  grow  down  into  the  ovary,  and  there  develop  into  a 
sclerotiumforming  mycelium.  The  cells  of  the  ovary  first  become  filled 
with  a  sclerotium-like  mass,  and  the  ends  of  the  hyphae  form  a  palisade- 
like layer  against  the  ovary  wall.  Later  branches  of  the  hyphse  break 
through  into  this  wall  and  form  a  sclerotium  there  also.  In  the  mean 
time  some  of  the  central  portion  has  disappeared,  so  that  the  complete 
mature  sclerotium  is  hollow  and.is  composed  of  two  layers,  the  inner  one 
consisting  of  the  palisade  portion  of  the  mass  within  the  ovary  cells, 
and  the  outer  of  the  pericarp  permeated  by  the  fungous  mass. 

A  sclerotium  finally  develops  in  every  infected  berry.  Instead  of 
ripeuing,the  berries  become  dark  colored,  fall  from  the  plant  at  the  end 
of  the  summer,  and  remain  under  the  snow  without  any  noticeable 
change  through  the  winter. 

In  the  spring,  just  after  the  melting  of  the  snow,  primordia  are 
produced  somewhat  below  the  rind  of  the  outer  layer.  These  do  not 
always  develop  farther,  more  than  one  of  them  growing  out  into  chest- 
nut-brown, long-pedicelled,  cup  fruits  only  in  occasional  instances. 

The  apothecia  are  bell-shaped  at  first,  later  they  are  plate-like,  and 
finally  the  edge  sometimes  turns  downward.  When  the  cup  is  fully 
formed  a  shaggy  tuft  of  rhizoids  grow  out  from  the  base  of  the  stem ; 
they  serve  the  plant  not  only  as  a  support  but  as  an  organ  for  obtain- 
ing nourishment. 

The  hymeuium  is  composed  of  paraphyses  and  asei,  the  latter  being 
formed  from  the  primordia  themselves  and  the  former  from  outgrowths 
of  the  cells  of  the  outer  layer  of  the  sclerotium.  The  paraphyses  are 
fine,  simple  or  dichotomously  branched,  septate  hypha?,  whose  upper 
free  ends  are  slightly  club-shaped  and  surrounded  by  a  brown  balsam- 
like mass.  The  asci  always  contain  eight  ascospores  of  nearly  uniform 
size,  all  capable  of  germination. 

Like  the  gonidia,  the  ascospores  germinate  differently  according  to 
the  substratum  in  which  they  are  sown.  In  pure  water  they  also  cut 
off  small,  globose,  spermatia-like  sporidia  from  their  sides.  In  a  plum 
decoction  they  grow  out  into  long,  irregularly  formed  threads,  and  swol- 
len spherical  protuberances.  In  a  decoction  of  fresh  leaves  and  young 
stems  of  the  Cowberry  the  ascospores  put  out  one  or  several  fine  germ 
tubes,  between  which  and  the  globose  sporidia  almost  all  the  interme- 
diate stages  can  be  found. 
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The  ascospores  infect  the  unfolding  shoots  of  the  Cowberry  in  the 
spring,  aboat  the  end  of  May  or  beginning  of  June.  At  the  point  oi 
<contact  with  the  host  plant  an  ascospore  puts  out  one,  occasionally  two, 
blender  germ  tabea,  which  nearer  penetrate  through  a  stoma  but  bon 
between  two  adjacent  epidermal  cells  or  directly  through  one  of  thes( 
into  tbe  host  plant. 

The  germ  tubes  which  are  produced  by  the  ascospores  seek  the  fibro 
Tascular  bundles  of  the  host  plant,  and  continue  their  growth  from  these 
l^andles  as  a  centre,  thus  reversing  the  direction  of  the  fungus  so  thai 
it  grows  from  the  center  of  the  plant  toward  the  periphery.  Then  ap, 
pears  a  most  peculiar  phenomenon ;  the  fungus  exerts  an  injurious  in 
fluence  on  the  surrounding  tissues  of  the  host  plant,  killing  them  firsl 
and  then  using  tfaem  as  food  for  its  further  development. 

Finally  the  hyphae  penetrate  between  the  elements  of  the  outer  rind 
which  has  been  killed  by  the  fungus,  and  there  develop  into  a  large 
celled,  pseudo-parenchymatic,  stroma-like  cushion,  from  which  the 
gonidia  chains  grow  into  the  air  through  the  ruptured  cuticle. 

The  other  three  species  are  dealt  with  much  more  briefly,  since  theii 
general  characteristics  are  much  the  same  as  the  first  one.  In  the 
chapters  devoted  to  them  the  author  deals  mainly  with  the  features 
which  distinguish  them  as  distinct  species  and  wherein  they  differ  from 
the  first. 

He  suggests  that  the  second  species  which  attacks  the  small  cran- 
berry,  Vaccinium  oxycocctis^  may  be  the  same  one  that  attacks  the 
American  cranberry,  F.  ma4:rocarpon,  and  if  this  is  true  says  that  the 
matter  of  routing  the  disease  is  an  easy  one,  viz,  collecting  and  burning 
all  the  diseased  berries  in  the  fall.  To  one  acquainted  with  the  manner 
and  places  of  growth  of  American  cranberry  vines  this  method  might 
present  some  practical  diificulties. 

In  conclusion  there  are  a  few  notes  on  other  forms. 
He  found  the  gonidia  and  a  sclerotium  like  condition  of  Aeroaporinm 
cerasiy  Rabh.,  which  occurs  on  the  cherry.  On  Primus  padus  he  found 
a  fungus  having  the  three  forms,  gonidia,  sclerotia,  and  apothecia,  and 
analogous  forms  were  observed  on  Sorbus  acuparia.  He  is  also  of  the 
opinion  that  the  well-known  Monilia  fructigena  is  only  the  gonidial  form 
of  a  similar  Sclerotium.  He  has  found  Sclerotia  in  the  fruit  oi  Alnm 
and  Betula,  and  in  the  lattercase  has  seen  a  cup  fruit  grow  from  the 
Sclerotia  in  the  spring. 

The  work  is  a  valuable  contribution  to  our  knowledge  of  the  life  his- 
tories of  the  SclerotinicBj  and  the  author's  name  is  sufiicient  authority 
for  its  perfect  reliability.  The  illustrations  are  particularly  fine,  and  it 
is  a  deplorable  fact  that  very  few  American  works  can  point  to  similar 
ones.— Effib  A.  South  worth. 
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Jensen,  J.  L.  Journal  of  the  Boyal  Agiicultural  Society  of  England, 
Vol.  XXIV.,  Part  If.  The  propagation  and  prevention  o/smut  in  oats 
and  barley. 

This  is  the  title  of  a  paper  which  has  been  reprinted  in  pamphlet  form 
from  the  journal  of  the  Eoyal  Agricultural  Society  of  England.  The 
paper  is  full  of  practical  ideas,  many  of  which  are  comparatively  new, 
and  deserves  careful  attention  by  all  grain-growers. 

The  paper  is  divided  into  three  parts:  A.  Propagation  of  smut;  B. 
Varieties  of  smut ;  C.  Prevention  of  smut.  Under  the  first  head  Mr. 
Jensen  states  (1)  Tlie  spores  of  smut  falling  on  the  ground  during  the 
summer  will  not  to  any  appreciable  degree  affect  barley  and  oats  grown 
in  that  field  in  the  ensuing  season.  (2)  The  spores  of  smut  in  farm- 
yard manure,  when  applied  to  the  field,  will  not  to  any  appreciable  ex- 
tent affect  oats  and  barley.  (3)  Spores  of  smut  adhering  externally  to 
the  seed  of  barley  and  oats  are  unable,  to  any  appreciable  degree,  to 
infect  the  crop  produced  from  that  seed.  (4)  Although,  as  is  shown  by 
the  foregoing;  it  is  impossible  to  infect  oats  and  barley  with  smut  spores 
to  any  appreciable  extent  by  applying  them  to  the  seed,  yet  there  can 
be  no  doubt  that  the  spores  are  the  reproductive  bodies  of  the  fungus 
by  which  smut  is  propagated  in  nature. 

The  first  three  statements  are  supported  by  statistics  of  experiments 
in  which  seed  was  sown  in  soil  containing  smut  spores,  in  heavily  ma- 
nured soil,  and  with  spores  dusted  on  the  outside  of  the  seed  ;  in  no  case 
was  there  an  appreciable  increase  in  the  amount  of  smut.  Under  4,  Mr. 
Jensen  attempts  to  answer  the  question,  ^^  In  what  manner  does  the 
propagation  of  smut  take  place  ? "  His  experiments  led  him  to  the  fol- 
lowing solution  of  the  question:  Infection  takes  place  by  means  of 
spores  which,  having  gained  admission  within  the  husk,  remain  there 
quiescent  until  the  grain  germinates. 

Under  B  is  given  the  results  of  experiments  to  determine  whether  or 
not  the  smut  wh-ich  affects  barley,  oats,  and  wheat  are  the  same  spe- 
cies. The  author  concludes  from  these  trials  that  if  these  smuts  are 
not  different  species  they  are  at  least  well  marked  varieties.  He  fur- 
ther remarks  that  to  the  farmer  this  information  is  of  importance,  as 
there  is  no  fear  of  adjacent  fields  sown  with  different  crops  infecting 
one  another;  a  smutted  barley  field,  for  instance,  will  not  infect  a  field 
of  oats,  or  vice  versa, 

C.  Prevention  of  smut. — The  various  dressings,  such  as  sulphate  of 
copper  in  solution,  solution  of  sulphate  of  copper  with  quicklime  ap- 
plied about  twelve  hours  afterward,  sulphuric  acid  and  water,  quicklime 
with  or  without  subsequent  treatment  with  common  salt  are  first  enu- 
merated under  this  heading.  The  author  then  gives  the  results  of  his 
experiments  with  these  preparations  as  well  as  with  several  methods 
of  his  own  conception,  which  consisted  in  exposing  the  grain  to  dry  and 
moist  heat,  also  soaking  it  in  water  ranging  in  temperature  from  123^ 
to  1330  Fahr. 
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Concerning  tbe  action  of  sulpbate  of  copper  (blaestone)  Mr.  Jensen 
says  that  one-fourth  per  cent,  of  this  salt  redaced  the  per  cent,  of 
SDialted  heads  to  sncfa  an  extent  that  it  might  be  considered  practically 
safficient-.     A  part  of  tbe  seed-crop  was  killed,  however,  and  the  crop 
suffered  not  inconsiderably.    With  a  1  per  cent,  solution  about  three- 
fourths  of  tbe  seed  ^'as  killed,  and  a  large  number  of  plants  remained 
without  rootlets  for  two  or  three  weeks.    This  lot  was  still  green  when 
all  the  others  were  almost  ripe.    Tlie  remaining  experiments  demon- 
strated beyond  question  that  the  seed  in  many  ca^es  was  destroyed  or  its 
vitality  was  greatly  injured  by  dressing  with  tbe  preparations  enumer- 
ated above;  they  moreover  showed  that  disinfection  by  heat  was  the 
safest  and  most  satisfactory  way  of  treating  the  grain.    The  author  con- 
cludes his  remarks  on  this  subject  as  follows: 

Dressing  cereals  with  sulphate  of  copper  in  the  usual  manner  against  smut  and 
bout  causes,  as  a  rnle,  a  waste  of  seed.  It  is,  moreover,  injurious  to  the  plants  atid  is 
nunecessary.  Treating  tbe  seed  with  water  heated  to  a  temperature  of  127^  Fahr.  for 
fire  uiiuutes  prevents  these  diseases  equally  well  and  protects  barley  much  better, 
while  it  has  tbe  advantage  of  not  injuring  the  seed  or  the  resulting  crop.— B.  T.  Gal- 
loway. 

K£L.L£RMAN,  W.  A.  Experimeut  Station,  Kansas  State  Agricaltaral 
College.  Bulletin  No.  5,  Dec,  1888.  Preliminary  Report  on  Sor- 
ghum Blight 

The  paper  describes  the  appearance  of  the  disease,  and  gives  brietiy 
the  results  of  the  laboratory  experiments,  which  were  performed  by  W. 
T.  Swingle. 

Plants  were  examined  first  with  reference  to  the  disease  being  caused 
by  insects  and  the  theory  disproved. 

The  most  common  and  evident  appearance  of  the  disease  is  in  large 
blotches  on  the  leaves.  The  roots  were  examined  and  found  to  be  dis- 
eased also,  often  to  such  an  extent  as  to  be  entirely  destroyed,  and  in 
this  case  the  stem  at  the  junction  of  the  roots  was  also  diseased ;  in  other 
cases  the  stem  was  intact,  except  where  it  had  been  wounded. 

The  microscopic  examinations  resulted  in  proving  the  disease  to  be 
the  work  of  a  micro-organism,  the  Bacilltis  sorghi^  belonging  to  tbe  group 
oi  Bacteria.  The  presence  of  tbe  germ  was  demonstrated  by  the  micro- 
scope, and  the  disease  was  produced  on  young  and  apparently  healthy 
plants  by  inoculating  them  with  a  broth  containing  the  organisms. 

Sorghum  seed  was  planted  at  the  same  time  in  soil  taken  from  a  field 
of  diseased  plants  and  in  soil  from  the  greenhouse.  The  plants  which 
were  produced  in  the  former  were  all  badly  diseased,  and  those  in  the 
latter  not  at  all  or  only  slightly. 

He  concludes  (1)  that  it  is  not  wise  to  use  a  field  in  which  the  disease 
has  been  present  even  in  a  mild  form  the  year  before;  (2)  when  the  crop 
is  infected,  not  even  the  stubble  should  be  plowed  under  but  collected 
and  burned. 
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A  list  of  varieties  which  are  free  from  or  sabject  to  attack  is  also 
given.  The  paper  is  oue  of  great  practical  value  to  sorgham  growers. — 
Effie  a.  Southworth. 

]VJ  ASSEE,  George.    On  the  presence  of  sexual  organs  in  ^cidium.    An- 
nals of  Botany,  Vol.  II,  No.  V,  p.  47. 

There  has  been  much  speculation  among  botanists  as  to  the  occur- 
rence of  antheridia  and  oogonia  in  the  Uredinew,  The  question  now 
seems  in  a  fair  way  to  be  settled  in  the  aflSrmative. 

In  Annals  of  Botany  for  June,  1888,  George  Massee,  of  Kew,  contrib- 
utes an  interesting  illustrated  paper,  going  to  show  that  a  distinct  sex- 
ual process  precedes  the  formation  of  ^cidia  in  this  important  group 
of  plants.  His  discovery  was  made  in  the  spring  of  188S,  while  exam- 
ining the  aecidial  form  of  Uromyces  Pow,  Bab.,  which  form  occurs  abun- 
dantly' at  Kew  on  Ranunculus  Ficaria. 

He  describes  and  illustrates  several  stages.  Fig.  1  shows  a  clavate 
body  surrounded  by  a  weft  of  hyphae.  This  body,  rich  in  granular  pro- 
toplasm, was  under  observation  some  days,  during  which  its  size  in- 
creased and  its  contents  became  less  granular.  Several  refractive  glob- 
ules also  appeared,  and  a  nucleus  was  demonstrated  by  use  of  methyl- 
green.  Fig.  2  shows  an  irregular  oblong  body  much  larger  than  Fig. 
1,  but  otherwise  resembling  it ;  and  a  much  narrower,  curved,  and  blunt- 
pointed  antheridial  body  arising  from  a  distinct  mycelial  thread  and 
attached  by  its  end  to  the  side  of  the  oogonium.  Its  exact  connection 
with  the  latter  was  not  made  out.  Both  organs  are  full  of  densely 
granular  protoplasm,  and  each  is  separated  from  its  hypha  by  a  septum. 
By  keeping  this  slide  in  water  with  2  per  cent,  of  glycerine  the  devel- 
opment of  these  organs  was  followed  for  two  days.  During  this  time 
the  antheridium  became  empty  and  shriveled,  while  the  oogonium  con- 
tinued densely  protoplasmic,  increased  in  size,  and  became  somewhat 
pear  shaped — Fig.  3.  The  hyphae  beneath  and  around  the  oogonium 
also  became  much  branched,  forming  a  complex  weft.  Fig.  4  shows  a 
state  much  furtheradvanced,  the  oogonium  having  become  nodulose,  and 
more  nearly  like  an  ordinary  aecidium.  These  nodules,  with  exception 
of  the  basal  row,  which  forms  the  peridium,  are  said  to  grow  into  the 
ordinary  basidia  of  the  aecidium.  It  does  not  appear  that  Mr.  Massee 
was  able  to  trace  Fig.  3  directly  into  Fig.  4. 

For  the  benefit  of  those  who  wish  to  make  observations  on  other  »cidia 
it  should  be  stated  that  in  the  secidinm  on  Ranunculus  ficaria  this  stage 
was  found  to  be  very  fleeting.  By  the  time  the  aecidia  became  visi- 
ble all  trace  of  it  had  disappeared.  Sections  through  the  leaves  should 
be  made  when  the  spermogonia  first  appear,  or  while  the  future  aecidium 
is  indicated  only  by  the  faintest  discoloration. — Erwin  F.  Smith. 
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Prillieux. — Pirithices  du  Black-Rot.  Soci^t^  Mycologiqae  de  France, 
tome  IV,  2«  fascicule,  1888,  p.  60. 

Tome  IV  of  tlie  reports  of  the  Soci^t^  Mycologi(]ue  cootaius  a  paper 
by  M.  Ed,  Prillieux  upon  the  Periihecia  of  the  Blackrot  of  grapes,  in 
which  there  are  several  points  worthy  of  special  note.  Prellieax  believes 
that  the  pycnidia  aud  B|>ermogonia  are  changed  into  perithecia  daring 
the  winter.  After  the  asci  had  developed  he  found  the  mouth  of  the 
perithecia  filled  with  a  plug  of  gelatinous  matter,  probably  composed  of 
the  remains  of  a  layer  of  delicate  parenchyma  that  bore  the  stylospores 
toward  the  end  of  summer.  As  the  asci  grow  they  push  up  this  mass. 
The  apex  of  the  ascus  is  very  slightly  thicker  than  the  rest  of  the  walls, 
and  probably  becomes  gelatinized  when  the  end  of  a  spore  presnes 
against  it.  In  many  cases,  however,  no  opening  is  made,  but  the 
spores  remain  surrounded  by  a  mucilaginous  substance  until  the  walls 
of  the  ascus  disappear;  undoubtedly  the  gelatinization  of  the  apex  has 
extended  to  the  entire  membrane.  When  the  spores  have  become 
detached  from  this  mass,  a  particle  of  transparent,  gelatinous  substance 
was  seen  attached  to  one  end,  probably  for  the  purpose  of  fastening  them 
to  the  leaves. 

On  the  surface  of  berries  which  had  passed  the  winter  in  the  open  air 
was  found  a  dark-colored  mycelium  creeping  over  the  cuticle  and  occa- 
sionally bearing  8iK>re8  on  branches  upright  to  the  surface.  Prillieux 
merely  mentions  their  presence,  and  says  he  can  not  decide  without  fur- 
ther evidence  as  to  whether  they  are  part  of  the  Physalospora  or  are 
some  foreign  fungus. — Effie  A.  Southworth. 

MM.  PiEBBE  YiALA  £T  L.  Bavaz.  Bccherclies  expSrimentales  9ur  lea 
maladies  de  la  vigne.  Comptes  Bendus,  tome  OVI,  juin  18, 1888,  p. 
1711. 

The  Comptes  Rendus  contains  a  paper  by  Pierre  Yiala  and  L.  Bavaz, 
read  before  the  Acad^mie  des  Sciences  in  June,  1888.  It  comprises  a  re- 
view of  the  main  results  of  their  experiments  on  the  diseases  of  the  vine. 

The  proof  of  the  genetic  relationship  between  the  different  forms  of 
black  rot  and  between  the  fungus  on  the  leaf,  stem,  and  fruit  is  noted. 
They  also  record  the  finding  of  the  Perithecia  in  France,  and  state  that 
they  are  either  developed  from  pre-existing  pycnidia  or  produced  di- 
rectly from  mycelium  filaments. 

Besides  the  notes  upon  Blackrot,  there  are  some  on  Whiterot,  An- 
thracnose,  and  Mildew.  White-rot  was  produced  on  healthy  leaves, 
stems,  and  berries  by  sowing  the  spores  of  Coniothyriumj  thus  showing 
the  parasitism  of  the  fungus,  and  that  it  was  reproduced  by  stylo- 
spores. 

The  mycelium  of  Anthracnose  was  observed  in  the  stems  in  a  latent 
condition  during  the  winter,  and  the  formation  of  conidia  from  the  same 
mycelium  seen  the  following  spring. 
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The  identity  of  Oidium  Tuclceri  with  the  couidial  form  of  Uncinuln 
spiralis  was  established  by  comparison  of  specimens  from  France  and 
America.— Effik  A.  Southworth. 

Briosi  and  C  A  vara.  Funghi  parassiti  delle  pianie  coltivate  od  utile  j 
essiccatij  delineati  e  descritti.  The  parasitic  fungi  of  cultivated  and 
useful  plants.    Specimens,  illustrations,  and  descriptions. 

G.  Biiosi  and  F.  Cavara,  the  managers  of  the  Cryptogamic  Lab- 
oratory at  Pavia,  Italy,  anticipated  the  first  fascicle  of  their  collec- 
tion and  descriptions  of  the  parasitic  fungi  of  cultivated  and  useful 
plants  by  a  circular  letter  to  possible  subscribers,  in  which  they  state 
that  the  reasons  which  led  them  to  make  the  collection  was  to  place  in 
the  hands  of  farmers,  schools,  and  agricultural  colleges  a  publication 
which  will  present  the  necessary  elements  for  the  easy  determination  of 
the  parasites  infecting  plants  of  economic  value. 

This  i)ublication,  they  say,  will  consist  of  (1)  specimens  of  plants  at- 
tacked by  parasitic  fungi ;  (2)  a  drawing  of  the  parasite  and  its  organs 
of  reproduction ;  (3)  a  short  and  accurate  description  of  the  fungus, 
accom))anied  by  an  indication  of  the  remedies  that  have  been  sanc- 
tioned by  experience. 

They  state  that  this  is  the  first  publication  of  the  kind  that  has  ever 
been  issued,  and  while  its  preparation  requires  no  small  amountof  labor, 
it  is  undertaken  in  the  hope  that  it  will  prove  of  practical  value. 

The  first  fasciclehas  already  been  received  by  the  Section,  and  proves 
to  be  all  that  was  promised  in  the  circular  letter.  The  drawings  ai-e 
not  elaborate,  but  clear,  and  convey  a  distinct  idea  of  the  fruit  of  the 
fungus,  and  these,  combined  with  the  descriptions  and  actual  specimens, 
furnish  sufficient  data  for  the  determination  of  any  species  contained 
in  the  collection. 

The  text  is  Italian,  and  this  will  hinder  many  who  are  directly  inter- 
ested in  agriculture  from  obtaining  much  profit  from  the  work;  but  the 
S[>ecies  comprised  in  the  first  fascicle  are  mainly  those  which  are  com- 
mon in  America  as  well  as  in  Italy.  It  seems  to  us  that  a  good  trans- 
lation would  be  of  great  practical  value.  There  are  twenty-five  species 
in  a  fascicle,  and  each  fascicle  costs  7  lire  in  Italy  and  8  ($1.57)  in 
other  countries.  They  are  sent  post  paid,  neatly  put  up. — Effie  A. 
Southworth. 

Ward  H.  Marshall.  A  Lily  disease.  Annals  of  Botany,  Vol.  II.,  No, 
VII,  pp.  319-382,  with  five  double  plates,  CO  figures. 

This  paper  is  an  important  contribution  to  our  knowledge  of  the  biol- 
ogy of  the  form-genus  commonly  called  Botryiis. 

Professor  Ward  has  demonstrated  that  a  Botrytis  of  the  Polyactis  type, 
found  for  a  number  of  years  on  the  spotting  and  rotting  stems,  leaves, 
and  flower  buds  of  Lilium  candidum,  is  a  true  parasite  and  the  cause  of 
^he  disease.    He  established  the  uniform  connection  of  the  fungus  with 
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the  spots;  produced  the  disease  Id  healthy  lilies  by  sowing  coiiidia  in 
drops  of  water  on  their  sarface ;  and  finally  saw  the  penetration  of  the 
genn-tnbe  and  the  development  of  the  mycelium  within  the  tissues. 

This  fungus  is  also  capable  of  living  as  a  saprophyte.  Many  inter- 
esting cultures  were  made,  the  most  important  discovery  being  that  its 
mycelium  secretes  a  ferment  similar  to  that  discovered  by  DeBary  in 
Merotinia  scUrotiorum  and  capable  of  dissolving  cellulose.  This  fer- 
ment is  frequently  excreted  from  the  hyphie  ends  in  the  form  of  small 
yellowish  drops.  When  fragments  of  lily  tissues  are  thrown  into  this 
liquid  the  cellulose  walls  become  swollen  and  soft  and  the  middle  la- 
mella disappears.  Pasteur's  solution,  iu  which  the  fungus  had  been 
grown,  produced  the  same  effect,  as  did  also  water  iu  which  a  mass  of 
the  mycelium  had  been  bruised.  Portions  of  the  same  solutions  after 
two  minutes'  boiling  produced  no  effect  whatever.  Evidently  the  boil- 
ing destroyed  or  dissipated  the  active  substance.  By  aildition  of  alco- 
hol Professor  Ward  succeeded  in  obtaining  a  white  flocculent  precipitate 
which,  when  redissolved  in  water,  produced  the  same  effect  as  the  ex- 
cretion itself.  ^^  The  middle  lameilaB  of  all  the  parenchyma  cells  were 
destroyed  and  the  cells  isolated  as  if  they  had  been  boiled,  while  the 
cellulose  walls  swelled  upand  became  distinctly  lamellated  and  folded.'' 
He  believes  this  white  precipitate  consists  chiefly  of  a  ferment  related 
to  a  zymase,  but  he  has  not  been  able  to  isolate  it  perfectly.  To  its 
presence  the  hyph»  ends  owe  their  remarkable  power  of  boring  through 
cellulose  walls,  which  he  observed  repeatedly.  The  wall  iu  front  of  the 
advancing  hypha  becomes  swollen,  softened,  and  finally  dissolved.  The 
rapidity  with  which  this  takes  place  is  sometimes  remarkable.  In  oue 
instance  it  was  completed  iu  10  minutes,  in  another,  in  30  minutes.  Ue 
thinks  tbe  irritation  of  contact  induces  a  more  copious  production  of 
this  ferment,  the  extrusion  of  which  he  observed  iu  many  instances 
where  the  byphaB  ends  touched  the  sides  of  flasks  or  the  surface  of  slides 
and  cover-glasses. 

Another  curious  fact,  often  noticed,  however,  by  other  observers,  was 
the  anastomosing  or  conjugating  of  hypha).  This  was  astonishingly 
frequent  in  cultures  after  the  first  two  days,  the  mycelium  becoming  a 
perfect  net- work  by  means  of  cross-connections.  In  some  instances 
Professor  Ward  observed  a  hypha  end  move  through  an  arc  of  more 
than  90  degrees  for  the  purpose  of  uniting  with  another,  and,  as  he  re- 
marks, ^4t  is  difficult  to  avoid  the  impression  that  the  two  or  more 
bodies  concerned  are  attracting  one  another  in  some  way."  He  thinks 
the  softening  and  disappearance  of  the  hyphre  walls  to  form  such  unions 
is  due  to  the  presence  of  the  previously  mentioned  soluble  ferment. 
He  also  inclines  to  believe  that  the  softening  of  walls,  due  to  the  local- 
ization of  this  ferment  in  given  portions  of  the  mycelium,  is  what  de- 
termines branching.  This,  however,  is  theoretical.  Mere  contact  of 
hjphse  does  not  alwa3's  lead  to  their  union,  and  it  is  suggested  that 
this  anastomosing  may  be  the  result  of  an  effort  ^^  to  equilibrate  certain 
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differences  which  have  anavoidably  made  themselves  apparent  in  the 
metabolic  processes.'' 

Professor  Ward  was  not  able  to  establish  the  connection  of  this  fun- 
gas  with  an}*  other  form,  bat  believes  it  to  bo  the  conidial  state  of  some 
Peziza^  of  which  there  would  seem  to  be  little  doubt.— Ebwin  F.  SsaxH- 


EZPLAVATIOH  OF  PLATES. 

Plate  I. 

Figs.  l-ll.  Tillelia  buchloeanaj  Kell.  &  &w,  on  Buchloe  dacfyloideM. 
1-4.  Affected  ovaries  of  various  sizes,  x  6. 

5.  A  spore  showing  sob-ret icnlate  markiDgs,  and  pedicel  of  attacliment  (f) 

X  500. 

6.  Spore  sbowing  nnasaally  prominent  spines  and  two  layers  of  tbe  hyaline 

envelope,  x  500. 

7.  An  optical  section  of  an  immature  spore  showing  the  two  layers  of  tbe 

hyaline  coat ;  the  inner  extending  from  the  wail  to  the  tips  of  the 
spines;  the  oatcr  spiuose  and  inner  lighter  thinner  wall ;  the  granular 
layer,  and  tbe  collapsed  center,  x  500. 
8-10.  Optical  sections  of  mature  spores  showing  but  one  byaliue  layer;  Fig. 
9  shows  the  rudiment  of  tbe  pedicel  of  attachment  (t),  x  500. 
11.  A  male  spikelet  consisting  of  three  flowers  all  bearing  ovaries  which 
are  filled  with  tbe  mass  of  spores. 
Figs.  12-25,  Usiilago  Andropogonis,  Kell.  and  Sw.  on  Jndropogan  pro- 
vincial'iB  (Figs.  12-18  on  A.  provincialis)  and  A,  Halliif  Hack. 
12-14.  Affected  ovaries  of  various  sizes,  x  3. 

15.  A  portion  of  the  rachis  showing  a  normal  sessile,  and  a  pedicelled  flower, 

also  an  extra  short  pedicelled  one  which  (like  the  sessile  one)  bears  an 
infested  ovary,  x  3. 

16.  A  portion  of  the  rachis  bearing  normal  flowers,  the  sessile  pistillate  and 

affected,  the  pedicelled  one  staminate  and  free  from  tbe  disease. 

17.  Two  spores  of  UBtilago  andropogonis  from  A,  pravindalis  seen  in  optica) 

section  showing  spines,  thickness  of  cell-wall,  and  granular  contents, 
x500. 

18.  Three  spores  of  same  showing  common  sizes  and  shapes,  x  500. 

(Figs.  19-25,  Andropogon  Hallii.) 
19-22.  Affected  ovaries  of  various  sizes,  x  3. 

23.  A  portion  of  tbe  rachis  bearing  sessile  (fertile)  and  pedicelled  (normally 

sterile)  flowers,  both  producing  smutted  ovaries. 

24.  Three  spores  of  Uatilago  andropogonis  from  A.  Halliif  showing  common 

sizes  and  shapes,  x  500. 

25.  Two  spores  seen  in  optical  section  showing  thickness  of  cell-wall  and 

granular  contents,  x  500.    As  will  be  seen  by  comparison  with  Fig. 
17  the  spores  from  A,  HaUii  had  a  slightly  thicker  wall  than  those  from 
A,  provincialis. 
Figs.  26-40.   Ustilago  houtelou(By  Kell.  &  Sw.on  Bouielaua  oligontachya, 
26-28.  Affected  ovaries  of  various  sizes,  x  6. 

29.  An  affected  spikelet  distended  and  the  palet  split  by  the  enlarged  smutted 

ovary,  x  6. 

30.  Six  spores  showing  common  sizes  and  shapes,  x  500. 
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31.  Three  sporea  seen  in  optical  section  Bboiritig  spitifs,  tbickneis  of  wall 

and  slightly  granular  and  gattate  f  contentSi  x  500. 
(Figa.  32--40  showing  germination  of  spores  of  VgtUago  bonUlouw  in 
distilled  water  on  slide  iu  damp  chamber  24  hours  at  37^  C. ;  col- 
lected December  20,  1H88,  germinated  February  20,  1889.) 

32.  Spore  showing  cleft  in  the  wall  and  young  proniycelium,  z  500. 

33.  Spore  bearing  a  branched  promycelium  whicb  has  split  the  cell- wall  and 

about  to  prodace  a  sporidium  on  the  side  (t),  x  500. 

34.  Spore  showing  two  promycelia,  the  one  scarcely  developed,  x  500. 

35.  Spore  seen  in  optical  section  showing  a  slender  promycelium  apparently 

connected  with  the  contained  gatta,  x  500. 

36.  A  spore  with  a  more  matnre  promycelium  which  is  either  branched  aud 

bearing  a  sporidium  at  the  end  of  the  branch,  or  a  primary  sporidium 
is  producing  a  secondary  one,  x  500. 

37.  A  free  sporidium  budding,  x  500. 

38.  A  promycelinm  broken  off  from  the  spore,  bearing  two  sporidia  from  be- 

low the  septa,  x  500. 

39.  A  free  promycelium  bearing  a  single  sporidium,  x  500. 

40.  A  slender  free  promycelium  producing  a  single  sporidium,  x  500. 

Plate  II. 

Fig.         1.  Cross-section  of  cells  of  normal  ground  tissue ;  a,  intercellular  spaces. 

2.  Longitudinal  section  of  cells  of  normal  ground  tissue. 

3.  A  section  of  a  portion  of  the  normal  epidermis  with  the  underlying  parts; 

a,  epidermal  cells ;  ft,  sub-epidermal  layers ;  o,  cells  of  the  ground  tissue. 

Plate  III. 

4.  Cross-section  of  a  normal  Abro- vascular  bundle;  a,  intercellular  canal; 

5,  annular  vessel ;  c,  pitted  ducts ;  (f,  phloem ;  e,  elements  of  the  bundle 
sheath. 

5.  Longitudinal  section  of  a  normal- bundle ;  a,  cells  of  ground  tissue ;  &,  ele- 

ments of  bundle  sheath ;  c,  cambiform  cells ;  d,  sieve  tubes ;  e,  tracUeid ; 
/,  portions  of  an  annular  vessel ;  g,  intercellular  passage ;  A,  wood  x>a- 
renchyma. 

Plate  IV. 

6.  Longitudinal  section  of  normal  epidermis ;  a,  large;  h,  small  cells  of  epi- 

dermis ;  c,  sub-epidermal  cells. 

7.  Surface  view  of  normal  epidermis ;  a,  large ;  cf,  small  cells ;  ft,  guard  cells; 

and  c,  accessory  cells  of  the  stomata. 

8.  Diagram  of  a  section  of  a  stem  with  the  abnormal  growth ;  a,  &,  stem ;  c, 

abnormal  growth;  e, bundles;  d, region  of  active  growth.  The  light 
shading  represents  ground  tissue  cells,  the  dark  shading  masses  of 
spores,  and  the  lines  in  o  the  bundles  sent  out  to  the  abnormal  growth. 

9.  Section  similar  to  that  represented  in  Fig.  3,  except  that  it  is  slightly  dis- 

torted ;  a,  epidermal  and  sub-epidermal  layers ;  &,  ground  tissue  cells ; 
c,  portion  of  a  bundle. 
10.  Surface  view  of  epidermis  of  abnormal  tissue;  a,  epidermal  cell;  6,  nu- 
cleus. 
11, 12.  Surface  view  of  abnormal  tissue  showiug  distortion  of  stomata ;  a  guanl, 
cells;  h,  accessory  cells;  c,  epidermal  cell. 
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Plate  V. 

13^14.  Surface  view  of  abnormal  tissue  showing  diHtortion  of  stomata ;  a,  guard 
cells;  by  accessory  cells;  e,  epidermal  cell. 

15.  Cross-section  of  cells  of  abnormal  ground  tissue  in  region  of  active  growth, 

showing  nucleii. 

16.  Cross-section  of  the  same  a  little  nearer  the  periphery  nncleii  not  bo  con- 

spicuous, and  are  not  represented. 

17.  Cross-section  of  the  same  still  nearer  the  periphery. 

Plate  VI. 

18.  Cross-section  of  the  same  near  the  periphery  with  a,  the  epidermal  cells. 

19.  Cross-section  of  a  distorted  bundle ;  a,  intercellular  canal ;  by  annular  ven- 

sel ;  c,  pitted  duct ;  e,  element  of  bnndlo  sheath  ;  /,  wood  parenchyma. 

Plate  VII. 

20.  A  section  in  abnormal  tissae  showing  a,  longitudinal  section  of  a  bundle, 

also  a  mass  of  mycelinm  filaments  in  early  fruiting  stage. 

21.  Longitudinal  section  of  a  more  typical  abnormal  bundle;  a,  branch  of 

the  bundle. 

22.  Cross-section  of  the  abnormal  bundle. 

23.  Mycelium  filament. 

24.  Mycelium  filaments  running  through  cells  of  the  ground  tissue. 

25.  Early  stage  of  spore  formation. 
26:  Later  stage  of  spore  formation. 
27.  Mature  spore. 

—  =  .01™%  scale  to  which  the  figures  are  drawn. 

Plate  VIII. 

Fig.  1.  Upper  surface  of  pileus  of  Mucronopoius  tomentosHSj  Fr. 

2.  Lower  surface  of  same. 

3.  Section  of  pores  showing  the  projecting  points  or  spines. 

4.  One  of  these  spines  more  highly  magnified. 

5.  Spine  with  a  bifid  tip. 
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E.  L-  Knowle«    del. 


Knowles  on  Ustilago  Ze^-May8. 
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GLCEOSPOBIUIC  VEBVISEaxnJM,  (FCSX.)  8ACC. 

By  E.  A.  SouTHWoRTii. 

The  sycamore  blight  caused  by  the  fungus  Olceosporium  nervisequum 
has  been  very  abundant  in  various  parts  of  the  country  for  the  past 
few  years.  In  some  cases  trees  have  been  killed  outright  by  the  disease 
and  in  many  the  growth  of  the  early  part  of  the  year  has  been  com- 
pletely destroyed.  The  sycamore  is  extensively  planted  as  a  shade  tree, 
and  its  wood  is  used  almost  exclusively  for  making  tobacco  boxes.  It 
is  stated  that  one  mill  on  the  Embarras  Eiver  in  southern  Illinois  has 
within  a  few  months  received  orders  for  11,000,000  feet  of  sycamore 
lamber,  and  that  other  mills  throughout  that  region  are  busy  sawing  up 
the  great  trees.  If  this  demand  continues  it  will  soon  be  necessary  to 
take  some  steps  to  keep  up  the  sycamore  supply,  but  when  the  trees 
are  attacked  each  year  with  a  destructive  disease  their  existence  is  seri- 
ously threatened.  Effects  of  the  disease  are  so  prominent  that  during 
and  soon  after  its  active  season  trees  which  have  been  affected  can 
be  readily  distinguished  for  a  long  distance.  Fortunately  for  the  trees, 
the  disease  continues  active  only  a  small  portion  of  the  year,  and 
(luring  the  greater  part  of  the  summer  they  have  a  chance  to  partially 
recover  from  the  disastrous  effects  of  the  attack.  But  eveu  under 
these  favorable  circumstances,  it  is  evident  that  the  growth  is  greatly 
retarded.  Last  spring  the  disease  attacked  full-grown  and  young 
leaves,  mostly  near  the  ends  of  branches.  Sometimes  the  young  un- 
lignified  stem  was  attacked  at  some  distance  from  the  end,  and  then, 
of  course,  all  the  leaves  beyond  this  point  would  wilt,  although  no  fun- 
gus could  be  discovered  on  them.  The  petioles  were  very  commonly 
attacked.  The  trees  thus  diseased  had  a  scorched  and  wilted  appear- 
ance. 

This  spring  the  attack  in  Washington  was  quite  different.  Compara- 
tively few  full-grown  leaves  were  affected,  but  the  external  leaves  of  the 
unfolding  buds  showed  the  disease  as  soon  as  they  were  half  out,  and 
many  entire  buds  died  before  they  were  fairly  open.     In  other  cases  the 
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inner  leaves  gjew  out  without  showing  any  traces  of  the  disease.  In 
fact,  nearly  every  stage  was  i)resent  between  buds  which  were  quite 
dead  before  winter  was  over  and  buds  which  opened  in  a  healthy  and 
natural  manner.  The  general  impression  gained  from  au  examination 
of  the  trees  when  the  first  leaves  were  about  half  grown  was  that  the  bads 
must  have  been  infected  in  some  cases  by  spores  which  had  lodged  on 
them  before  they  started  to  grow,  and  that  in  others  the  mycelium  must 
have  entered  them  from  the  branch.  Those  buds  of  which  only  the 
outer  leaves  were  affected  belong  to  the  former  class,  and  those  which 
shriveled  up  because  the  axis  that  was  still  in  a  meristematic  condition 
was  attacked,  belong  to  the  latter.  This  is,  however,  merely  a  surmise, 
for  it  is  quite  possible  that  this  case  was  simply  caused  by  spores  which 
had  been  washed  by  the  rains  further  into  the  folds  of  the  buds,  and  were 
consequently  in  a  position  w^here  their  germ  tubes' could  penetrate  the 
axis  itself,  and  the  mycelium  produced  from  them  enter  the  woody  por- 
tions through  the  more  delicate  tissues  of  the  bud.  One  thing,  however, 
seems  evident,  this  attack,  which  showed  itself  so  early  in  the  spring,  can 
not  be  due  to  the  same  infection  which  now  produces  the  characteristic 
spots  of  Olcdosporium  nervisequum  along  the  veins  of  some  of  the  full- 
grown  leaves.  The  disease  is  very  scarce  in  Washington  at  present, 
but  in  other  parts  of  the  country  the  same  state  of  affairs  exists  that 
existed  here  last  spring.  The  leaves  are  for  the  great  part  diseased, 
some  showing  large  brown  patches,  others  withered  from  the  effects  of 
a  diseased  petiole  or  growing  branch,  and  the  ground  is  covered  under 
the  trees  by  leaves  which  have  fallen  from  the  effects  of  the  fungus  at 
the  base  of  the  petiole. 

The  existence  of  large  numbers  of  dead  twigs  on  the  trees  at  the  time 
the  blight  is  most  active,  and  the  appearance  of  other  leaf  fungi  after 
the  Oloeosporium  has  ceased  its  attacks,  raise  the  question  at  once 
whether  some  of  these  do  not  have  some  connection  with  the  leaf  blight. 
I  have  studied  the  question  for  sometime,  but  all  my  experiments  have 
produced  merely  negative  results. 

The  following  paper  by  Franz  von  Tavel  contains  descriptions  of 
some  of  the  most  prevalent  and  important  of  these  forms,  together  with 
detailed  accounts  of  his  experiments  made  with  a  view  of  determining 
their  life  history.  It  probably  represents  our  best  knowledge  of  the 
subject.  The  paper  was  published  in  German  in  the  Botanische  Zeitung 
for  1886;  only  a  portion  is  printed  in  this  number  of  the  Journal,  but 
the  remainder  will  appear  in  succeeding  numbers. 
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OOFFRIBnTIOHS    TO  THE  HI8T0RT   OF   THE    DEVELOPMEHT  OF 
THE  PTBEN0MTCETE8.  • 

(Plate  TX.) 

By  Franz  von  Tavkl. 

The  Agoomycetes  have  already  been  tlie  object  of  many  rcRcarcbeB 
resalting  io  a  series  of  most  interesting  facts  which  in  turn  always  sug- 
gest uew  questions.  To  solve  these  requires  investigations  in  two  di- 
recUous.  First,  the  development  and  signidt^ance  of  the  separate  or- 
gans, especially  of  the  pycnidia  and  perithecia,  should  be  better  estab- 
lislieil.  Athough  much  has  been  done  in  this  respect,  still  the  manifold 
fomis  of  the  Aacomyeeles  leave  many  uew  facts  to  be  expected,  and 
the  results  already  obtained  are  too  scattered  to  admit  of  any  general- 
ization. '  Second,  the  life  history  of  the  pleomorphic  forms  demands  . 
thorough  investigation.  We  know  a  large  number  of  pycnidia  and 
other  gonidia  forms,  and  conclude  that  each  represents  a  stage  in  the 
development  of  au  Ascomycete,  but  this  has  been  definitely  proved  in 
only  a  very  few  cases. 

What  follows  contains  a  series  of  observations  in  the  two  directions 
already  indicated,  having  as  their  object  some  gonidia  forms  and  Pyre- 
nomycetes  of  doubtful  relationship,  but  not  giving  a  complete  chain  of 
development.  We  will  first  attempt  to  solve  the  question  as  to  what 
cycle  of  development  the  common  Glceoaporium  nervisequum,  (Fckl.) 
Sacc.,  a  dangerous  enemy  to  the  sycamore  trees,  belongs.  For  reasons 
given  below  the  question  must  remain  almost  entirely  unanswered,  but 
other  forms  of  fungi  were  found  in  the  course  of  these  investigations. 
Apycnidium,  I>i8cula  platani,  (Pk.)  Sacc,  is  suspected  of  belonging  to 
the  same  cycle  of  development  as  the  Glceosporium  and  was  consequently 
very  closely  investigated.  Together  with  this  I>i8aila  appeared  a  Fe- 
n&stella  whose  life  history  could  only  be  established  to  a  certain  degree 
of  completion.  A  Cucurhitaria  found  growing  with  the  two  other 
forms  was  studied  in  relation  to  the  development  of  its  pycnidium,  more 
exhaustive  observations  being  prevented  by  the  lack  of  material.  In 
what  follows  I  have  brought  together  my  observations  on  these  four 
forms. 

It  should  be  mentioned  that  the  three  last-named  fungi  live  on  dry 
branches.  It  is  well  known  that  these,  like  lichens  that  grow  upon 
bark,  cau  not  be  cultivated  except  with  difficulty.  Hitherto  they  have 
only  attained  a  limited  age  in  culture  fluids.  It  is  extremely  difficult 
to  cultivate  them  on  dry  twigs  because  it  is  impossible  to  sterilize  other 
twigs  without  destroying  the  objects  of  our  observations,  and  foreign 
fungi,  which  make  observations  difficult  and  results  uncertain,  invade 
the  cultures  and  in  many  cases  so  get  the  upper  hand  as  to  destroy  all 
other  fungi.   Tricotliecium  roseum,  Lk.,  is  an  especially  dangerous  fungus. 

^  •  Bot.  Zeitung,  188(5,  p.  824. 
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It  is  with  difficulty  that  a  twig  can  be  kept  in  a  moist  chamber  without^ 
this  species  making  its  appearance. 

I.  Glceosporium  Neeyisequum,  (Fckl.)  Sacc. 

The  Platanus  (sycamore)  frequently  exhibits  an  epidemic  disease  that 
is  especially  injurious  to  the  young  trees.  The  first  manifestation  of 
the  malady  is  the  wilting  of  the  young  leaves.  Soon  after  they  unfold, 
about  the  middle  of  May,  brown  spots  make  their  appearance  on  any 
portion,  and  extend  along  a  vein,  toward  tlie  base,  over  the  leaf,  and 
even  on  the  pedicel,  until  the  leaf  finally  falls  off.  Upon  these  dry  places 
are  small  black  dots  just  visible  to  the  naked  eye,  and  representing  the 
gonidial  form  of  a  fungus  probably  belonging  to  the  Pyrenmnycetes.  It 
has  been  seen  in  most  cases  on  Flatanus  occidentalis.*  LdveilW,  Fuckel, 
and  Saccardo  stJite  that  it  also  occurs  on  Platanus  orientalis^  but  I  have 
not  been  able  to  prove  these  statements.  In  addition  to  this,  Fuckel 
refers  to  a  form  growing  on  the  oak,t  which  he  has  distributed  in  his  F. 
Khen.  No.  428. 

This  fungus  has  been  known  for  a  long  time.  It  was  first  described  by 
L^ veill6  as  Hymenula  platani  in  1848,  but  it  is  surprising  that  neither  he, 
Fuckel,  or  Saccardo  mention  its  destructiveness.  In  his  SymholWj  p. 
3G9,  Fuckel  cites  it  as  Fusarium  nervisequum  and  gives  an  illustration  of 
one  of  the  spores.  In  the  F.  Rhen.  No.  427  it  is  called  Labrella  f  nervi- 
nequuMj  Fckl.  Saccardo  placed  the  fungus  in  the  broader  genus  Glao- 
sporium  and  adopted  FuckePs  specific  name,  since  a  Glwosporium platani, 
(Mont.)  already  existed.  It  is  therefore  known  as  Olceoaporium  nervi- 
sequum,  (Fckl.)  Sacc. 

If  the  infected  areas  are  placed  under  a  low  magnifying  power  they 
show  brown  or  black  i)ustule8  which  are  elongated  in  form  and^most 
generally  located  in  the  angle  formed  by  the  vein  and  the  leaf  surface, 
but  are  also  found  on  both  these  parts.  Generally  they  occur  upon  the 
upper  side  of  the  leaf;  much  more  rarely  upon  the  lower. 

The  structure  of  the  fungus  may  be  seen  in  a  cross-section  of  one  of 
these  pustules  (Fig.  1).  The  fungus  destroys  the  walls  between  the  epi- 
dermal cells,  and  the  outer  wall  with  the  cuticle  arches  up  until  it  bursts 
when  the  spores  are  ripe.  The  base  of  the  pustule  is  lined  with  a  pseudo- 
parenchymatic  tissue  composed  of  small  cells  \yhich  may  be  called  a 
stroma.  From  this  arise  numerous  hyphaj  which  penetrate  the  leaf, 
parsing  between  the  cells  and  completely  destroying  the  leaf  tissues. 
From  the  upper  side  of  the  stroma  numerous  hyphie  or  basidia  grow- 
out  into  the  cavity  of  the  pustule.  These  swell  up  and  become  club- 
shaped  and  cut  off  spores  from  the  end.  They  are  of  unequal  lengths, 
and  the  club-shaped  swellings  begin  with  the  growth  of  the  basidia. 
The  spores  are  detached  in  great  numbers  ;  when  the  epidermis  rupt- 
ures they  exude  in  the  form  of  a  worm  like,  whitish-yellow  mass.  They 
are  very  irregular  in  shape,  being  mostly  elliptical  or  pear-shaped,  and 

*  It  has  hcHMi  foiiiicl  in  California  on  /*.  orivuialiH  by  llarkness. 
tSpociiuoua  ou  oak  bavo  been  sent  to  tbu  Department  from  Indiana. 
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are  always  one-celled  and  colorless  (Fig.  2).  The  smooth,  delicate  spore 
niembraue  is  surrounded  by  a  gelatiuous  envelope.  The  spores  mesisiire 
\)-U  by  o-Gpij  agreeing  with  the  measurements  made  by  Fuckel  and  Sac- 
cardo.  They  germinate  in  a  few  hoars  in  water  or  a  nutrient  solution, 
and  develop  a  germ  tube  which  soon  branches  and  forms  septa ;  the 
(^ells  lying  next  to  the  spore  swell  more  or  less. 

A  mycelium  is  formed  in  a  few  days  by  means  of  the  rapid  growth  of 
the  germ  tube  and  repeated  branching.  The  hypha)  are  of  unequal 
diameter^  and  are  made  up  of  short,  often  somewhat  swollen  cells. 
When  the  mycelium  grows  in  a  nutrient  solution  gonidia  are  formed 
after  some  time.  The  short  cells  of  the  thicker  hyi»h;e  develop  out- 
growths which  are  cut  off,  the  mother  cell  and  gonidia  both  being  filled 
with  dense  protoplasm;  or  on  the  other  hand,  the  hyphaB  cells  may  first 
develop  basidia,  which  cut  off  spores  from  the  end.  Both  forms  of  de- 
velopment may  occur  simultaneously  on  the  same  hyphte.  The  gonidia 
themselves  are  alike,  and  agree  in  form  and  size  with  those  produced 
on  the  leaf  excepting  that  they  are  a  little  more  regular.  From  this, 
and  from  the  fact  that  the  gonidia  are  produced  more  abundantly  where 
the  hyphie  are  more  closely  interwoven,  we  may  conclude  that  the  goni- 
dia produced  in  culture  on  the  slide  are  homologous  with  those  pro- 
duced on  the  leaf,  and  that  the  hymenium  not  attaining  to  the  same 
degree  of  development  is  due  to  the  changed  mode  of  growth.  This 
question  can  not  be  definitely  decided,  for  the  fungus  on  the  slide  did 
not  develop  farther,  and  attempts  at  infection  were  without  result. 

Leaves  of  Platanus  were  infected  with  the  Olceosporium  in  the  most 
varied  ways — upon  the  upper  and  lower  surface,  upon  young  and  old 
leiives,  on  detached  branches  and  uninjured  trees;  the  cultures  were 
kept  moist  and  dry,  and  the  germinating  power  of  the  spores  was  con- 
trolled by  cnltures  on  slides,  but  not  a  single  infection  gave  a  positive 
result.  It  can  therefore  at  present  only  be  said  in  regard  to  the  life 
history  of  the  Olceosporium  nervisequum  that  the  gonidia  will  produce 
a  similar  gonidial  stage  on  the  slide. 

Is  it  possible,  then,  to  draw  the  conclusion  that  this  closes  the  life 
hie4tory  of  the  fungus ;  that  is,  that  it  has  lost  the  i)erithecia  and  pycnidia 
stages,  as  has  been  supposed  true  of  Botrytis  hassiiy  Isaria  strigosa,  and 
Oidium  lactiSj  although  we  are  by  no  means  forced  to  such  a  conclusion  ? 
If  this  is  true,  we  must  assume  that  the  spores  fall  to  the  ground,  sur- 
vive the  winter  among  the  fallen  leaves,  and  in  the  spring  are  carried  to 
the  leaves  by  means  of  the  wind  or  some  other  agent.  This  inference 
is  supported  by  the  fact  that  the  disease  begins  nearest  the  ground.  The 
leaves  on  the  lower  branches  wither  first;  the  upper  ones  gradually 
follow.  On  the  other  hand,  it  is  not  conceivable  that  these  delicate, 
thin-walled  spores  could  survive  the  winter  lying  upon  the  damp  earth, 
especially  since  they  germinate  very  readily  on  the  slide  upon  the  ad- 
dition of  moisture  without  requiring  a  resting  period.  And  if  these 
were  the  agents  in  the  penetration  of  the  leaves  it  is  not  liRely  that  all 
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our  oxperiraents  would  meet  with  neji^iiti  ve  results.  Tlie  evidence  ratlier 
points  towards  discarding  the  idea  that  Olceosoporium  nervisequum  has 
no  other  si'^ges  in  its  life  history. 

It  has  not  yet  been  possible  to  find  out  these  other  stages;  the  cult- 
ures could  not  be  carried  far  enough,  and  forms  that  might  belou^  to 
the  GlcBosporium  were  found  in  the  open  air  on  fallen  leaves  and  dry 
branches,  but  we  were  not  able  to  establish  the  connection.  One  form 
which  we  especially  suspected  of  organic  relationship,  on  account  of 
its  morphological  evidence,  is  described  in  detail  in  what  follows- 

II.  DiSCULA  PLATANI,   (Pk.)   SacC. 

Upon  Platanus  trees  attacked  by  Olmosporium  there  are  many  dry 
branches  of  the  previous  year's  growth,  which  died  after  all  the  leaves 
had  fallen,  and  before  the  close  of  the  vegetative  period.  Upon  these 
are  usually  a  large  number  of  small  pustules  which  finally  split 
open.  At  first  they  look  very  much  like  lenticels,  and  can  scarcely  be 
distinguished  from  them  by  the  naked  eye ;  but  when  one  of  tlie«e 
twigs  is  moistened  small  yellowish  columns  emerge  from  all  the  open- 
ings ;  these  columns  are  composed  of  spores,  and  show  the  presence  of 
a  fungus. 

The  structure  of  the  fungus  may  easily  be  studied  in  a  cross-section 
of  the  branch.  The  young  pustules  are  filled  with  a  pseudo  parenchy- 
matic  tissue  which  rests  upon  the  green  part  of  the  bark  and  penetrates 
it  slightly.  Above  (by  above  is  meant  the  side  turned  away  from  the 
twig)  the  fungus  pushes  up  the  bark  until  it  finally  bursts  (Pig.  3). 
The  tissue  is  then  in  the  form  of  a  cone.  The  >^basal  cells  are  nearly 
isodiametric  and  polygonal,  but  the  upper  ones  are  elongated  and  lie 
more  or  less  parallel.  The  point  of  the  cone  does  not  project  beyond 
tlie  bark,  ^nd  the  hypha?  are  more  apt  to  swell  up  when  they  reach  the 
surface.  The  entire  cone  shows  a  strong  upward  growth  which  has  its 
origin  in  the  lower  cell  layer.  This  layer  has  here  the  function  of 
meristem  and  pushes  up  other  portions  of  the  cone  by  the  elongation  of 
its  cells. 

In  more  advanced  stages  pseudo-parenchyma  is  also  developed  in 
the  uppermost  layer  of  bark  parenchyma  whose  cells  have  been  com- 
pletely destroyed.  A  cavity  quickly  arises  in  the  cone  by  the  cessation 
of  growth  in  the  central  part  (Fig.  4).  Hypha*  very  quickly  grow  out 
into  the  cavity  from  all  sides  and  clothe  it  with  a  hymenium  which 
produces  spores  by  successive  abscision.  The  cavity  enlarged  especially 
towards  the  surface;  the  remains  of  the  parenchyma  together  with  the 
cone  above  them  are  pushed  up  considerably,  enlarging  the  slit  in  the 
bark.  The  hyphie  forming  the  cone  generally  become  completely  ob- 
literated ;  very  rarely  only  a  pore  is  formed  therein;  by  these  processes 
the  hymenium  is  exposed.  The  outer  portions  become-dark  colored  and 
the  entire  pustule  is  more  or  less  bowl-shaped  (Fig.  5). 

The  basidia  are  unbranched,  slender,  and  cylindrical.    The  spores  an* 
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ouecelled,  colorlcHS,  oval  to  pyrifonn,  sarrounded  by  a  thin  gelatinoas 
pnveIoi>e,  and  uieasure  10-14  by  5-7/1.  Tbey  have  a  striking  resem- 
lilance  to  tbe  spores  of  Okeosporium  nervisequuni. 

It  is  evident  from  tbe  form  of  the  open  conceptacle  that  the  fangas 
belongs  to  the  Excipulacece.  It  agrees  perfectly  with  the  description 
of  IHmda  platani  Peck  (Sacc.  Syll.,  Vol.  Ill,  p.  G94). 

Od  account  of  its  mode  of  development  Digcula  platani  must  be  re- 
jjanled  as  a  pycnidinm,  but  it  differs  in  several  points  from  what  we 
usually  call  pycnidia.  The  body  of  tissue  remains  intact  longer  than  is 
u>u-<il  and  it  is  also  different  in  being  differentiated  into  two  kinds  of 
tissae.  The  upper  part  of  the  pycnidinm  with  the  elongated  cells  cor* 
n^sponds  with  similar  formations  on  the  walls  of  other  pycnidia,  as  will 
l>e  shown  below  in  case  of  Fenestella  (Fig.  11).  The  pore  always  makes 
its  api>earance  at  the  spot  where  the  elongated  cells  were  developed, 
lu  Discula  this  attains  such  very  considerable  dimensions  that  the  en- 
tire pycnidiam  is  destroyed  down  to  the  bowl-shaped  basal  portion,  and 
Ix'sides  this  the  phenomena  of  growth  are  peculiar  to  Discula.  Discula 
does  not,  however,  stand  alone  in  this.  Banke  (Beitr.  z.  Keuntn.  d. 
Pyeniden  in  ^ova  Acta  Acad.,  Leopold.,  XXX  VI 11,  p.  481)  demonstrated 
an  apical  growth  of  the  pycnidia  of  Pleospora  polytricha. 

Nothing  is  known  concerning  the  farther  development  of  the  Di^cuZa. 
Ill  fact  it  was  only  in  rare  cases  that  we  succeeded  in  following  the 
development  until  the  hymeniam  was  exposed.  A  few  days  after  the 
l^ranches  were  brought  into  the  house  Tricothecium  roseum  attacked  the 
jiycuidia  where  they  had  broken  through  the  bark  and  completely  de- 
ployed them. 

When  sowed  in  water  or  nutritive  fluid  the  spores  of  Discula  germi- 
nate in  about  twenty-four  hours.  They  generally  give  rise  to  two,  more 
rarely  one  or  three,  germ  tubes,  which  swell  up,  forming  spherical 
Uodies.  The  growth  is  at  first  similar  to  the  budding  thaf  occurs  in 
yeast,  showing  repeated  branching  and  budding,  surrounding  the  spore 
in  a  dense  tangle.  i)ne  of  the  branches  finally  exhibits  a  decided 
apical  growth  and  develops  into  a  hypha  branching  monopodially. 
No  septa  are  present  for  some  time,  but  they  appear  later  in  consider- 
able numbers.  A  vigorous  mycelium  develops  rapidly  but  it  never  at- 
tains the  production  of  spores.  Frequently  a  few  cells  either  at  the 
tMuis  or  along  the  coui-se  of  the  hypbse. swell  up  and  assume  a  spher- 
ical shape,  and  sometimes  this  happens  for  two  adjacent  cells ;  in  the 
latter  case  the  sphere  is  divided  by  a  septum.  The  contents  is  watery 
and  the  protoplasm  simply  forms  a  lining  within  the  wall. 

licaves  and  branches  of  Flatanus  were  inoculated  with  Discula  in  the 
same  manner  as  with  the  Oloeosporium  but  with  no  results.    The  leaves 

remained  fresh  for  a  long  time  and  then  began  to  wither  and  turn 

Urown  without  showing  any  signs  of  a  fungus. 
Discula  platani  is  found  on  dry  branches  ofPlaiamis  during  the  entire 

year,  and  it  was  once  discovered  upon  the  petiole  of  a  large  decaying 
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leaf,  in  December.  Owing:  to  the  fact  that  it  is  always  found  associatec 
with  Glwosjwritini  nerrinequum  and  in  its  immediate  vicinity,  it  is  suiS 
pected  that  the  two  are  stages  in  the  development  of  the  same  fundus 
the  more  so  because  the  spores  are  so  very  similar.  It  is  conceivabh 
that  the  mycelium  passes  from  the  petioles  into  the  branches  aiK 
there  produces  the  pycnidia  of  J>i^cula  wh6se  spores  develop  intoGI^o 
8porium  upon  the  leaves.*  But  such  a  connection  could  not  be  estab 
lished  either  by  natural  or  artificial  methods,  and  the  question  stil 
remains  an  open  one. 

(To  be  continued,) 


VOBTH  AMEBICAV  AGARICS. 

(Genus  Unssula  {russulu^,  reddish).    Fr.  Hym.  Enr.,  p.  439.) 
By  RoBEUT  K.  Macadam. 

Part  I. 

Pileus  fleshy,  convex  then  expanded,  and  at  length  depressed ;  stem 
stoutj  polished,  not  corticate^  generally  «ponf/^  within,  confluent  with  the 
hymenophore ;  gills  nearly  equal,  milklesSj  rigid,  brittU,  with  an  acute 
edge,  sometimes  dropping  water  ;  trama  vesiculose ;  veil  entirely  obso- 
lete;  spores  white  or  very  pale  yellow,  generally  echinulate. 

Habitat — On  the  ground,  generally  in  woods  or  the  vicinity  of  trees 
in  summer  and  autumn. 

This  genus  is  interesting  on  account  of  the  beauty  and  brilliant  col- 
oring of  many  of  its  species,  and  especially  so  to  amateurs,  as  it  is  one 
of  the  few  divisions  of  Agaridni  which  can  be  readily  distinguished. 
Members  of  it  may  be  recognized  by  the  stout  spongy  stem,  dry  texture, 
and  extreme  brittleness ;  they  are  generally  found  in  grass}'  woods  and 
are  of  nearly  all  colors,  frequently  with  the  cap  a  brilliant  red,  pure 
white,  or  white  blotched  or  shaded  with  red.  Russula  is  allied  to  Lac- 
tariiLs,  but  is  distinctly  separated  by  the  absence  of  milk  in  the  gills ; 
those  of  some  Rmmlw  distill  drops  of  water,  especially  in  rainy  weather. 
The  internal  structure  is  also  related,  as  shown  by  the  presence,  in  the 
acrid  species,  of  the  milk  secreting  vessels  of  lAiciuriuSj  but  in  an  unde- 
veloped form. 

*  At  the  bases  of  the  infected  shoots  this  spring  there  was  almost  invariably  a  dead 
area  on  the  lignitied  branch,  and  mycelium  was  invariably  present  in  the  tissQe^; 
this  mycelium  penetrated  into  the  vessels  of  the  woo<l  and  could  not  be  nioq>holocj- 
icuUy  distinguished  from  that  in  leaves  infested  with  G.  nervisequum.  Many  buds 
had  died  either  in  late  autumn  or  during  winter  and  there  were  similar  but  larger 
dea<l  areas  around  them,  and  in  these  IHsculn  platani  often  made  its  appearance. 
Indeed,  it  is  almost  impossible  to  avoid  the  conclusion  that  the  mycelium  of  GUtonpo- 
Hum  nervisequum  extends  into  the  woody  parts  of  the  branches,  where  the  fruit  of  tho 
fungus  sissumesa  ditl'erent  form.  «  The  formation  of  the  mass  of  psoudo>parencbyuia 
may  possibly  be  explained  on  the  ground  that  it  is  necessary  in  order  to  rupture  the 
epidermis  and  cork  layer  of  tho  bark  ;  and  when  this  is  accomplished  it  disappears.— 
E.  A.  S. 
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Tbe  gentis  contains  some  of  the  best  edible  musbrooins  and  otbers 
^bich  are  extremely  poisonous,  and,  on  account  of  the  extreme  varia- 
bility of  color,  they  often  resemble  each  other  so  closely  that  tbe  ama- 
teor  must  depend  entirelj  upon  taste  in  selecting  the  esculent  ones. 

Taste  a  piece  of  the  stem  of  each  plant  as  gathered  and  reject  all  not 
baviug  a  mild  and  pleasing  flavor,  as  all  the  known  noxious  S[>ecies  are 
acrid  or  unpleasant.  Be  sure  that  your  plant  is  a  Russulaj  as  this  rule 
hnot  universal  and  must  not  be  applied  to  mushrooms  in  general.  The 
application  of  this  method  will  enable  the  novice  to  enjoy  some  of  the 
best  viands  in  this  class. 

"I.  Compacts  {campingoj  to  put  together;  compact).  Pileus  fleshy 
throughout,  hence  the  margin  is  at  first  bent  inwards  and  always  with- 
oat  striae,  without  a  distinct  viscous  pellicle  (in  consequence  of  which 
the  color  is  not  variable,  but  only  changes  with  age  and  the  state  of  the 
atmosphere).     Flesh  compact,  firm.    Stem  solid,  fleshy.    Gifls  unequal. 

"II.  Furcate  (Jurcay  a  fork.  With  forked  gills).  Pileus  compact, 
drm,  covered  with  a  thin,  closely  adnate  pellicle,  which  at  length  disap- 
pears, margin  abruptly  thin,  at  first  inflexed,  then  spreading,  acute, 
even.  Stem  at  first  compact,  at  length  spongy-soft  within.  Gills  some- 
ich{U  forkedj  with  a  few  shorter  ones  intermixed,  commonly  attenuated 
at  both  ends,  thin  and  normally  narrow. 

"in.  BiGLDJE  {rigidusj  rigid).  Pileus  without  a  viscid  pellicle,  abso- 
httly  dry,  rigidy  the  cuticle  commonly  breaking  up  into  flocci  or  granules. 
Flesh  thick,  compact,  firm,  vanishing  away  short  of  the  margin,  which 
is  straight  (never  involute),  soon  spreading,  and  always  unthout  striw. 
Stem  solid,  at  first  hard,  then  softer  and  spongy.  Gills,  a  few  dimidiate, 
others  divided,  rigid,  dilated  in  front  and  running  out  tcith  a  very  broad 
rounded  apex,  whence  the  margin  of  the  pileus  becomes  obtuse  and  is 
not  inflexed.    Exceedingly  handsome  but  rather  rare. 

'•IV.  Heteeophyll^  {R.  heterophylUin  the  typical  species  of  the 
section).  Pileus  fleshy,  firm,  with  a  thin  margin,  which  is  at  first  in- 
Hexed,  then  expanded  and  striate,  covered  with  a  thin,  adnate  pellicle. 
The  gills  consist  of  many  shorter  ones  mixed  with  longer  ones  along  with 
others  which  are  forked.    Stem  solid,  stout,  spongj"  within. 

*'  V.  Feagiles  {fragilisy  fragile  or  brittle).  Pileus  more  or  less  fleshy, 
rigid-fragile,  covered  with  a  pellicle  which  is  always  continuous  and  in 
iret  weather  viscid  and  somewhat  separable;  margin  membranaceous, 
dX  first  convergent  and  not  involute,  in  full-grown  plants  commonly 
8aleate  and  tubercular.  Flesh  commonly  floccose,  lax  friable.  Stem 
t>i)ongy,  at  length  wholly  soft  and  hollow.  Gills  almost  all  equal,  sim- 
ple, broadening  in  front,  free  in  the  pileus  when  closed.  Several  doubt- 
ful forms  occur.  R.  integra  is  specially  fallacious  from  the  variety  of 
its  colors. 

"  •  GilU  and  tpores  white, 

'• "  •  GilU  and  spores  whiter  then  Hght-yeJlotcish  or  bright  lemon-yellow. 

"  *  •  •  OiUs  and  spores  ocAraceow*."— Stkvknson. 
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I.  COMPACTS. 

1.  "R.NiGEiCANS,(BuH.)Fr.,Hyiii.Ear.,p.439;  Oke.  Ill,  1015;  Stev., 
B.F.,  p.  114;  Sacc,  SylL,  p.  463.  Pileiis  2-4  iuclies  (5-10  centimeters) 
and  more  broad,  olivaceous-fuliginous,  at  length  blacky  fleshy  to  the  mar 
gin  which  is  at  first  bent  inwards,  convex,  then  flattened,  uinbilicato- 
depressed,  when  young  and  moist  slightly  viscid  and  even  (without  a 
separable  pellicle),  at  length  rimose-squamnlose;  flesh  firm,  white,  when 
broken  becoming  red  on  exposure  to  the  air.  Stem  1  inch  (2.5  centi- 
meters) thick,  persistently  solid,  equal,  pallid  when  young,  at  length 
black.  Gills  rounded  behind,  slightly  annexed,  thick^  distant^  unequal, 
paler,  reddening  when  touched. 

<*  Compact,  obese,  inodorous  within  and  without,  at  length  wholly  blacky 
in  which  it  differs  from  all  others.  The  flesh  becomes  red  when  broken 
because  it  \^  saturated  with  red  juice,  although  it  does  not  exude  milk. 
Sometimes  a  very  few  of  the  gills  are  dimidiate.  In  woods.  Coramou. 
June-November.  Spores  papillose,  8//.  W.  G.  S.  Coarse  in  habit.. 
Name — nigrico,  to  be  blackish.  (Fr.,  Monogr.,  ii,  p.  184  ;  Berk.  Out., 
p.  209;  C.  Hbk.,n.  613 ;  S.  Mycol.  Scot.,  n.  5^2 ;  Hussey,  i,  t.  73 ;  Agr. 
Bull.,  t.  579.  f.  2,  t.  212;  Krorabh.,  t.  70,  f.  14,  15;  Barla,t  17;  Sow.,  t. 
36,)"— Stevenson. 

Taste  disagreeable.  Massachusetts,*  Frost;  Minnesota,  common, 
July  and  August,  Johnson ;  New  York,  our  specimens  agree  with  the, 
description  in  every  respect,  except  that  the  gills  are  not  distant,  A  u- 
gust  and  September,  Peck,  thirty  second  report;  New  Jersey,  Ellis. 

2.  "  R.  ADXJSTA,  (Pers.)  Fr.,  Hym.  Eur.,  p.  439 ;  Stev.,  B.  F.,  p.  114  ; 
Sacc,  Syll.,  p.  454.  Pileus  pallid  or  whitish,  cinereousfuliginousy  equally 
fleshy,  compact,  depressed  then  somewhat  infundibuliform,  margin  at 
first  inflexed,  smooth,  then  erect,  without  stride ;  flesh  unchangeable. 
Stem  solid,  obese,  of  the  same  color  as  the  pileus.  Gills  adnate,  then 
decurrent,  fAtn,  crowded^  unequal,  white,  then  dingy,  not  reddening  when 
touched. 

*'  It  can  only  be  compared  with  R.  nigricans^  but  is  sufficiently  distinct; 
stature  commonly  smaller,  flesh  juiceless,  not  reddening,  etc.  The 
pileus  does  not  become  black,  but  only  of  a  scorched  appearance.  In 
woods.  Frequent.  August  to  October.  'Well  distinguished  by  its 
thin,  crowded  gills,'  etc.  M.  J.  B.  *  Spores  sphoeroid,  echinulate,  7-9//, 
globose,  rough,  8.'  C.  B.  P.  Name — adtiro,  to  scorch,  from  its  scorclic<l 
appearance.  (Fr.,  Monogr.,  ii,  p.  184  ;  Berk.  Out.,  p.  209 ;  C.  Hbk.,  n. 
614 ;  S.  Mycol.  Scot,  n.  583 ;  Ag.,  Pers.  Krombh.,  t.  70,  f.  7-11 ;  Batt., 
1. 13.)"— Stevenson. 

North  Carolina  and  Pennsylvania,  Schweinitz ;  North  Carolina,  woods 
and  thickets,  Curtis;  Massachusetts,  Frost ;  Minnesota,  September  and 
October,  Johnson ;  California,  Harkne«s  and  Moore ;  Nova  Scotia,  pine 
woods,  September,  Somers,  B.  J.  Bennett. 

*  These  references  are  placed  with  regard  to  the  order  of  their  ciates. 
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3.  "R,  DELICA,  Fr.,  Hym.  Eur,,  p.  440;  Stev.,  R.  F.,  p.  115;  Sacc. 
Syll.,  p.  455.  Pileus  white,  3-5  inches  (7.5-12  ceiitiiueters)  broad, 
iji'$hy  throughoat,  firm,  umbilicate  then  infundibaliibriu,  reguhir, 
everywhere  even,  smooth  with  a  tchitUk  luster,  the  involute  margin 
(fithoat  striae ;  tlesh  firm,  juiceless,  not  Ter>'  thick,  white.  IStem  curt, 
1-2  inches  (2.5-5  centimeters)  long,  ^  inch  (12""")  and  more  thick,  solid, 
eveo,  smooth,  white.  Gills  decurrenty  tkiny  dvitant^veTy  unequal,  white, 
exuding  small  watery  drops  in  wet  weather. 

'^The  stature  and  tmckangeable  colors  are  wholly  those  of  L.  vellereua 
aod  L,piperatuSj  but  it  is  readily  distinguished  by  the  gills  being  juiceleg$y 
though  they  exude  watery  drops  when  young.  In  mixed  woods.  Un- 
common. September-October.  Name— de/tcti«,  weaned ;  without  juice 
ormilkin  the  gills,  as  distinguished  from  L.vellereiis^  etc.  (Pr.,  Monogr., 
ii,  J).  185;  Berk.  Out.,  p.  210 ;  C.  Hbk.,  n.  615  ;  S.  Mycol.  Scot.,  n.  585; 
Vent,  t.  48  f.  3,  4 ;  Batt,  t.  17  A ;  Paul.,  t.  73  f.  I,")  Stevenson. 

" Edible.  Taste  mild.  Spores  8-10  by  6-8/i.  Sacc.,  Syll.  From  the 
iniceless  variety  of  Lact  vellereus  its  mild  taste  alone  furnishes  a  separat- 
ing character.'' — Peck. 

A  large,  coarse  species,  cup-shaped  at  maturity.  I  have  found  it  in 
^'veral  localities  in  Massachusetts  in  July  and  August.  It  is  of  fair 
qualiry,  cooked,  but  much  inferior  to  R.  virescensj  etc.  Minnesota,  in 
woods,  August,  Johnson;  New  York,  Peck,  32dRei>ort;  California,  Ilark- 
ness  &  Moore. 

4.  ''R.  sordida;  Peck,  26th  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1874, 
p. 65;  Sacc.,  Syll.,  p.  459.  Pileus  3-5  inches  (7.5  centimeters)  broad,  firm, 
convex,  centrally  depressed,  dry,  sordid  white,  sometimes  clouded  with 
brown ;  gills  close,  white,  some  of  them  forked.  Stem  4-5  inches  ( 10-12.5 
centimeters)  long,  J-1  inch  (12-24"'">)  thick,  equal,  solid,  concolorous; 
spores  globose,  .0003  inch  (7.5/^);  taste  acrid,  flesh  changing  color 
when  wounded,  becoming  black  or  bluish- black. 

*' Ground  under  hemlock  trees,  Worcester,  July. 

"It  resembles  L.  piperatus  in  general  appearance.  The  whole  plant 
turns  black  in  drying. 

"A  large  form  of  this  species  was  found  growing  under  hemlock  trees 
at  Gansevoort.  The  pileus  was  4-8  inches  (10-20  centimeters)  broad, 
at  first  white  or  whitish,  umbilicate  or  centrally  depressed ;  then  more 
or  less  stained  with  smoky-brown  or  blackish  hues  and  subinfundibuli- 
form.  The  flesh  is  white  and  taste  mild  ;  the  stem  is  short,  1-2  inches 
(2.5-5  centimeters)  thick,  solid,  white,  and  somewhat  pruinose;  the 
JHUs  are  distant,  unequal,  very  brittle,  tinged  with  yellow.  Every  part 
of  the  plant  turns  blackish  or  violaceous  black  where  wounded.  By 
tbis  character  it  is  distinguished  from  R.  nigricans^  in  which  the  flesh  at 
first  becomes  red  where  broken."  41st  Rep.  Peck.  Found  also  in  Ohio 
^J  Professor  Morgan,  under  beech  trees  in  hilly  woods. 

5.  "R.  COMPACTA,  Peck,  32d  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879, 

P'32.    Pileus  white,  firm,  solid,  cracked  in  age,  sometimes  tinged  with 
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red  or  yellow  or  both  in  spots,  turning  up  in  age,  seldom  depressed  ; 
liimellaa  very  white,  almost  free,  not  forked  or  dimidiate,  becoming 
brown  when  bruised  or  dry;  stem  solid,  white,  even,  smooth;  flesh  at 
first  white,  then  brownish." — Frost. 

"  Pileus  3-5  inches  (7.5-12.5  centimeters)  broad,  fleshy,  compact,  con- 
vex or  centrally  depressed,  whitish,  sometimes  tinged  with  red  or  yel- 
low, becoming  reddish-alutinaceous  or  dingy-ochraceous  with  age,  the 
margin  thin,  even,  incurved  when  young.  Gills  rather  broad,  sub- 
distant,  nearly  free,  some  of  them  forked,  a  few  dimidiate,  white,  beconn- 
ing  brown  with  age  or  where  bruised.  Stem  2-4  inches  (5-10  centi- 
meters) long,  §-1  inch  (16-24'"'")  thick,  short,  equal,  firm,  solid,  white, 
changing  color  like  the  pileus ;  spores  subglobose,  nearly  even,  .00035 
inch  (9//)  in  diameter. 

''Open  woods.    Sandlake  and  Brewerton.    August  and  September. 

"  The  late  Mr.  0,  C.  Frost  sent  me  specimens  and  manuscript  descrip- 
tions of  a  few  species  of  fungi  collected  by  him  in  Vermont.  lie  gave 
names  to  those  which  he  considered  new  species,  and  it  gives  me  pleas- 
ure to  adopt  his  names  whenever  it  is  rendered  possible  by  the  discovery 
of  the  species  within  our  limits.  The  plant  here  described  does  not 
fully  agree  with  his  manuscript  description,  which  I  have  quoted,  but  it 
approaches  so  near  an  agreement  that  there  can  not  be  much  doubt  of 
the  specific  identity  of  the  two  plants.  In  our  plant  the  pileus  is  some- 
times split  on  the  margin.  The  change  in  the  color  of  the  pileus  and 
stem  is  nearly  the  same,  but  the  lamellae  sometimes  becomes  darker 
than  either.  When  drying,  the  specimens  emit  a  strong  and  very  disa- 
greeable odor." — Peck.    Massachusetts,  Frost. 

II.     FURCATE. 

6.  " R.  OLIVASCENS,  Fr.  Ilym.  Eur.,  p.  441 ;  Sacc.  Sy  11.,  p.  456.  Pileus 
everywhere  fleshy,  expanded,  umbilicate,  olivaceous^  the  disk  becoming 
yellow^  margin  even.  Stem  firm,  even,  pure  white.  Gills  attenuated 
behind,  cfrowded,  almost  equal,  white^  becoming  yellotvish.  In  frondose 
groves.  This  noble  species  should  from  its  habit  be  placed  among 
the  Furcatw,  but  the  gills  are  more  rarely  forked  and  their  form  ap- 
proaches that  of  the  Fragiles.  In  several  respects  it  agrees  with  the 
Compactce.^ — Fr. 

Spores  ochraceous.    8-10  by  0-8;w.    Sacc.  Syll.    New  York,  in  wootls. 

7.  <*E.  FURCATA,  (Pers.)  Fr.  Hym.  Eur.,  p.  441;  Stev.,  B.  F.,  p.  116; 
Sacc.  Syll.,  p.  456.  Pileus  about  3  inches  (7.5  centimeters)  broad,  some- 
times teruginous-greenish,  sometimes  nmber-greenish,  fleshy,  compact, 
gibbous,  then  piano-depressed  or  infundibuliform,  even^  smooth,  but 
often  sprinkled  tcith  slightly  silky  luster,  pellicle  here  and  there  separable, 
margin  thin,  at  first  inflexed,  then  spreading,  always  even;  flesh  firm, 
somewhat  cheesy,  white.  Stem  2  inches  (5  centimeters)  or  a  little  more 
long,  solid,  firm,  equal  or  attenuated  downwards,  even,  white.  Gills 
ddnatedecurreni^  rather  thick,  somewhat  distant  but  broad,  attenuated 
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at  both  ends,  frequently  Ibrked,  shiniug  white.  Spores  globoBO,  echinu- 
late,  6-7 /i.  C.  B.  P.  Name, /ttrca,  »  tbrk.  With  forked  gillH.  (Fr. 
MOnogr.  ii.  p.  187;  Berk.  Out.  p.  210;  C.  llbk.  u.  (WO;  S.  Mycol.  8cot, 
U.58G;  Ag.  Pera.  Krombh.  t.  02.  f.  I,  2,  t,  60.  f.  18-22;  Bull.  t.  26; 
S;iliaeff.  t.  94;  f.  I.  Barla  t.  16,  f.  1-9;  Harz.  t.  54,  t.  63,  f  5 ;  Paul.  t. 
74.  f.  1;  Buxb.  O.  v.  t.  47,  f.  2.'^)— Steveuson. 

Taste,  bitterish  saline.  This  species  has  been  considered  poisonous, 
bat  later  researches  indicate  that  it  is  probably  harmless.  North  Car- 
olina and  Pennsylvania  common  in  grassy  woods,  Schweinitz ;  North 
Carolina,  Curtis;  Massachusetts,  Frost;  Minnesota, common  in  wooils, 
September,  Johnson;  Wisconsin,  Bundy;  New  Jersey,  Ellis;  Ohio, 
common,  Morgan. 

8.  ''  R.  SANGUINEA,  (Bull.)  Fr.  Hym.  Eur.,  p.  442;  Stev.,  B.  F.,  p.  116; 
Cooke,  III.,  1019;  Sacc.  Syll.,  p,  457.  Pileus  2-3  inches  (5-7.5  centi- 
meters) broad,  blood  red  or  becoming  pale  round  the  eren,  spreading, 
acute  margin^  fleshy,  firm,  at  first  convex  obtuse,  then  depressed  and  in- 
t'audibuliform  and  commonly  globose  in  the  center,  polished,  even, 
moist  in  damp  weather;  flesh  firm,  cheesy,  white.  Stem  stout,  spougy- 
.stufTed,  at  first  contracted  at  the  apex,  then  equal  slightly  striate, 
white  or  reddish.  Gills  at  first  aduate,  then  truly  decurrent,  very 
crowded,  very  narrow,  connected  by  veins,  fragile,  somewhat  forked, 
shiniug  white.  Taste,  acrid,  peppery.  Often  confounded  with  R.  rubra, 
which  is  of  the  same  color,  but  entirely  different  from  it  in  the  firm, 
solid  flesh,  in  the  gills  being  adnate,  then  deeply  decurrent,  and  acumi- 
nate in  front.  In  woods,  chiefly  fir.  Uncommon.  August,  September. 
Poisonous.  Name,  sanguis,  blood.  Blood  colored."  (Fr.  Monogr.,  ii,  p. 
188;  Berk.  Out.,  p.  210;  C.  Hbk.  n.  617;  S.  Mycol.  Scot.  n.  587;  Ag. 
Bull.,  t.  42.) 

Minnesota,  in  woods,  July,  Johnson ;  Wisconsin,  Bundy;  Californist, 
llarkness  &  Moore;  Nova  Scotia,  in  pine  woods,  September,  Somers. 

9.  "  Ii.  ROSACEA,  Fr.  Hym.  Eur.,  p.  442 ;  Stev.,  B.  F.,  p.  117 ;  Cooke, 
111.,  1020;  Sacc.  Syll.,  p.  457.  Pileus  2-4  inches  (5-10  centimeters) 
broad,  somewhat  flesh-colored,  varying  in  intensity,  becoming  whitish 
when  the  pellicle  disappears,  often  variegated  with  darker  spots  when  dry, 
compactly  fleshy,  at  first  convex,  then  expanded,  obtuse,  commonly  un- 
equal, repand,  evenly  incised,  covered  with  a  pellicle  which  is  viscid  and 
separable  in  wet  weather,  margin  acute,  even ;  flesh  firm,  cheesy,  white. 
Stem  about  2  inches  (5  centimeters)  long,  solid,  firm,  at  length  spongy 
internally,  even,  smooth,  occasionally  ventricose,  white  or  reddish. 
Gills  in  every  stage  of  growth  adnate,  thin,  crowded,  fragile,  forked  be- 
land,  with  dimidiate  ones  intermixed,  always  persistently  white.  Spores 
papillose,  7 pi  (W.  G.  S.).  Name,  rosa,  a  rose;  rose-colored.  (Fr. 
Monogr.  ii,  p.  188;  Berk.  Out.,  p.  210;  C.  Ilbk.,  u.  618;  S.  Mycol.  Scot., 

11.588;  Ag.  Bull.,  t.  509,  f.  z.'')- Stevenson. 
Taste  slowly  acrid.    Allied  to  E.  sanguinea,  but  irregular,  often  ec- 

ceutiic,  with  the  pileus  somewhat  repand,  scarcely  depressed,  and  the 
25602— No.  2 2 
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gills  less  crowded,  broader,  less  divided,  scarcely  connected.    In  mixed 
•woods.    Frequent.    September,  October. 

Minnesota,  Jn]y,  Johnson ;  Eliode  Island,  Bennett. 

10.  "  R.  SARDONIA,  Fr.  Hym.  Bur.,  p.  442 ;  Stev.,  B.  F.,  p,  117 ;  Sacc. 
Syll.,  p.  458.  Pileus  2-3  inches  (5-7.5  centimeters)  broad,  reddish,  et<;., 
fleshy,  compact,  convex,  then  plane,  r^-rely  depressed,  but  here  and 
there  repand,  with  an  adnate  pellicle,  which  is  viscid  in  wet  weather, 
and  soon  changes  color,  and  then  often  spotted,  margin  even.  Stem  1  i-2 
inches  (4-5  centimeters)  long,  almost  1  inch  (2.5  centimeters)  thick, 
solid,  firm,  but  at  length  spongy  within,  even,  white,  or  reddish.  Gills 
adnate,  crowded^  broad,  somewhat  forked,  white^  exuding  watery  drops 
in  wet  weather,  whence  arise  yellowUfh  spots  when  dry.  Bobust,  Arm. 
The  color  is  very  changeable,  sometimes  reddish,  sometimes  pallid  with 
yellow  spots,  sometimes  dingy  yellow,  opaque.  Flesh  same  as  in  R. 
roaaceaj  etc.  Intermediate  between  R.  rosacea  and  R,  expallenSj  but 
distinct  from  both  in  color,  becoming  yellow. 

"  In  woods,  chiefly  fir.     Uncommon.    September. 

"Name — from  its  acrid  taste — Herba  sardonia  (probably  Ranuncuhis 
sceleratus),  screwing  the  mouth  with  its  bitterness.  (Fr.  Monogr.  i.  ip. 
189;  Berk.  Out.  p.  211;  C.  Hbk.  n.619;  S.  My  col.  Scot,  n.  589 ;  Ag. 
Krombh.  t.  68,  f.  1-4;  SchaeflF.  t.  16,  f.  5,  6.")     Stevenson. 

Spores,  8-10  by  8//.  Sacc.  Syll.  Minnesota,  July,  Johnson;  Wis- 
consin, Bundy. 

11.  "  R.  DEPALLBNS,  (Pcrs.)  Fr.  Hym.  Eur.,  p.  442;  Stev.,  B.  F.,  p.  117; 
Gooke,  111.,  1021 ;  Sacc.  Syll.,  p.  458.  Pileus  pallid  reddish  or  inclining 
to  fuscous,  etc.,  fleshy,. firm,  convex,  then  plane,  more  rarely  depressed, 
but  commonly  irregularly  shaped  and  undulated,  even,  the  thin  adnate 
pellicle  presently  changing  color,  especially  at  the  disk,  the  spreading 
margin  even,  but  slightly  striate  when  old ;  flesh  white.  Stem  about 
IJ  inches  (4  centimeters)  long,  solid,  firm,  commonly  attenuated  down- 
wards, whitCj  becoming  cinereous  when  old.  Gills  adncxed,  broad,  crowded, 
distinct,  but  commonly  forked  at  the  base,  often  with  shorter  ones  inter- 
mixed. Inodorous,  taste  mild.  The  color  of  the  pileus  is  at  first  pallid 
reddish,  or  inclining  to  fuscous,  then  whitish  or  yellowish,  opaque  in 
every  stage  of  growth.    It  approaches  nearest  to  the  Het^rophyllce, 

In  beech  woods,  i)astures,  etc.    Uncommon.    August-September. 

ISame — de^  and  palleo,  to  be  pale.  Becoming  pale.  (Fr.  Monogr.  ii. 
p.  189;  Berk.  Out.  p.  211;  G.  Hbk.  n.  620;  S.  Mycol.  Scot.  n.  590; 
Krombh.  t.  66,  f.  12,  13.")    Stevenson. 

Edible.  North  Garolina  and  Pennsylvania,  in  pine  woods,  Schweinitz; 
North  Garolina,  in  pine  woods,  Gurtis ;  Minnesota,  in  thin  woods,  July 
Johnson ;  Wisconsin,  Bundy ;  Nova  Scotia,  under  spruce,  Somers. 

{To  be  continued.) 
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HEW  WESTEBH  FWOI. 

By  J.  B.  Ellis  and  B.  T.  Galloway. 

Phoma  thermopsidis,  n.  «.  Ou  dead  stems  of  ThermoptdH  rluytn* 
fnfolia.  Helena,  Mont.  Summer  of  1888,  P.  D.  Kelsey,  Com.  F.  W. 
Andersou,  No.  413.  Peritbecia  gregarious,  subcuticular  raising  and 
niptnriDg  the  epidermis,  but  bardly  erumpeut,  subbemispberic  with 
papilliform  ostiolum.  Sporules  obloug-byaliue  2-uucleate,  not  curved, 
13-20  by  5-6/1. 

Phleospoba  oxyteopidis,  ti.  8.  On  Oxytropin  Laviberti.  Great 
Falls,  Montana,  June,  1888.  F.  W.  Anderson,  No.  258.  Peritbecia 
amphigenous,  innate-erumpeut,  about  200/(  in  diameter,  scattered, 
black.  Sporales  cylindrical  or  ovoid,  40-00  by  3^-4^//.,  byaliue,  straight, 
obtuse,  nucleate,  issuing  in  a  whitish  mass. 

Pestalozziella  Andersoni,  n.  s.  On  living  leaves  of  Asckpias  or 
Apocynum.  Sand  Coulee,  Mont.  September,  1888.  P.  W.  Anderson, 
No.  289,  Acervuli  ampbigenous,  thickly  scattered  over  the  leaf,  black, 
enirapent,  discoid,  150-200//  in  diameter.  Sporules  ovate-elliptical, 
subacute,  hyaline,  continuous,  15-22  by  7-10/i,  with  an  irregularly 
bninched  hyaline,  3-4-parted  crest  of  spreading  bristles  or  hairs  12-15/i 
loug,  much  as  in  Pestalozziella  subsessiliSj  S.  &  E.  Tbe  basidia  also  are 
obscure  or  wanting,  as  in  that  species.  The  affected  leaves  turn  yellow 
aud  then  brown. 

DicoccuM  LATHYBMTJM,  n.  8,  On  living  leaves  of  Lathyrus  ochro- 
leucusy  Highwood  Canon,  in  the  Higbwood  Mountains,  Montana,  Leg- . 
R.  S.  Williamson,  Com.  F.  W.  Anderson,  No.  301.  Conidia  oblong, 
l-septate,  clightly  constricted,  straight,  olivaceous,  granular,  20-22  by 
T-8/i,  forming  small,  subconfluent,  chestnut  colored,  velutinous  patches 
ou  the  under  side  of  the  leaves  (2-.i*»»"  in  extent),  limited  by  the  veinlets, 
uot  ou  any  definite  spot,  but  causing  the  leaf  to  turn  slightly  yellowish 
above.  There  is  no  appreciable  mycelium,  at  least  on  the  surface  of 
the  leaf. 

Peziza  yogoensis,  n.  «.  On  dead  leaves  of  Carex.  Yogo,  in  the 
Beit  Mountains,  Montana,  July,  Leg.  18S8,  R.  8.  Williamson,  Com.  F.  W. 
Andersou,  No.  317.  Erumpent  of  fibrous  texture,  200/i  in  diameter, 
margin  fimbriate  and  incurved.  Substance  of  the  peritbecia  olivaceous. 
Disk  pale,  asci  oblong,  55-60  by  15-18/i,  sessile,  paraphyses  stout, 
about  equal  to  the  asci ;  not  abundant.  Sporidia  oblique  or  biseriate, 
oblong,  2nucleate,  hyaline,  rounded  at  the  ends  and  a  little  narrower 
at  one  end,  not  curved,  13-15  by  4-5//. 

On  the  same  leaves  is  a  Sphcerella^  with  gregarious  peritbecia,  oblong, 
inequilateral,  35  by  12/i,  sessile  asci,  and  crowded  biseriate,  oblong 
12-15  \}y  3i-A/dj  sporidia.     Very  near  8.  Wichuriana,  Sclira?t. 

EpicoccUM  RUBBIPES,  ».  8.  Ou  dead  herbaceous  stems,  Montana. 
Anderson,  No.  290.    Sporodochia  gregarious,  hemispheric,  black,  J-J'""* 
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in  diameter,  covered  above  with  a  layer  of  obovate,  subolivaceous, 
foughish,  substipitate  conidia,  7-15/1  iu  diameter^  substance  of  the  inner 
and  lower  part  of  the  sporodochia  rose-red. 

The  general  appearance  is  that  of  some  erumpent  SphcBria. 

SpHuKRELLA  AQUiLEGi^,  n.  8.  On  Aquilegia  Jonesii,  Yogo,  in  the 
Belt  Mountains,  Helena,  Montana.  July,  18S8,  Leg.  B.  S.  Williamson, 
Com.  P.  W.  Anderson,  Ko.  299. 

Perithecia  scattered  on  the  leaves  and  petioles,  erumpent,  rather 
acutely  hemispherical,  black,  lOO-120/i.  in  diameter,  pierced  above,  and 
more  or  less  distinctly  fringed  at  base  with  brown  creeping  threads, 
texture  coarsely  cellular.  Asci  obovate-oblong,  sessile,  50-60  by  22- 
25/^,  inequilateral,  without  paraphyses.  Sporidia  crowded-biseriate, 
subclavateoblong,  hyaline,  straight,  obtuse,  blightly  constricted,  20- 
22  by  9-11/1,  each  cell  1-3-nucleate.  DlflPers  from  &  pachyctscay  Ros- 
trop,  which  is  also  found  in  Montana  on  Phlox  ccespitosa^  principally  in 
its  broader  sporidia.  Perhaps  this  might  be  C4)nsidered  a  form  of  that 
species. 

Pleospoba  laxa,  n.  s.  On  dead  leaves  and  culms  of  some  grasses. 
Montana,  Anderson,  ^o.  348.  Perithecia  scattered,  subglobose,  black 
150-170/i.  in  diameter,  their  bases  projecting  on  one  side  of  the  lamina 
of  the  leaf  and  their  apices  on  the  other.  Asci  few  (C-3),  in  a  perithe- 
cium,  inilatedoblong,  broadly  rounded  above,  and  contracted  at  the 
base  into  a  short  stipe,  150-200  by  35-55/^.  Paraphyses  obscure.  Spo- 
ridia 8,  in  an  ascus,  obovate,  oblong,  G-8septate,  coarsely  muriforni, 
deeply  constricted  near  the  middle,  so  as  easily  to  break  in  two  at  the 
constriction,  straw-yellow,  35-45  by  15-20;<  (mostly  15/^  wide).  This 
seems  to  differ  from  any  of  the  other  described  species  on  grasses  or 
Varices  in  its  strongly  constricted  spores.  This  character  is  very  dis- 
tinct through  all  stages  of  growth. 

The  constriction  is  generally  at  the  third  septum  from  the  upper  end 
of  the  spore,  the  part  above  this  constriction  being  broader  and  shorter 
(often  nearly  globose)  than  the  part  below  it.  This  comes  near  P.  Is- 
landica,  Johaus,  but  differs  in  its  more  obtuse  and  deeply  constricted 
sporidia. 

Leptosph^eia  SPOEOBOLi,  w.  8.  On  dead  culms  of  Sporobolus  de 
pauperaius^  JSand  Coulee,  Cascade  County,  Mont.,  August,  1887.  P.  W. 
Anderson,  No.  233. 

Perithecia  scattered,  erumpent  superficial  subhemispherical,  nearly 
smooth,  black,  ^J"'""  in  diameter,  with  a  short,  thick,  nipple-like  os- 
tiolum.  Asci  clavate-cylindrical  75-80  by  16-18/^,  with  abundant  para- 
physes. Sporidia  crowded-biseriate,  overlapping  each  other,  oblong- 
fusoid,  ends  subobtuse,  straight,  6-septate,  and  not  at  all  or  finally 
slightly  constricted  at  the  septa,  about  22  by  7//,  straight  Or  nearly  so. 
Difiers  from  L.  cuhnifraga,  to  which  it  is  closely  allied  in  its  shorter  and 
quite  constantly  only  6  septate  sporidia,  and  from  L.  culmicola  in  its 
superficial  growth. 
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DiDYMOSPH^KRiA  EFRYASCA,  n.  *.  On  dead  loaves  of  Pimts  Mnr- 
rayana.  Summit  of  Mt.  Helena,  Lewis  aud  Clarke  County,  Mont. 
September,  1887.  F.  W.  Anderson,  No.  403.  Peritliecia  scattered,  Hub- 
enimpent,  minute  8O-IOO/1,  perforated  above.  Asci  ineciuilaterally 
ovate,  sessile,  35-40  by  12-15ju.  Paraphyses!  Sporidia  bi  triseriate 
ovate-oblong,  l-septate,  constricted,  rounded  at  the  ends,  brown,  12-15 
by  3J-5/i.  The  perithecia  are  only  partially  erumpent,  remaining  partly 
covered  by  the  epidermis. 

PucciNiA  MXJTABiLis,  n.  8.  II  and  III.  On  AUiim  mutabile,  Sand 
Coulee,  Mont.,  June,  1888.  Anderson,  No.  44G.  Sori  suborbicular  or 
elliptical,  small,  J""  in  diameter,  covered  at  first  by  the  epidermis, 
soon  exposed  and  chestnut-brown,  sometimes  more  or  less  continent. 
Uredospores,  pale,  faintly  aculeolate,  globose  or  elliptical  18-22  by  15//. 
Teleutdspores,  ovate  or  elliptical  obtuse  aud  rounded,  aud  moderately 
thickened  above,  distinctly  constricted,  narrowed  below  (in  the  ovate 
form)  into  the  rather  stout  hyaline  pedicel,  which  is  a  little  shorter  than 
or  about  as  long  as  the  spore.  This  dillers  from  P.  alli<»rumj  Cda.,  P. 
porrU  (Sow.)  Winter,  and  P.  scill^j  Linhart,  in  its  shorter,  obtuse  spores. 

Spobidesmittm  macbospoboibes,  n.  8,  On  stems  of  Artemi8ia  tri- 
dentata.  Glendaie,  Mont.,  October,  1888.  F.  W.  Anderson,  No.  391. 
Forming  orbicular  or  subelongated  disks  1-3"^"*  in  diameter,  at  first 
covered  by  the  white  tomentose  coating  of  the  stem,  then  bare  and  black, 
appearing  as  a  slightly  elevated  disk  pr  flattened  tubercle,  the  lower 
stratum  of  which  is  composed  of  the  closely  compacted  hyphae  changed 
iuto  a  subgrnmous  mass  and  giving  rise  to  a  superficial  layer  of  conidia 
which  are  at  first  oval  or  subglobose  and  subhyaline,  but  soon  become 
(lark  and  I-septate  or  oftener  sarcinuliform,  i.  «.,  subglobose  8-12/4  in 
diameter,  and  divided  into  4  cells  by  two  septa  at  right  angles  to  each 
other.  These  4-celled  conidia  soon  increase  in  size  by  the  formation  of 
.additional  cells  till  they  finally  simulate  more  or  less  perfectly  the  form 
of  the  conidia  of  Macro8poriumy  clavate  or  obovate  with  3-4  transverse 
septa  and  one  or  more  longitudinal  septa  forming  an  olive  brown  con- 
idium  30-40  by  18-20//,  without  any  distinct  pedicel.  Var.  gummosum^ 
on  twigs  of  Betula  alni/olia  (Anderson,  294),  is  preceded  by  a  gummy 
exudation  in  the  form  of  a  small  transparent  globule  and  has  the 
conidia  more  irregular  in  shax>e. 

Septospobium  heteeospoetjm,  n.  8.  On  living  leaves  of  Viti8 
Califomicaj  near  Orange,  Cal.  Prof.  F.  L.  Scribner,  October,  1887. 
Spots  scattered  and  more  or  less  confluent,  indefinitely  limited,  rusty 
brown  above,  J  to  1  centimeter  in  diameter,  smoky  black  below  or  ap. 
peanng  gray  on  account  of  the  tomentum  of  the  leaf. 

flyphfe  hypophyllous,  issuing  in  fascicles  from  the  stomata  of  the  leaf 
and  bearing  at  their  apices  the  very  variable  conidia,  which  are  at  fir^t 
oblong-cylindrical,  2-3  septate,  20-40  by  5-7 /i,  like  the  conidia  of  a  Cer- 
cospora.  These  conidia  soon  become  constricted  at  the  septa  and  each 
ot  the  three  or  four  cells  become  uniseptate.    The  three  primary  sept'- 
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gradually  become  deeper  until  the  couidia  finally  separate  into  three  or 
four  separate  uniseptate  segments  of  a  short  elliptical  or  nearly  spheri- 
cal shape,  about  12//  in  diameter,  Tvith  the  epispore  distinctly  roup^h- 
ened.  We  have  compared  this  with  specimens  of  Septosporiwii  FucJcelii^ 
Thtim.,  as  represented  in  de  Thiimen's  Mycotheca  Universalis,  671,  and 
with  specimens  collected  in  Algeria  by  Professor  Viala-  The  California 
specimens  differ  in  their  much  shorter  hyphie  and  very  different  conidia, 
which  are  much  constricted  at  the  septa.    Plate  X,  Figs.  5  and  6. 


NEW  SPECIES  OF  HTPHOMTGETOUS  FUNGI. 

By  J.  B.  Ellis  and  Ben.iamin  M.  Everhart. 

OiDiUM  PiRiNUM,  n,  8,  On  leaves  of  Pirus  coronaria,  Bacine,  Wis., 
June,  1888.  Dr.  J.  J.  Davis,  No.  31.  Spots  large,  occupying  a  large 
part  of  the  leaf,  light  brown,  with  definite,  rather  irregular  outline, 
finally  spreading  over  and  killing  the  entire  leaf.  Conidia  subglobose, 
with  the  surface  slightly  uneven,  hyaline  12-16/^  in  diameter,  closel^^ 
concatenatiB  in  series  of  3-4,  the  lower  one  supported  on  a  slender  basi- 
dium  10-12//  long.  A  portion  of  this  basidium  remains  attached  to  the 
lower  conidium  as  a  short  pedicel.  The  prostrate  sterile  hyphae  are 
either  wantijig  or  at  le.ist  not  qonspicuous,  the  abundant  pulverulent, 
light-cinereous  conidia,  which  are  mostly  on  the  upper  surface  of  the 
leaf,  being  the  moat  conspicuous  feature. 

OvuLABiA  COMPACTA,  71.  8,  On  living  leaves  of  Macrorhyncus  troxi- 
moides.  Wet  mountain  valley,  Colorado,  July,  1888.  Demetrio,  182. 
Spots  amphigenous,  subelliptical,  I*'*"  in  diameter,  light  brown  or  buff. 
HyphjB  simple,  continuous,  15-25  by  4/i,  slightly  toothed  above  or  entire, 
forming  dense  tufts  and  bearing  at  their  tips  the  ovate  12-16  by  5-6/^ 
conidia. 

Langloisula.    a  new  genus  of  Mucedinece. 

HyphfB  prostrate,  much  branched  and  interwoven,  forming  a  loose, 
submembranaceous  layer,  and  bearing  the  large  solitary  conidia  at 
their  extremities.  Differs  from  Moiwsporium  in  the  absence  of  any 
erect  fertile  hyphie  and  from  Monilia  in  its  solitary  couidia. 

Langloisula  spinosa,  n.  «.  Growing  around  the  base  of  the  culms 
of  Andropogon  muricatum  (in  gardens).  St.  Martinville,  La.,  Jan- 
uary, 1889.     Langlois,  1641. 

Forms  a  thin,  light  yellow  layer  like  a  Cortieium,  finally  becoming  of 
a  deeper  color  (tawny-yellow)  and  subpulverulent,  breaking  up  into 
frustules  like  Cortidum  scntellare  B.  &  C,  and  falling  off.  The  fungus 
is  made  up  of  prostrate  yellow  hyphsB  2-3/^  in  diameter,  repeatedly 
dichotomously  branched  j  the  ultimate  branches  short,  subulate  or  spin - 
iform,  bearing  the  globose  or  oval  yellow  conidia  12-14  ;<  in  diameter  in 
a  loose  layer  pjirtially  covering  the  subjacent  liyphie.    The  ultimate 
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branching  of  the  threads  rcmindA  ono  of  the  sporopbores  of  some  of  tlio 
Perono9porea\  The  fireneral  appearance  is  exactly  that  of  a  tbin  yellow 
Corticium  like  N.  A.  F.  657  (^'  Oonytrichum  fulvum ''),  which  we  now 
think  is  only  an  imperfectly  developed  state  of  Corticium  cervicolaTj  B. 
&  C.9  being  in  fact  only  the  lower  sterile  stratum. of  that  8i>ecies.  The 
conidia  in  the  Lonisiana  fungas  resemble  those  of  a  Monilia  in  having  a 
short  appendage  resembling  the  connecting  cell  between  the  spores  in 
that  genos,  bot  we  can  not  make  oat  that  the  conidia  are  concatenate, 
the  short  appendage  being  rather  of  the  nature  of  a  pedicel.  Plate  X, 
Figs.  1  and  2. 

liAMULARiA  BBUNELL^,  n.  8.  On  living  leaves  of  Brunella  vulgaris. 
liacine.  Wis.,  August,  1888.  Dr.  J.  J.  Davis,  No.  9.  Spots  large, 
dark  brown,  more  or  less  distinctly  concentrically  zoned  above,  rather 
indefinitely  limited,  more  or  less  confluent  so  as  often  to  cover  nearly 
the  entire  leaf.  Hyphse  hypophyllous,  short,  10-15  by  2^/4,  hyaline, 
mostly  toothed  above,  forming  minute  white  scattered  tufts,  scarcely 
visible.    Conidia  oblongcylindricaU  continuous,  10-15  by  li-Spi. 

Kamulabia  sebotina,  n.  s.  On  leaves  of  Solidaqo  serotina.  Lake 
County,  III.,  July,  1888.  Dr.  J.  J.  Davis,  No.  39.  Spots  amphigenous, 
1-5""  (mostly  2-3™"),  pale  yellow-brown,  with  a  narrow,  definite,  darker 
margin ;  sometimes  confluent  (1^"  or  more),  of  somewhat  irregular  shape, 
but  the  smaller  ones  snborbicular.  Hyphse  amphigenojus,  fasciculate 
subuodnlose,  and  toothed  above,  continuous  or  faintly  l-2-8eptate, 
hyaline,  25-^  by  3//.  Conidia  oblong-cylindrical,  hyaline,  1-septate, 
15-28  by  .3//,  subcou catenate.  On  account  of  the  definite  spots  and 
quite  constantly  l-septate  conidia  this  is  different,  from  R.  virgaurea^ 
Thiim.,  which  pertains  to  Cercosporaj  often  having  the  conidia  50-75/i 
long. 

Ramulabia  vibubni,  n.  s.  On  living  leaves  of  Viburnum  lentago. 
Bacine,  Wis.,  June,  1888.  Dr.  J.  J.  Davis,  No.  27.  Spots  amphige- 
nous, rusty  brown  (greenish -brown  at  first)  4-5/i  in  diameter,  suborbic- 
nlar,  with  a  darker  margin.  Hyphae  amphigenous  12-20  by  2^-3//, 
hyaline,  tufts  erect,  simple.  Conidia  fusoid  cylindrical,  slightly  curved, 
1-3  septate,  20-40  by  1^-2//,  yello wish-hyaline.  Resembles  R.  andro- 
medcB^  E.  &  M.,  but  is  amphigenous,  and  the  conidia  are  longer  and 
have  a  greater  number  of  septa. 

CoNiosPOBiUM  OOBTICALE,  n.  8.  In  bark  of  maple  logs,  London, 
Canada.  Prof.  J.  Dearness,  No.  2.  Forms  a  brownish- black  dusty 
stratum  between  the  lamina  of  the  bark.  Conidia  globose  3-4/4  in 
diameter  or  elliptical  or  ovate-elliptical  4^  by  3-4/^.  The  globose 
conidia  comparatively  few.  This  must  come  near  C.  aterrimum^  Cda., 
but  we  think  it  different,  though  we  have  no  specimen  of  that  species. 

PusiCLADiTJM  BBEVIPUS,  ».  s.  On  leaves  of  ARtragalus  hypoghttis. 
Musie  Pass,  Sangre  de  Christo  Range,  Colorado,  July,  1888.  Demetrio, 
199.  Hypophyllous,  forming  small,  scattered  or  subconfluent  mouse- 
colored  or  smoky  olivaceous  patches  scattered  over  the  lower  face  of 
the  leaf.    Hyphie,  consisting  of  collections  of  subovate,  brownish  cells 
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8-12  by  5-7//,  from  the  tops  of  which  arise  the  elliptical  or  oblong  25-55 
by  S-llpi  couidia,  of  an  olivaceous  brown  color,  at  first  continnous, 
then  1-2  septate,  the  longer  ones  attenuated  below  into  a  stipe  like 
base.    Approaches  Cercospora, 

Clasterisporium  CiESPiTTJLOSUM,  n.  8.  On  rotten  maple  wood. 
Newfield,  N.  J.,  1879.  Conida fusoidcylindrical,  12-20 septate,  100-120 
by  12-15//,  subattenuated  above,  but  with  the  apex  distinctly  rounded,- 
abruptly  contracted  below,  with  a  short  stipe-like  base  attached  directly 
to  the  wood  without  any  perceptible  prostrate  threads.  The  conidia 
are  nearly  opaque,  straight  aiul  erect,  not  constricted  at  the  septa,  but 
some  of  them  are  contracted  near  the  middle.  They  grow  in  loose  fas- 
cicles, which  are  more  or  less  crowded,  forming  black  tomentose  patches 
or  subeffused.  iNearl^^  allied  to  C.  larratnm^  (J.  &  B.,  but  differs  in  it« 
straight  conidia  with  short  stipitate  base. 

IIeteeosporium  hybridum,  n.  s.  On  dead  stems  of  Cleome  inicg- 
rifolia.  Helena,  Mont.,  August,  1888.  Eev.  F.  D.  Kelsey,  No.  137. 
Subcuticular,  then  erumpent,  forming  grayish-olive  oblong,  velutinons 
patches  (2-3  by  1-2™*"),  or  by  confluence  1*""*  or  more.  Hypha?  erect, 
simple  or  sparingly  branched;  septate  100 /<  long  or  over,  and  5-7// 
thick.  Gonidin  elliptical  or  oblong-elliptical,  1-2  septate  (mostly  only 
1  septate),  minutely  hispid,  slightly  constricted  at  the  septum.  There 
are  also  regular  Macrosporium  conidia  (apparently  arising  from  the 
same  hypha?),  clavate-obovate,  pedicellate,  about  4  septate,  15-50  by 
10-15//,  the  longer  ones  muritorm.  From  its  ambiguous  character  this 
is  an  unsatisfactory  thing. 

Heterosporium  fungicolum,  n.  s.  On  old  Polyporm  picijyes.  Lin- 
coln, Nebr.  H.  J.  Webber.  Olivaceous.  Hyphjii  115-150  by  5-0//,  ab- 
ruptly bent  and  crooked  above,  bearing  laterally  .and  terminally  the 
oblong  elliptical  yellowish-brown  1-3-septate,  minutely  echiuulate,  12- 
25  by  7-1 2// conidia. 

Cercospora  symphoricarpi,  w.  s.  On  Symphoricarpus  vulgarU. 
Books  County,  Kans.  Mr.  E.  Bartholomew,,  227  B.  llypophyUous, 
on  small  (1-2"*"'),  deep  rust-colored  round  spots.  Hyphje  fascicu- 
late 30-40  by  3//,  continuous,  brownish,  denticulate  above.  Conidia 
clavate-oblong  20-30  by  3  // ;  1-3  septate. 

Cercospora  viridula,  n.  s.  On  leaves  of  Ipomea  purpurea.  (Con- 
volvulus.) Concordia,  Mo.,  .October,  1888.  Kev.  C.  H.  Demetrio,  214. 
Spots  suborbicular  (i-^*'"')?  rather  indefinitely'  margined,  dirty  brown 
above,  paler  and  greenish-brown  below.  Hypha?  epiphyllous,  25-35 
by  4//,  pale  brown,  continuous,  shouldered  above,  rising  in  small  fasci- 
cles from  a  scanty  tubercular  base,  thickly  scattered  on  the  spots,  but 
inconspicuous.  Conidia  subcylindrical  but  narrowed  above,  subhya- 
line,  6-8-septate,  70-80  by  4//.  Differs  from  C.  ipommw,  Winter,  in  its 
more  indefinite  and  larger  spots  and  shorter  conidia. 

Cercospora  duplicata,  n.  s.  On  large  (4-6*^"')  dark,  dirty  brown, 
irregular  shaped  spots  on  leaves  of  Tecoma  radicavs.  St.  Martinville, 
La.,  October,  18S8.    Langlois,  1549.     llyphte  epiphyllous,  very  short 
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(.^lO/i),  on  a  Hinall  (30-35//)  tubercular  base,  bearinprat  their  apiceH  the 
liuear-lauceolate,  subhyaliiie,  faintly  3-(>-8eptate  30-GO  by  2A-,Vcoiiidia. 
The  spots  are  at  first  of  a  reddish-purple  tint.  This  is  entirely  differ- 
ent from  C.  Hordida^  Sacc,  au  olivaceous  effused  species  which  was 
observed  on  the  under  side  of  the  same  lea%'es. 

Cercospora  doliohi,  n.  s.  On  leaves  of  Ihlielios  sinensU.  Stark. 
ville,  Mis8.,  September,  1888.  Prof.  S.  M.  Tracy.  Ampbigenons,  but 
more  abundant  below.  Hy  ph®  short  20-25  (exceptionailly  30-35)  by  4-5/i, 
olivaceous,  entire  or  si  ightly  toothed  above,  continuous  or  with  one  or 
two  obscure  septa,  forming  small  but  close  tufts  without  any  distinct 
tubercular  base,  the  tufts  scattered  over  almost  the  entire  surface  of 
the  leaf  both  on  the  reddish  spots  and  on  the  green  parts  of  the  leaf, 
but  unevenly  distributed,  so  as  to  present  a  clouded  or  mottled  appear- 
ance. Conidia  slender  obclavate,  hyaline,  3-5  or  more  septate,  50-100 
by  3^-4.  The  spots  are  much  like  those  of  Amerottporium  oeconomicum^ 
E.  &  T.  (J.  M.  IV.  p.  102),  only  not  white,  but  rusty-red,  or  at  most  only 
whitish. 

Cercospora  sii,  ».  #.  On  leaves  of  8ium  cic^itwfolium.  Kaeine, 
Wis.,  September,  1888.  Dr.  J.  J.  Davis,  Np.  62.  Mostly  hypophyllous, 
in  small  (2-3'""0  ^^^^  dense  patches,  but  finally  confluent,  so  as  often  to 
cover  nearly  the  entire  surface  of  the  leaf,  which  is  more  or  less  mottled 
and  stained  yellowish,  black  above.  Hyphae  loosely  fasciculate,  smoky, 
or  olivaceous-hyaline,  40-00  by  6/<,  strongly  shouldered  and  toothed 
above,  continuous  or  sparingly  septate.  Conidia  lateral  and  terminal, 
oblong-cylindrical,  mostly  l-septate,  very  slightly  curved,  granular, 
20-45  by  5-7/i  (mostly  30-40  by  6-7//). 

Cercospora  AiiERAXoiDES,  n.  a.  On  living  leaves  of  Eupatorium 
ageraUndes.  Newfield,  K.  J.,  July  to  September,  1886.  Hypophyllous. 
Tufts  effused,  forming  olivaceous,  velvety  patches  1-3*""'  in  diameter,  sub- 
angnlar  and  bounded  by  the  veinlets  of  the  leaf,  finally  confluent  and 
nearly  tobacco  brown.  Hyphfe  in  minute  tufts  of  5-8  together,  simple, 
septate,  brown,  subundulate  above  50-90  by  4//.  Conidia  cylindrical 
or  lanceolate,  40-75  by  3^-5//,  4-6  septate,  pale  olivaceous.  Closely 
allied  to  C.  clavatOj  Ger.  The  color  and  habit  are  much  the  same  but 
besides  the  different  host  plant,  this  has  the  hypha^  longer  and  in  tufts 
less  dense,  and  the  conidia,  though  of  the  same  general  character,  not  as 
variable  in  length  and  mostly  narrower.  On  the  same  leaves  are 
light  colored  subangular  spots,  also  limited  by  the  veinlets  of  the  leaf, 
bnt  they  do  not  produce  the  Cercospora.  In  a  var.  of  this  (?)  on  U, 
aVrnm^  the  light  colored  spots  are  wanting,  the  hyphfo  mostly  shorter 
(40/i.)  and  the  conidia  rather  longer  (70-80/i)  and  narrower  (3//). 

Cercospora  perpoliata,  n.  «.  On  living  leaves  of  Evpatorium 
perfoliatum.  Bacine,  Wis.,  September,  l.'^88.  Dr.  J.  J.  Davis,  No. 
64*  Hypophyllous.  Hyphae  decumbent,  with  their  free  ends  ascend- 
ing, 30^0  by  4-5|/,  nucleate,  continuous,  brownish,  subentire  and 
obtuse  above,  effused  in  suborbicular  brown  patches,  not  definitely  lim- 
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ited  and  finally  more  or  less  confluent.  Theleafismarketl  above  with 
yellowish  blotches,  which  finally  become  dark  brown.  Conidia  oblang, 
pale  tobacco-brown,  nucleate  becoming  1-septate,  20-35  by  5-6//.  The- 
mode  of  growth  is  like  that  of  C,  clavatay  Ger.  Both  this  and  C.  ager 
atoideSj  E,  &  E.,  differ  from  (7.  enpatorU,  Pk.,  which  is  on  definite  sx)ots. 

Oercospora  siDiECOLA,  n.  s.  On  living  leaves  of  Sida  spinosa 
St.  Martinville,  La.,  December,  1888*  Rev.  A,  B.  Langlois,  Xo.  1555. 
Forming  smoky  black  indefinitely  effused  velutinous  patches  on  the 
under  side  of  the  leaf,  the  upper  gide  remaining  green  or  only  slightly 
discolored.  Hyphee  scarcely  tufted,  simple,  multiseptate,  reddish- 
brown  (under  the  microscope),  repeatedly  shouldered  above,  slender, 
150-225  by  about  4//.  Conidia  elender,  obclavate,  hyaline,  granular 
and  nucleate,  becoming  faintly  5-7-septate,  70-100  by  4-5//. 

Oercospora  fusco-virens,  Sacc.  Prof.  8.  M.  Tracy  finds  this  at 
Madison,  Miss.,  on  Passiflora  incarnata  with  hyphce  40-50  by  4-5//. 
Conidia  80-1 20  by  3-4/i.  Are  th6  measurements  in  Sylloge  transposed  f 
It  would  appear  so  from  these  specimens,  which  agree  otherwise  with 
Saccardo's  description. 

Sporidesmium  insulare,  n.  s.  On  bark  of  living  oak.  Flatbnsh, 
L.  I.,  N.  Y.,  December,  1888.  Eev.  J.  L.  Zabriskie,  52.  Forming  small, 
black,  scattered  patches,  about  as  large  as  a  pin-head,  or  more  or  less 
confluent,  bursting  through  the  sterile,  granular  thallus  of  some  lichen. 
Conidia  arising  from  slender,  subhyaline  inconspicuous  creeping  threails, 
at  first  globose,  and  as  in  8.  sarcinulay  B.  &  C,  marked  by  two  septa 
at  right  angles,  soon  enlarged  by  the  addition  of  a  margin  of  peripheric 
cells  and  becoming  12-15/i  in  diameter;  when  growing  beyond  this 
size  they  usually  become  oblong  25-40  by  15-20//,  more  or  less  irregular 
in  shape.  The  component  cells  are  about  3/i  in  diameter.  We  have 
not  seen  8.  epicoccoides^  B.  &  C,  from  which  possibly  this  is  not  dis- 
tinct. The  conidia  under  the  microscope  remind  one  of  Cheirospora 
hotryospora,  Pr. 

Dendrodochium  nigrescens,  w.  s.  On  bark  of  Acer  negundo.  Sand 
Coulee,  Cascade  County,  Mont.,  November,  1888.  F.  W.  Anderson. 
Sporodochia  erumpent,  about  1'"'"  across,  flesh  color,  becoming  nearly 
black.  Basidia  dichotomously  or  subverticillately  branched,  mostly 
curved.    Conidia  oblong,  hyaline,  5-7  by  1 J-2//. 


liTEW  SPECIES  OF  FUNGL 

By  W.  A.  Kellerman  and  W.  T.  Swingle. 

Sacidium  ULMi-GALLiE,  n. «.  Spots  none;  pseudoperithecia  occupy- 
ing indefinite  blackened  portions  of  the  outside  of  the  gall,  rather  few, 
subgregarious,  indistinctly  limited,  black  or  dusky  black,  oval,  elliptical 
or  irregularly  linear,  J-2  by  J-i'"'",  at  fiist  irregularly  inflated,  then 
dei)ressed  and  corrugated,  very  early  splitting  nearly  the  whole  length 
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and  finally  exposing  nearly  the  whole  hymeneal  layer  by  the  free  edges 
approaching  the  sides  in  a  compact  roll;  formed  from  the  blackened 
and  slightly  changed  cuticle  of  the  host;  on  the  upi)er  surface  granu- 
late, below  irregularly  tubercnlate,  not  distinctly  cellular;  basidia 
hyaline,  clavate,  cylindrical  or  somewhat  irregular,  continuous  or  some- 
times apparently  sparingly  septate,  very  numerous,  densely  crowded,  l/>- 
25  by  2-4/i;  sporules  hyaline,  ovate,  clavate,  cylindrical  or  sometimes 
oblong  or  oval,  attached  by  the  smaller  end,  bluntly  rounded  at  both 
end«,  often  slightly  inequilateral,  7J-11  by  3-5;i,  mostly  8-10  by  3J- 
4i/i,  wall  very  thin,  smooth,  contents  minutely  many-guttulate,  especially 
at  the  ends.  On  galls  caused  by  some  si)ecies  of  Phytaptus  on  the 
upper  side  of  the  leaves  of  Vlmus  Americana,  Manhattan,  Eans.,  May 
and  Jane,  1889.  (No,  1493.)  The  basidia  of  this  species  are  formed  l)e- 
tween  the  epidermal  cells  and  the  cuticle  in  almost  exactly  the  same  way 
as  in  soma  species  of  Taphrina.  The  mycelium  is  formed,  chiefly  be- 
tween the  cells^  for  a  considerable  distance  from  the  perithecia.  It  is 
hyaline,  many  septate,  rather  coarse,  and  often  much  twisted  and  con- 
torted. This  species  differs  from  most  of  the  Sacidii  in  having,  appar- 
ently, no  true  perithecium.  However,  the  related  genus  Leptothyrum 
has  such  species. 

The  galls  which  it  attacks  are  not  those  caused  by  Phytoptwt  ulmL 
They  are  much  larger  and  differ  in  shape  from  the  galls  caused  by  that 
species.  They  are  *'nail  galls"  about  5-10  by  2-4"»»",  usually  acute  or 
subacute  at  the  top  and  abruptly  narrowed  and  nearly  closed  at  the  base 
The  sides  are  nsually  more  or  less  angled  or  ribbed;  often  several  galls 
i)ecome  attached  to  each  other  or  spring  from  a  common  base  without 
becoming  attached  above. 

OYLiNBBOspORnjM  TEiosTEi,  n.  8.    Spots  indefinite,  amphigenous 
but  more  prominent  above,  yellowish  green,  at  first  small  (^-2"^™  in 
diameter),  sometimes  at  length  becoming  confluent  and  from  2-5"'"'  in 
diameter.     Usually  sparse,  scattered  irregularly  all  over  the  leaf;  acer- 
vuli,  amphigenous,  but  often  larger  and  more  numerous  below,  sparse, 
at  first  subepidermal  then  erumpent,  about  150-300/4  in  diameter,  pale 
yellowish  white ;  hyphae  pallid,  abundant,  rather  irregularly  and  spar- 
ingly branched,  variable  in  diameter,  often  larger  above,  about  15-30 
by  3-5/i,  arising  from  a  dense  pseudo-parenchymatous  mass  of  hyphae 
which  at  first  issue  through  the  stomata  but  soon  force  themselves 
through  the  epidermis  all  around  finally  pushing  it  away ;  conidia  ter- 
minal on  the  hyphae  or  branches,  subpersistent,  abundant,  in  mass  of 
a  pale  cream  color,  when  seen  singly  subhyaline,  elongate-fusoid,  very 
strongly  and  regularly  curved  or  rarely  only  slightly  curved,  ends  rather 
obtuse  or  sometimes  acute,  the  free  end  being  the  most  acute,  3-7 
(mostly  4-6)  septate,  not  constricted  at  septa,  rather  regular  in  size, 
35-67  by  4-6;/,  mostly  45-57  by  4-5/i.    Very  rare  on  leaves  of  Trios- 
ieum  perfoliatum.    Manhattan,  Kans.,  August  24,  1887.    This  species 
8eems  to  be  extremely  rare,  a  few  specimens  were  seen  and  conidia 
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sketched  in  1886  but  noue  were  collected  in  any  quantity  till  tbe  follow- 
ing year.  It  is  more  abundant  on  the  lower  leaves  but  occurs  also  on 
the  upper  ones.  The  mycelium  is  very  abundant,  hyaline,  somewhat 
branched  and  sparingly  septate,  about  2^-3^/4  in  diameter.  The  coni- 
dia  are  often  curved  so  as  to  form  a  semicircle  and  sometimes  even 
still  more  curved;  sometimes  one  end  is  more  curved  than  the  other. 
Owing  to  this  fact  of  the  conidia,  and  especially  the  longer  ones,  being 
so  much  curved  they  are  in  reality  much  longer  than  is  shown  by  the 
measurements  given. 

Cebcospora  AQTJiLEGi^,n.  g.    Spots  distinct,  about  equally  promi- 
nent on  both  sides  of  the  leaflets,  purplish  brown,  paler  below,  rather 
numerous,  scattered  over  the  leaf  or  sometimes  confluent,  variable  in 
size,  about  tS-lS*"*"  long  and  1 J-5™™  wide,  usually  irregularly  linear  or 
oblong  but  sometimes  nearly  square  when  young,  angular,  often  acutely 
pointed,   limited   by  the  veinlets;  hypha^  sparsely  scattei:ed,  dusky, 
simple,  usually  several  septate,  not  at  ail  or  only  slightly  constricted  at 
septa,  tapering  scarcely  if  at  all  or  sometimes  even  slightly  larger  above, 
below  nearly  straight  but  towards  the  tip  usually  several  times  strongly 
geniculate  and  dentate,  occasionally  bent  nearly  at  right  angles,  rather 
long,  50-145  by  4-6J/i,  mostly  80-110  by  5-6;/,  often  growing  in  small 
tufts  which  are  composed  of  2-61oosely  divergiughyphas,  and  are  scarcely 
noticeable  except  in  section  ;  conidia  scarce,  hyaline,  more  or  less  curved, 
flagellate,  attached  by  the  larger  blunt  end,  the  free  end  being  very 
slender  and  acutely  pointed,  rather  indistinctly  multiseptate,  scarcely 
or  not  at  all  constricted  at  septa,  variable,  often  very  long,  140-310/i 
long,  4J-6;/  in  diameter  at  the  base,  and  lJ-3/><  in  diameter  at  the 
apex,  mostly  150-250/i  long,  oSji  in  diameter  below,  and  2-2J;/  in 
diameter  above.    On  radical  leaves  of  Aquilegia  Canadensis j  Manhat- 
tan, Kans.,  June  21,  1889.     (Xo.  1495.)    This  species  is  really  distin- 
guished from  any  published  species  occurring  on  Ranuncula^ew  by  its 
strongly  bent  hyphae  and  very  long  conidia.    The  mycelium  is  sparse, 
hyaline,  sparingly  branched,  sometimes  guttate,  2Spi  in  diameter.    The 
conidia  are  sometimes  rather  variable  in  diameter  towards  the  base,  one 
or  more  of  the  segments  being  more  slender  than  the  adjoining  ones. 

Ceroospora  gebanii.  n.  s.  Spots  visible  on  both  sides  of  the  leaf, 
brownish  or  dusky,  oval  or  oblong  or  sometimes  sublinear,  often  mar- 
ginal or  terminal  sometimes  limited  by  prominent  veins,  very  often 
surrounded  by  a  pale,  but  rather  clear  red  coloration  which  is  more 
prominent  on  the  upper  surface  of  the  leaf  and  often  involves  more  or 
less  of  the  whole  segment  of  the  leaf  especially  the  part  beyond  the 
spot  and  on  the  same  side  of  the  mid  vein,  'JS  by  lJ-4"'"»  mostly  3-7 
by  2-3"»"»;  tufts  amphigenous,  but  rather  more  abundant  above,  thickly 
and  evenly  scattered  over  the  whole  spot,  rather  small,  deep  seated, 
usually  arising  through  stomata,  composed  of  from  5-15  or  even  20-30 
hyphte,  which  are  densely  packed  below  the  surface,  but  considerably 
divergent  above;  hyplue  short  and  stout,  dusky  or  brownish,  25-50// 
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loug,  3-4/i  in  diameter  at  base  and  3-3^//  iu  diameter  at  aiH'x,  inontly 
about*  30-40/4  lougj  8imx)le,  sparingly  septate  at  base,  often  somewhat 
bent  at  the  tip  and  showing  several  closely  proximate  sears  where 
conidia  were  attached ;  conidia  abundant,  persistent,  hyaline,  straight 
or  slightly  curved,  cylindrical  or,  when  very  long,  clavate,  acute  at  both 
euds,  attached  by  the  larger  end  (!),  plainly  1-5,  mostly  3-4,  septate, 
not  constricted  at  septa,  quite  variable  in  size,  and  esi)ecially  in  width, 
3G-98>i  long,  l^Spi  in  diameter  at  base  and  1^-3^  in  diameter  at 
ai>ex,  mostly  4S-85/i  long,  2^-3pi  in  diameter  at  base  and  li-iijn  in 
diameter  at  ai>ex.  On  languishing  lower  leaves  of  Geranium  Carolinia- 
numj  St.  George,  Pottawatomie  County,  May  30,  1887  (No.  898).  The 
conidia  iu  this  species  are  remarkably  abundant  and  persistent,  and 
in  good  specimens  may  be  seen  attached  to  the  hyphse  in  such  great 
uumbers  as  to  form  a  thin  whitish  coating  over  the  Sjwt.  The  tufts  are 
quite  variable  in  size  and  appear  as  minute  black  dots  before  the  conidia 
are  fully  formed  or  after  they  have  fallen.  The  mycelium  is  rather 
sparse,  hyaline,  rather  regular  in  diameter  (2.J-3/i),  but  sparingly  if  at 
all  septate. 

Cercospora  GAUR-as,  n.  s.  Spots  amphigenous,  definite,  suboliva- 
ceous,  surrounded  by  an  indefinitely  reddish  coloration,  suborbicular, 
oval,  or  rounded  angular,  about  5-10"""  iu  diameter,  often  limiteil  by  a 
vein  on  one  side ;  tufts  mostly  epiphyllous  but  usually  amphigenous,  at 
first  small,  composed  of  few  hyphai,  but  becoming  large  (40-100//  in 
diameter),  composed  of  hyph®  which  are  closely  packed  or  slightly  di- 
vergent ;  hyphsB  short,  simple,  continuous,  subfuscous,  tapering  slightly 
from  the  base,  15-30  by  2^-4//,  mostly  lS-25  by3-4/i;  often  dentate 
above,  and  sometimes  bent  or  strongly  dentiite  below ;  conidia  of  the 
same  color  as  the  hypha?,  slightly  curved  or  straight,  linear  clavate,  the 
larger  attached  ends  subacute  truncate,  the  free  ends  somewhat  acute, 
when  young  nucleate,  when  mature  3-7  septate,  40-108  by  2-4/i,  mostly 
56-90  by  li-3/i.  On  leaves  of  Oaura  biennis,  Columbus,  Kans.,  July 
12, 1887  (No.  1491).  The  nuclei  in  the  young  conidia  appear  to  be  in 
pairs  on  either  side  of  the  places  where  septa  will  appear. 

Cercospora  lobelia,  n.  s.  Spots  visible  on  both  sides  of  the  leaf 
but  more  prominent  above,  light  grayish  or  pallid  dirty  yellowish,  at 
first  minute,  suborbicular  then  larger,  3-8"""  in  diameter,  oval  or  subor- 
bicular, often  subangular  and  sometimes  irregular,  surrounded  by  an 
indefinite  dull  purplish  coloration,  which  is  more  pronounced  around  the 
smaller  spots.  Tufts  scattered  amphigenous  but  often  more  abundant 
below,  composed  of  10-20  or  more  laxly  diverging  hy  pha?  arising  from  an 
elevated  polycellular,  tubercular  base;  hyphie  clear  fuligenous  brown, 
less  colored  above,  50-135 a^  long;  5-7 /.i  in  diameter  at  base,  and  2J-5/4 
in  diameter  at  apex,  mostly  about  95-130/i  long ;  5-7 pi  in  diameter  at 
base,  and  3i-4J/i  in  diame.ter  at  apex,  above  subgeniculate  and  show- 
ing at  considerable  intervals  the  old  scars  where  conidia  were  attached, 
faintly  several  septate,  not  constricted  at  septa;  conidia  rather  sparse, 
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byaliue,  curved  or  more  rarefy  straight,  clavate  or  flagellate  attached 
by  the  traucate  base  and  above  attenuate  to  a  subacute  point,  somewhat 
faintly  multiseptate,  not  constricted  at  septa,  variable  in  size,  65-175// 
long,  3-4^/^  in  diameter  at  base  and  1-^//  in  diameter  at  apex,  mostly 
about  90-105//  long ;  3-4//  in  diameter  at  base,  and  3^-2//  in  diameter 
at  apex.  On  leaves  of  Lobelia  syphilitica.  St.  George,  Pottawatomie 
County,  Kans.,  September  29, 1888  (No.  1492).  The  mycelium  of  this 
species  is  rather  abundant,  hyaline,  guttate,  about  2-4//  in  diameter, 
but  often  alternately  inflated  and  contracted,  sparingly  branched  and 
septate,  but  near  the  tubercular  bases  it  becomes  many  septate,  thick, 
and  slightly  colored.  These  bases  when  young  are  seen  to  be  com- 
posed of  the  enlarged  many-septate  bases  of  the  hyphai,  but  when  fully 
grown  appear  as  a  somewhat  irregular  mass  of  rather  large  cells.  A 
few  conidia  were  seen  which  had  commenced  to  germinate. 

This  species  is  very  different  from  Cercospora  effusa,  (B.  &  C.)  E. 
&  E.,  which  sometimes  occurs  on  the  sam.e  leaves.  It  also  seems  dis- 
tinct from  Cercospora  ochracea^  Sacc.  &  Malbr.,  from  which  it  differs, 
according  to  the  description  in  Sacc.  Syll.,  Vol.  Ill,  p.  447,  No.  2151,  in 
the  character  of  the  spots,  the  size  of  hyphse  and  conidia,  and  color  of 
conidia.    Besides,  that  species  occurs  on  Lobelia  urens  in  Europe. 

Oercospoba  euphorbia,  n. «.  Spots  indefinite,  merging  gradually 
into  the  healthy  leaf,  dusky  or  sometimes  almost  black,  but  lighter 
(commonly  cinereous  dusky)  in  the'center,  occupying  any  portion  or 
sometimes  all  of  the  leaf,  suborbicular,  ^2^*^^  in  diameter,  commonly 
about  1'"'  ;  tufts  amx>higenous  but  more  abundant  below,  small,  scarcely 
noticeable  except  in  section,  rather  thickly  scattered  over  the  whole 
discolored  area,  but  more  abundant  in  the  central  portion,  composed 
of  from  3-15  (mostly  5-12)  loosely  diverging  hyphaa  which  generally 
arise  through  stomata,  though  they  have  but  a  very  short  subepider- 
mal portion  ;  hyphfc  dusky  or  brownish,  cylindrical,  tapering  scarcely 
if  Ht  all,  apparently  having  a  round  hole  in  the  top,  stout,  simple,  GO- 
120  by  4-7//,  mostly  75-110  by  5-6//,  sparingly  septate,  usually  not 
constricted  at  septa,  but  sometimes  very  much  so  above,  often  spar- 
ingly subgeniculate  or  dentate  from  about  the  middle,  usually  showing 
but  few  marks  of  attachment  of  conidia;  conidia  rather  abundant,  hy- 
aline, very  stout  and  thick,  clavate  or  cylindrical,  straight  or  slightly 
curved,  attached  by  the  larger  blunt  end,  free  And  somewhat  acute, 
plainly  8-15-8eptate,  not  constricted  at  septa,  usually  somewhat  gran- 
ular withiii,  very  variable  in  size,  28-166/*  long,  3-6/i  in  diameter  at 
.base  and  1-5//  in  diameter  at  apex,  mostly  60-120  long,  4-5//  in  diameter 
at  base  and  3-4//  in  diameter  at  apex.  On  leaves  of  Euphorbia  corol- 
lata.  St.  George,  Pottawatomie  County,  Kans.,  August  13,  1888.  (No. 
1494.)  This  species  is  rather  rare,  but  is  usually  abundant  on  such 
host  plants  as  are  attacked.  It  does  not  seem  to  have  much  preference 
for  upper  or  lower  leaves,  but  attacks  any.  The  mycelium  is  hyaline, 
sparse,  sparingly  branched,  and  septate  (f),  guttate,  rather  regular  in 
size,  2-4//  in  diameter.    The  conidia  are  multiseptate  even  when  small. 
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Cebcospoba  JiTQLANDis,  It.  s.  Spot8  visible  on  both  8i(leH  of  tbo 
leaf,  but  more  promiueut  above,  browu,  very  small,  J-l"""  in  diameter, 
augular,  limited  by  tlie  veiulets  aud  often  occupyin^^  only  a  single  one 
of  the  minute  spaces  inclosed  by  the  veinlets,  often  by  conduence  form- 
ing large  angular,  brown  or  cinereous  brown  areiis  ^-2*^"'  in  diameter, 
iu  which  the  original  spots  may  be  recognized  by  their  now  darker 
color,  usually  very  numerous,  scattered  all  over  the  leaf;  tufts  hyjK)- 
phyllous,  prominent,  so  numerous  as  to  appear  confluent  over  much  of 
the  spot  excei>t  iu  section,  rather  large,  compose!  of  about  10-30  or 
more  hyphie  which  arise  through  stomati^  and  are  densely  packed  for  a 
short  distance  below  the  surface,  but  are  somewhat  divergent  above; 
hyphae  slightly  dusky,  simple,  continuous  or  rarely  1  or  2  septate, 
Hcarcoly  tapering,  but  often  abruptly  narrowed,  then  truncate-rounded 
at  the  tip,  rather  short,  the  portions  above  the  surface  of  the  leaf 
being  20-05  by  3-C/i,  but  mostly. 30-45  by  3.J-5/i,  usually  furnished 
with  one  or  more  prominent  shoulders  near  the  tip  marking  the  places 
where  conidia  were  attached,  usually  nearly  straight,  but  sometimes 
bent— commonly  at  the  base  or  near  the  tip ;  conidia  abundant,  evi- 
dently dusky,  but  not  quite  as  deeply  colored  as  the  hyphse,  stout,  sub- 
ciavate  or  cylindrical,  narrowed,  then  rather  abruptly  truncate  at  both 
ends,  the  basal  segment  usually  somewhat  wider  than  the  others,  1-3- 
sei>tate  or  rarely  continuous,  gradually,  but  evidently  narrowed  at 
septa — especially  at  the  middle  One,  usually  strongly  curved  (often 
l)riucipally  at  the  middle  septum),  sometimes  only  slightly  curved  and 
rarely  straight,  variable  in  length,  33-72//  long,  4-5/i  in  diameter  at 
basal  segment,  and  3-5/4  in  diameter  at  upper  segment,  mostly  40-70;/ 
long,  4^>i  in  diameter  below,  and  3-4^//  in  diameter  above,  wall  evi- 
dent, rather  thick  (J-l/i).  On  lower  leaves  of  medium  sized  trees  of 
Juglam  nigra.  Manhattan,  Kans.,  August  19,  18S7.  (No.  1079.)  This 
species  is  readily  distinguished  by  the  color,  ^hape,  and  thick  walls  of 
its  conidia.  The  portions  of  the  hyphis  below  the  surface  of  the  leaf 
are  very  short,  straight,  and  perhaps  narrower  than  the  portions  above. 
When  septate  the  hyphfe  are  narrowed  at  the  septa  much  as  are  the 
conidia.  The  mycelium  is  abundant,  much  branched  and  septate,  and 
about  2^-4/4  in  diameter.  The  species  was  moderately  abundant  when 
found,  and  had  evidently  injured  many  of  the  leaflets  attacked.  It  is 
very  possible  that  it  might  do  considerable  damage  if  it  attacked  very 
young  trees. 

Ubedo  KA.NSENSIS,  n.  8.  Spots  amphigeuous  but  more  prominent 
above ;  rather  sparse,  definite  or  becoming  subindefinite ;  at  first  green- 
ish yellow  with  a  nearly  green  center,  at  length  becoming  clear  brown, 
very  often  marginal  or  running  to  the  margin,  subangular;  roundish, 
or,  when  marginal,  subtriangular.  Sori  hypophyllous  or  rarely  also  epi- 
phyllous,  very  prominent,  at  first  rather  small,  :|-J™™  in  diameter,  but 
soon  by  confluence  becoming  large  (1-3'""'  in  diameter),  annular,  inclosing 
a  small  space  occupied  by  spermogonia,  appearing  of  a  dnll  greenish 


78 

color,  surrounded  by  numerous,  hyaline,  clavate,  incurved  jjaraphyses, 
which  are  about  50-90^1*  long  and  13-20//  in  diameter  at  the  top;  spores 
at  first  obovate  or  oval,  hyaline,  when  mature  oval,  subglobose,  or  some- 
times pyriform  or  elliptical,  slightly  sordid,  in  mass  appearing  of  a 
slightly  dirty  yellow  color,  usually  slightly  and  sometimes  strongly 
l)apillate ;  17^5  by  15-22//,  mostly  26-31  by  10-21//,  very  easily  falling 
oif  the  pedicels,  which  are  rather  obscure,  hyaline,  closely  packed,  per- 
sistent on  the  host,  forming  a  dense  layer  about  30-50  by  3//;  si)ernio- 
gonia  amphigenous,  occupying  the  center  of  the  spot,  rather  numerous, 
black  or  dark  brown,  superficial,  depressed,  papillate,  apparently  ster- 
ile, 75-100//  in  diameter.  On  leaflets  of  Amorpha  fruticosa.  liooks 
County,  Kans.  Summer,  1884  (No.  773).  June  20,  1888  (Mr.  E.  Bar- 
tholomew, No.  223).  Manhattan,  Kans.,  June  21, 1887  (No.  905).  June 
20,  1889  (No.  1490).  Ellis  &  Everhart,  North  American  Fungi,  No.  2255 
a  (but  not  b),  sub.  nom.  Puccinia  amorphco^  Curtis. 

This  species  is  very  peculiar  both  in  color  and  in  possessing  spermo- 
gonia.  It  is  very  distinct  from  the  uredo  stage  of  Uropyxis  amorpJiWy 
(Curt.)  Schrcet.  and  appears  earlier.  The  spores  seem  to  originate  at 
the  bottom  of  the  layer  of  pedicels  and  to  be  carried  up  by  the  growiufjf 
pedicel.  The  mycelium  is  abundant,  hyaline,  branched  and  septate 
2-3//  in  diameter.  The  cells  of  the  host,  which  are  attacked,  usually 
contain  very  numerous  small  (3-5//)  oval,  or  globose  starch  grains. 


NOTES  ON  NEW  OB  RASE  FTTNGI  FSOM  WESTERN  NEW  TOBK. 

By  Charles  E.  Fairman. 

The  student  of  mycology  in  New  York  turns  to  the  invaluable  reports 
of  Prof.  C.  H.  Peck  whenever  he  wishes  to  ascertain  if  a  given  species 
has  been  found  within  the  limits  of  the  State.  The  purpose  of  this  arti- 
cle is  to  indicate  certain  species,  which  have  been  found  in  New  York, 
but  are  not,  so  far  as  the  author  knows,  listed  in  the  reports  of  Pro- 
fessor Peck. 

DiDYMiUM  Faiemani,  Sacc.,  n.  «.  Peridia  scattered,  sessile,  flocose, 
hyaline,  widely  reticulate;  spores  smooth  (8-10;/  in  diameter) ;  thickly 
studded  with  cr^'stals;  columella  subglobose,  brownish.  On  leaves  of 
Smilncina  hifolia.    August,  1886,  Lyndonville,  Orleans  County,  N.  Y. 

CoNiosPORiUM  Fairmani,  Sacc,  n.  s.  Diflfers  from  tUe  allied  G.  api- 
osporiodes  by  its  much  fewer  conidia  (5-7//  in  diameter),  globose,  smooth, 
fulgineous,  one  nucleate.  On  cortex  of  Hubbard  squash,  exposed  to 
the  weather.  The  fungus  covers  the  surface  with  black  sooty  patches. 
Lyndonville,  N.  Y.,  February  10,  1886. 

Cytospobina  ailanthi,  Sacc,  and  what  may  be  Phoma  ailanthi^ 
Sacc,  occur  on  AUanthus  glandulosus^  sparingly,  in  company  with  the 
more  common  Gamarosporium  subfenestrattimj  B.  &  C.  Cytxsporium 
Ifeesiij  Cda.,  attacks  birches  used  as  ornamental  trees. 
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DiPLODiA  JUGLANDis,  Fr.,  ou  black  waluut,  April,  1888. 

DiPLODIA  .asscuLi,  lAv. 

DlPLODlA   SAMBUGINA,  SaCC.     BaTQ. 

DiPLODIA  MAUBA,  C.  &  E.  var.  A  form  of  this  species  has  been 
foand  on  Pirus  Ainericana,  which  Mr.  Ellis  has  designated  as  var.  Amer- 
ieana. 

DiPLODIA  EXTENSA,  Ok.  &  Hark,  in  Grev.,  1881,  p.  83.  Occurs  ou 
bark  of  dead  maple  saplings. 

DiDYMELLA  LiNDEB^,  (!)  E.  &  E.  On  lAndera  benzoin^  April,  1889. 
Spores  fusoid,  hyaline,  4  nncleate,  18-20  by  4-5//. 

DiDYMELLA  RANii,  E.  &  B.  Bull.  Torr.  Bot.  Club,  X,  p.  90.  The 
feature  of  our  specimens  is  the  absence  (in  those  examined)  of  x)ara- 
physes.  Sec.  Ellis,  in  Lett.  April  16, 1887,  ^<  If  there  are  no  paraphyses 
this  will  be  a  SphmreUaP 

EuTYPA  VELUTINA,  (Wallr.)  and  Eutypa  flavo-virescenSy  (Hoff.)  TuL 
occur  rarely  on  decorticated  branches. 

Fenestella  amobph^,  E.  &  E.,  has  occurred  for  two  years  on 
small  fallen  hickory  limbs  growing  while  the  bark  was  on  the  limb  (see 
Journ.  Mycol.). 

Haplospobella  NEBii,  Sacc.,  has  been  found  on  dead  stems  of 
oleander. 

Hystebium  fbaxini,  Pers.,  was  found  on  basswood  in  good  quan- 
tity.   This  is  a  rare  habitat  for  this  species. 

MoBTHiEBA  Thumenii,  Ck.,  var.  sphcerocystay  Peck.  This  species 
has  been  found  abundantly  on  Cratcegus  at  North  Bidgeway  on  the 
County  Line  Boad  between  Orleans  and  Niagara  Counties,  N.  Y.  The 
Cratcegus  trees  were  in  use  as  a  hedge,  and  the  fungus  bade  fair  to  se- 
riously impair  the  vitality  of  the  plants,  and  certainly  detracted  from 
the  beauty  of  their  foliage.  Professor  Peck,  to  whom  specimens  were 
referred,  says  (in  lett.)  "  the  cells  are  nearly  globular  in  your  specimens, 
and  I  call  it  variety  sphcerocystay  Metasphceria  leiostega^  EIL,  occurs 
on  rose  stems  in  company  with  Didymella  ranii. 

Phyllostigta  gibsii,  Desm.,  occurs  ou  leaves  of  Canada  Thistle, 
and  Fhyllostictu  phomiformiSj  Sacc.,  on  oak  leaves. 

Septobia  stellabi^,  B.  &  D.,  is  quite  common«at  Lyndonville  on 
common  chickweed  about  door-yards,  and  is  easily  overlooked. 

Septobia  malyigola,  E.  &  M.,  is  abundant  on  Malva  rotundifolia 
and  often  checks  the  growth  of  that  weed. 

Septobia  divabigata,  E.  &  E.,  was  found  on  Phlox  divaricata^ 
Bidgeway,  Orleans  County,  N.  Y. 

VEBMintJLABiA  PHLOGINA,  Pairmau,  in  Bot.  Gaz.,  March,  1887,  at- 
tacks the  phlox  in  the  same  locality,  a  little  later  in  the  season. 

Zygodesmus  mttbigatus,  E.  &  E.,  Bull.  Torr.  Bot  Club,  1884,  p.  17, 
rarely  observed.    Color  nearer  lilac  than  rose  purple. 

Agabigus  adiposus  has  been  found  growing  from  the  base  of  liv- 
ing apple  trees  or  from  roots.  Hariig  has  made  the  subject  of  root 
25602— No.  2 3 
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parasites  a  special  study  (Die  Ptlaiizlicheu  Wurzelparasiteu),  and  lias 
euuinerated  mauy  species. 

All  the  species  here  enumerated  were  found,  when  not  otherwise  in- 
dicated, at  Lyndonville,  K  Y. 


VOTES  OV  THE  FUNGI  OF  HELENA,  MOHT. 

By  Eov.  F.  D.  Kklsky.  j 

The  following  notes  are  merely  a  r6sum6  of  one  year's  study  of  our  ' 

loc^kl  fungi ;  it  is  necessarily  very  meager,  as  my  work  in  botany  is  done 
at  intervals  in  a  very  busy  professional  career. 

The  following  parasitic  fungi  have  been  found  by  me  within  a  few 
miles  of  the  city  of  Helena,  Mont.,  in  1888:  ' 

^CIDIUM  ABUNDANS,  Pk.    Oo  Symphortoarpus  oecidentali8, 

S.  racemo8us,  var.  paudflorus. 
jEcidium  bkrberidis,  Geml.    On  Berheris  repena, 
iEciDiUM  CHRYSOPSiDis,  Ell.  &  And.    On  Chryaopais  vilhaa, 
MciDiUTd  CLEMATIDI8,  DC.     On  ClemaHs  Donglasii.  ' 

^CIDIUM  GAURINUM,  Pk.    On  Ganra  coceinea. 

iEciDiUM  GLAUCis,  Dozy  &.  Molkeub.    Ou  Glaux  maritima.  ^ 

McivjVM  HEMiSPH.fSRicUM,  Pk.    On  Lactuoa  puIcheUa,  i 

i£ciDirM  INTERMIXTUM,  Pk.    On  Iva  oxillariB.  \ 

^ciDiUM  PLANTAGiNis,  Ces.    On  Plautago  eriopada. 

iEciDiUM  POROSUM,  Pk.    On  Vicia  •  Americana.  ^ 

-^ciDiUM  PYROLATUM,  Schw.    On  Pyrola  rotundifolia, 
^cmiUM  RANUNCULACEARUM,  DC.    On  Raniincultts  Cpmbalaria.  I 

Anemone  mulHfida. 
^CIDIUM  THALACTRi-FLAVA  (DC.)  Wint.    On  Tkalictrum  FendUrt. 
Mklampsora  cbrastii,  (Pers.)  Schrcet.    On  Ceraatium  arvenae, 
Uromyces  HED8ARVI-PANICULATI,  (Sohw.)  Farlow.   I.  and  III.    Ou£re-  | 

dyearun^  boreale. 
Uromyces  spragu^c:,  (Hark.)  I.  and  III.    On  Lewisia  rediviva, 
UR0MYCB8  TRiFOUi,  (Hedw.)  L^v.     On  Glyoyrrhiza  lepidota, 

I  have  in  herbarium  collected  the  year  previous  by  F.  W.  Anderson 
the  following: 

^ciDiUM  OROSSULARI^,  DC.  On  Rtbes  fioridum.  \ 

i£ciDiuM  URTiCiE,  (Sohw.).   On  Urtica  gracilia. 

CoLEOSPORiUM  80NCHI-ARVSN8I8,  (Pers.)  L6v.    Ou  SoUdoyo  MUaour-  v 

ieneie. 

Cronartium   asclepiadeum,  var.  Thesii,  Berk.     On  dmandra  pal- 
lida. 

Mrlampsora  epilobii,  (Pers.)  Winter.  II.    Ou  Epilobium  oolaratum, 

MRLAMP80RA  LiNi,  (Pers.)  Winter.    On  Xtnttm  LevHaii, 

Mklampsora  populina,  h6v.    On  Populus  iremuloidea. 

Mrlampsora  salicis-capre^,  (Pers.)  Wint.     On    several  species  uf 
Salix, 

Phragmidium  FRAGARiiG)  DO.    IT.  and  III.  On  Potentilla  sp. 

PHRAGMiDiUM8URCORiiciUM,(Scbrank.)  Winter.    Land  III.   On  Rosa 
Sayi  ?  or  hlanda  f 
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Puccini  A  astkkis,  Daby.     On  AnUr  commutatu$» 

PucciNiA  CLADOPUiLA,  Pk.    Oil  SUpkanomerta  rundnata, 

PucciNiA  KL.OSCUL080RUM,  (A.  6l  tt.)  Wint.     Oil  liahamorrhlza  Bagittaia, 

III.  Od  CnicvM  Hnd»latu8. 
PcccjNiA  FUSCA,  (Bel.)  Wiufc.    On  Anemone  muWflda, 
PucciNiA  GRAMUfis,  PoL's.    Oo  Disiiohlia  maritima. 
PucciNiA  GRiNDBU^,  Pk.    On  Grindelia  equarroaa. 
PUCCINIA  INTEKMIXTA,  Pk.    I.  ftod  III.    Ou  Iva  axillaris. 
PuccixiA  MRNTUiE,  Pe».    On  Mentha  Canadeneie  var.  glabrata, 

I.  and  III.  On  Monarda  fietuloBa. 
PucciNiA  MiRABiussiMA,  Pk.    On  Berhtrts  repene, 
PuccixiA  PiiRAGMiTis,  (Sohw.)  Koruiko.    Ou  SparHna  oynoeurmdea. 
PuccixiA  POLYOONi-AMPHiBU,  PcFS.    On  Polygonum  Muhlenbergii, 
PUCCIXIA  SAXIFRAGE,  Sclil.    On  Heuohera  cylindrioa, 
PuociMA  TAXACKTi,  DC.    II.  HelianthoB  Californicut  var.  Utakensie, 
PUCCINIA  viOL^,  DC.    II.  Ou   Viola  eanina  var.  eglvestris. 
ExTYLOMA  COMPOSITARUM,  Far.    On  Helianihus  annuue, 
UsTiLAGO  aiBGSTUM,  (Ball.)  Wint.    On  Cult.  Oata. 
£ky61PU£  cichoAacSARUM,  DC.    On  ArUmieia  Ludovidana, 

Grindelia  equarroea, 
BigeUma  graveolens  var.  albioaulis. 
Aater  eommutatH$. 
Solidago  eeroHna. 
Aeier  latfie. 
EuYsiPUB  COMMUNIS,  (Walk.)  Fr.    On  Jmelanchier  alnifolia. 

J£aiinMeulu8  Cymbalaria. 
Phyllactinia    suffulta,  (Reb.)Sacc.    On  Comue  etolonifera, 

Betula  ocoidenialie. 
PoDospH^RA  oxYCANTHiK,  DBy.    On  Prunus  Virginiana. 
Spu.erothbca  MORS-uv^y  (Schw.)  B.  &  C.    On  Bibea  Jloridum, 
UxcixuiJL  Saucis,  (DC.)  Wint.    On  Salix  flavesoene. 

Populue  tremuloidea. 
DiMKRosPORiUM  popuu,  E.  &  £.    Populus  tremuloides, 
Cystopus  candidus  r  (Peru.)  L^v.    Ou  Siaymhrium  linifolium. 

8.  oanesoenB, 
CY8TOPU8  TRAGOPONis,  (Pers.)  SclircBt.    On  SeneeAo  eerra, 

8,  aureuH  var.  croeeue. 
Yal^a  nivba,  (Hoffm.)  (Spermogonia).     On  Populne  iremuUridea. 
PuYSALOSPORA  ME6A6TOMA,  (Pk. )  Sacc.    On  Asirogalue  hypoglottie, 
Sphjsrblla  pachyasca  (f),  Host.     (Fungi  Greenland.)    On  Phlox  Doug- 

lasU, 
Leptosph^ria  ARTEMISIA,  (Fuck.)  Auersw.    On  Ariemieia  eana, 
Leptosph^ria  typharum,  (Desm.)  Karat.    On  Typha  latifolia. 
Claviceps  purpurea,  (Fr.>  Tul.    On  Elymne  eonden&atua, 
Hypocrea  richardsoni,  B  &.  M.    Ou  Populua  Iremuloidee. 
Nectkia  ribis,  (Tode)  Rabh.    On  Eibee  (dead  branches). 

DOTHIDEA :  stylosporons  atage.    On  Helianlhus  Cali f omtcns  yar, 

Utaheneia, 
*  DOTHIDKA  BioXLOViiE,  £.  Sl  £.  n.  ap.     On  Bigelovia  ap. 
AcTixoxEMA  ROSA,  L^v.     On  Boaa  Sayif  or  blanda, 
AscocHYTA  COLORATA,  Pk.    Ou  Frogaria  veeoa, 
AsTBROMA  RIBICOLUM,  E.  &,  E.  u.  sp.     Ou  Rlbts  Jloridum. 
Cystospora  CHRY808PBRMA,  Pers.     On  Populus  tremuloidee  ^decaying 

bark). 
Phoma  MAMILLARI A,  (Web.)    Oa  Opunta  M'taaiurieneh, 
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Entomobpoiuum  maculatum,  1j6v.    Ou  AmelanchUr  alnifolia. 
BoTRYTis  LUPiNi,  E.  &  E.    Ou  Lupinus  leucophylluB, 
DiDYMARiA  CLEMATiDis,  Cke.  &.  Hark.     Clematis  UgusHcifolia, 
OiDiUM  EKTSiriioiDES,  Fr.    Ou  Echinospermum  Eedotcskii. 
Hkterosporium  CLKOMI8,  E.  &  E.  n.  sp.     Cleome  integrifolia. 
Rhytisma  salicinum,  Tr.    On  Salix  flavescena  var. 
Dermatia  populina,  Schw.    On  Fopulus  tremuJoides. 


SUPPLEMEKTABY  NOTES. 
By  F.  W.  Anderson. 

The  foregoing  list  was  kindly  sent  to  me  by  the  Eev.  F.  D.  Kelsey, 
with  the  request  that  I  add  any  names  and  notes  at  my  command. 
Having  in  1887  spent  several  months  collecting  in  the  vicinity  of  Helena 
m  company  with  Mr.  Kelsey,  and  collected  in  the  same  neighborhood 
again  in  1888,  it  is  with  pleasure  I  add  the  following: 

Although  the  combined  list  is  small,  it  extends  the  ranges  and  hosts 
of  some  species,  besides  giving  a  few  new  to  science. 

^CIDIUM  CLEOMI8,  Ell.  &  Anderson.  On  Cleome  integtifoUa.  Appearing  cbiofly  on 
young  plants,  affecting  the  leaves  and  x)etiole8,  and  occasionally  the  stems. 

^CIDIUM  COMP081TARUM,  Mart.  Very  abnudant  on  Troximon  glaucumt  often  destroy- 
ing leaves  of  feeble  bost^s.    Same  on  Solidago  rigida. 

iEciDiUM  LEPIDII,  Tracy  &  Galloway.  On  Lepidium  intermedium.  A  beautiful  scar- 
let species,  the  broad,  white  marginal  lobes  contrasting  strongly  with  the  rich 
color  below.    Not  very  common. 

^CIDIUM  MONOICUM,  Pk.  On  Sieymhrium  Hnifolium,  One  of  the  earliest  to  appear. 
Changes  structure  of  host  leaves,  causing  them  to  become  oval  or  roundish  in 
outline  and  much  thickened  and  brittle,  margin  strongly  recurved.  Preceded 
by  the  remarkably  fragrant  spermogonia  which  exude  a  sticky  fluid  with  a 
perfume  between  that  of  the  English  Sweet  Violet  and  Hedge  Primrose.  This 
fluid  is  very  attractive  to  beetles,  flies,  bees,  and  ants.  A  destructive  fungus 
having  several  known  hosts  and  which  may  in  time,  perhaps,  attack  cultivated 
CruciferoB. 

^ciDiUM  URTic^,  Schnm.  On  Urtica  i/raci/is,  was  very  abundant  in  Oro  Fino  Gulch, 
near  Ilelena,  in  1887.    It  damaged  its  host  considerably. 

Phraomidium  potentill^,  (Pers.)  Wint.  On  Potentilla  Pennsylvanica  and  P.  dissecta 
(mountain  form).  Common  and  very  conspicuous.  The  rich  reddish,  orange- 
colored  nredospores  are  frequently  present  with  the  large,  black,  velvety  teleu- 
to-sori,  forming  a  marked  contrast. 

PucciNiA  ABEBRAN8,  Pk.  f  On  Sisymbrium  Hnifolium.  Succeeding  JSddium  monoicum 
as  a  rule,  but  sometimes  appearing  on  the  same  leaves  while  the  latter  is  at  it« 
best.  This  is  said  to  differ  from  the  type.  I  have  a  typical  specimen  of  this 
Puccinia  on  the  first  published  host.  I  also  have  it  varying  more  or  less  from 
the  type  form  on  several  hosts  in  other  genera  from  Colorado,  Washington 
Territory,  and  Utah.  No  two  are  alike  but  all  are  evidently  of  one  species. 
The  form  on  Sisymbrium  Hnifolium  seems  to  fit  in  with  the  rest  and  if  another 
species  it  is  closely  related  to  P.  ab<  rrans. 

Puccinia  caricis,  (Schum.)  Wint.  On  Carex  Jamesii  var.  KebraskensiSf  Carex  fiH- 
foliOj  Carex  Douglaaiiy  Carex  Pennsylvanica,  Carex  marcida  and  Carex  utriculata. 
The  other  Carioea  of  this  locality  do  not  seem  to  be  affected  by  the  parasite. 


83 

PucciHTiA  CLADOPniLA,  Pk.    On  Stepkanomctin  minor.     Very  abundant  at  the  enm- 

niit  of  Mt.  Helena.     It  also  occurs  on  S.  ruHcitMta. 
Puccini  A  KUBIGO- VERA,  (DC.)  Wint.    On  Agropyrum  divergena,   Elgmua  cjitdeaaatM, 

Kaleria  criatata,  and  several  other  grasses. 
PucciNiA  FLOSCULOSORUM,  (A.  <&  S.)  Wiut.    On  Trozimon  glaueum.    That  this  host 

occnrs  in  Montana  is  doubted  by  some,  but  it  certainly  does.    Rev.  F.  D. 

Kesley  also  has  the  fungns  on  this  host. 
PucciKiA  6ALIORUM,  Lk.    On  GaHmm  horeale.    Rather  uncommon. 
PuccixiA  QUAXy  Pk.  f    On  Phlox  ccpapUoaa  var.  eondmaatua.    Common  and  very  de- 
structive to  host. 
PuccixiA  GRAMiNis,  Pefs.    On  Agropgrum  riolaceum.    Common. 
Uromyces  ERfoGoxi,  £11.  &   Hark.    On  Eriogonum  nmbaUaium,    Apparently  rare 

in  this  vicinity. 
Ubom  YCE8  Ji'xci,  (Desm.)  Wint.    On  Juncua  loagiatgHa.    The  fnngns  has  been  present 

wherever  I  have  found  this  host  in  Montana,  but  I  have  not  succeeded  in  finding 

it  upon  another  host,  even  of  the  same  genus. 
Uromyces  terebinthi,  (DC.)  Wint.    On  Bhna  toxicodendron.    Not  abundant. 
Urocystis  colghici,  (Schl.)  Wint.    In  the  leaf  tissue  of  Smilacina  atellaia  growing  in 

shady  places. 
UsnukGO  SEGETCM,  (Bull. )  Wint.    On  Hordeumjubatum.    More  common  on  this  host 

than  upon  cultivated  cereals. 
Tubbrculina  persicin a,  (  Ditm. )  Sacc.     Ou  the  cups  of  JCcidium poroaum  Pk.  on  Ficia 

AmerieaHa  var.  linearia.    Common. 
TUBERCLLINA  VINOSA,  Sacc.  f    On  Lactuca  pulchella  with  JScidium  hemiaphcericum  Pk. 

Common. 
Erysifhe  cichoracrarum,  DC.    On  Aater   longx/oUua,   A.   commntatua    Chrgaopaia 

rilloaa,  and  Cnicua  undulatua.    Very  common. 
Erysifiie  communis,  (Wallr.)  Fr.  .  On  Vieia  Jmen'cana,  var.  linearia,  Oxgtropia  Lam- 

hertif  and  Hanunculua  repena.    Very  scarce  here  on  the  Oxgtropia, 
Phyllactinia  suffulta,  (Reb.)  Sacc.    On  Tgpha  latifolia.    Rather  common  on  this 

host  in  a  marsh  along  Ten-mile  Cn^ek  near  Helena. 
Snp^ROTHECA  CASTAGNEi,  L^v.    On  Ribes  floridum  in  damp  woods.    Common. 
Pbroxospora  ganguformis,  (Berk.)  DBy.    On  Lactuca  pulchella.    Rather  frequent 

on  hosts  growing  along  the  borders  of  the  damp  woo<ls  and  thickets. 
Peronospora  myosotidis,  DBy.    On  Echinoapermum  JRedowakii  Leh.  and  Echinoaper- 

mum  floribundnm.    Common  and  extremely  injurious  to  the  former  host,  often 

killing  it;  more  uncommon  on  the  latt^er  and  usually  less  harmful. 
Peronospora  PYGMEiE,  Uuger.     On  upper  leaves  of  Anemone  multifida.     I  found 

this  only  on  ono  occaion,  viz.  near  the  summit  of  Mount  Helena,  June  8, 1887. 
Crytosph^ria  millepunctata,  Grev.    On  bark  of  Populua  tremuloidea.    Common. 
Valsa  LEUC08To;tfA.  (Pers.)  Fr.     On  bark  of  Prunua  Firginiana.    Common. 
DiDYMOSPHiCRiA  EURYASCA,  Eli.  <&  Gal.    Ou  dead  leaves  of  PtittM  Murraganay  at  the 

summit  of  Mount  Helena. 
Pleospora  herbarum,  (Pers.)  Rabh.    On  dead  stems  and  leaves  of  Cgmopteria  bi- 

pinnatua,  Actinella  acaulia,  ApHppapua  integri/oUua,   Oxgtropia   AfonticolUf  and 

many  other  plants. 
PLE06P0RA  PKRMUNDA,  (Cke.)  Sacc.     On  Cltmatla  liguaiicifolia. 
Phleospora  oxytropidis,  Ell.  &  Gal.    On  Oxgtropia  Lamberti.    Quite  destructive 

to  the  leaves  and  flower  stalks  of  host,  causing  the  Icafl(3t8  to  fall  away  and  the 

flowering  peduncles  to  dry  up. 
Pexiophora  occidentalis,  E.  &  E.    On  bark  of  Salix  amggdaloidea  and  Prunua 

Virginiana, 
Sph^ria  (Dothidea)  lactucarum,  Schw.     On    Lactuca  pulchella.     Common   and 

injurious  to  the  host. 
Clavicbpb  purpurea,  (Fr.)  Tnl.     On  Agropgrum  violaceum  and  on  A.  divergena. 
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Plowrightia  pruticola,  E.  &  E,     On  deail  stoma  of  Clematis  liguaticifoHa. 
Plowrigiitia  mordosa,  (Schw.)  Sacc.     On  branches  of  Prunus   Virginiaiia.    Com- 

luon. 
Plowrightia  bymphoricarpi,  £11  &  Gal.    On  dead  stems  of  Symphoricarpua  occi- 

dentaJis.    Commoii . 
CiNCiNNOBOLUS  CESATii,  DBy.    lu  the  hyphaB  and  conidia  of  Erysiphe  rndtaracearum 

DC.  and  on  Cnicua  itndulatus,    I  fonnd  these  specimens  near  Helena  in  October 

of  last  year.    Of  all  the  EryHphe  on  varions  hosts  I  have  collected  in  varions 

parts  of  Montana  this  was  the  only  specimen  bearing  this  secondary  parasite. 
Phoma  thbrmopsidis,  £11.  &  Gal.    On  dead  stalks  of  Thermopsis  rhombifolia.    I 

fonnd  this  on  an  old  stalk  attached  to  a  fine  Phienogamic  specimen  given  me 

by  my  friend,  Kelsey. 
RniNOTRiCHUM  CuRTisii,  Berk.     On  old  logs  in  damp  situations,  apparently  very 

partial  to  charred  wood. 
Ztgodksmus  obtusus,  E.  ^  £.     On  dead  wood  of  Populus  monilifera, 
Cladosporium  graminum,  Corda.     On  Poa  tenuifolia.    Common. 
Cladosporium  hrrbarum,  (Pers.)  Lk.     Common  on  dead  or  diseased  stems  and 

leaves  of  varions  plants.  • 

Cladosporium  typharum,  Desm.    On   Typha  latifoUa.    Common. 
Macrosporium  iridis,  C.  dE^  £.  f    On  IHb  AliHsourienaU.    Common  and  destructive. 
Macrosporium  inquinans,  C.  &  £.    On  dead  stems  of  Helianthvs  annuu9. 
Crucibulum  yulgare,  (Tul.).    On  dead  sticks  of  Juniperus  Virginianay  also  on  twigs 

buried  in  damp  soil.    Rather  common  in  moist,  shady  places  on  Mt.  Helena. 
Ctathus  yernicosus,(Bu11.)  DC    On  moist  ground,  Mt.  Helena.    Fine  specimens 

also  grew  in  Mr.  Kelsey 's  front  lawn  last  summer,  where  the  garden  hose  was 

habitually  left  upon  the  grass  with  the  water  gently  flowing. 
Phlkbia  mbrismoides,  Fr.    On  dead  bark  of  Populus  tremuloide»  and  Salix  flares- 

cens. 

Trichoderma  lignorum,  (Tode.)  Harz.    On  dead  and  decaying  trunks  of  traos. 

These  names  and  notes  have  been  culled  from  my  note-book.  Neither 
Mr.  Kelsey  nor  myself  have  attempted  any  systematic  work  with  the 
HymenomyceteSy  owing  to  the  great  amount  of  time  and  work  necessary 
for  their  successful  preservation.  But  we  have  many  edible  species 
here,  some  kinds  of  which  I  have  frequently  eaten,  and  it  is  our  hope 
this  year  to  get  together  all  the  Hymenomycetous  fungi  we  can  find. 


SOME  FUNGI  OF  CUSTER  COUKTY,  COLO. 

By  T.   D.   A.   COCKERELL. 

Mr.  Anderson's  interesting  notes  in  the  last  number  of  the  Journal 
suggest  a  few  remarks  on  the  fungi  found  here  at  8,000  feet  and  up- 
wards, because  we  have  already  all  his  species.  Claviceps  purpurea 
occurs  with  us  as  high  as  8,400  feet,  but  is  rather  locally  distributed. 
Ustilago  »e^c<Mm,  contrary  to  Mr.  Anderson's  experience,  is  quite  abun- 
dant and  injurious  to  the  grain  crops,  though  varying  in  its  destructive- 
ness  in  different  years.  The  threshing  operations  must  tend  greatly  to 
disseminate  the  spores,  which  very  readily  fly  into  the  air  to  the  annoy- 
ance of  those  working  round  the  machine. 

We  have  two  species  of  JEddium  that  are  puzzling,  and  I  do  not 
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know  what  to  call  them.  Quo  occurs  on  Artemisia  and  is  evidently 
the  same  as  that  found  by  Mr.  Anderson,  while  the  other  is  found  on 
Berberis  repeiMj  and  is  that  described  by  Messrs.  Tracy  and  Galloway  in 
Bot  Gaz.,  1888,  pp.  126, 127.  When  I  first  found  them,  I  called  them 
in  my  notes  ^ctdium  artemisiw  and  JEcidium  repentia^  resi)ectively,  and 
I  knew  what  these  names  referred  to.  Now,  they  stantl  as  JEddium 
tanaced  and  JEddium  mirabiUMinuij  on  the  strength  of  their  assumed 
connection  with  the  Pueeiniaa  of  the  same  specific  names,  but  I  do  not 
feel  quite  easy  about  them.  In  the  first  place,  the  Artemuria  jJicidium 
may  not  have  anything  to  do  with  P.  tanaceti  after  all ;  at  any  rate,  it 
grew  in  great  abundance  just  outside  the  door  of  my  house,  and  I  never 
saw  any  of  t^e  Fucoinia.  It  is  much  brighter,  more  orange  in  color  than 
JEdMwm  campositarumj  which  grew  abundantly  on  Aster  Usvis  at  the 
same  place  (3,400  feet  alt.).  Secondly,  the  Berberis  ^cidium  may  or 
may  not  be  P.  minUnlissima.  It  is  exceedingly  local,  and  if  the  Pucdnia 
is  as  local,  I  may  easily  have  overlooke<l  it,  for  I  never  yet  saw  it, 
though  I  have  examined  any  amount  of  Berberis.  There  is  a  Ptfcctnia, 
very  abundant,  that  was  thought  to  be  a  form  of  graminiSy  and  a  possi- 
ble connection  with  the  JBcidium  was  suggested,  but  it  now  proves  to 
be  P.  carieis.  Another  JScidium  we  have  in  great  abundance  is  JEddium 
eupkcrbi<E  on  Euphorbia  montana^  and  on  the  same  plants  occurs  Uromy- 
ces  seuteUatuSj  so  these  may  be  connected,  ^cidium  monoicum  is  also 
abundant  early  in  the  year  on  ArabiSj  distorting  the  host  plant  so  much 
that  it  becomes  unrecognizable. 

As  with  Mr.  Anderson,  Phragmidium  subcortidum  is  very  abundant  on 
roses,  especially  Bosa  blanda  and  its  varieties.  Melampsora  salidna  we 
get  on  the  willows  as  high  up  as  10,000  feet. 

I  am  now  preparing  a  list  of  fungi  of  this  region  for  the  Colorado  Bio- 
logical Association,  which  becomes  possible  only  through  the  kind  help 
of  Mr.  J.  B.  Ellis,  who  examines  and  identifies  the  species,  and  assists 
in  every  way.  Many  interesting  forms  have  been  met  with,  all  of  which 
will  be  noticed  in  due  time. 


H0T3S  UPON  SPHiESOTHECA  PHYTOPTOPHILA,  KELL  AITO  SWIN- 
GLE. 

By  B.  D.  Halsted. 

Some  hackberry  {Celtis  occidentalis)  trees  upon  the  Agricultural  Col- 
lege grounds  at  Ames^  Iowa,  are  quite  badly  infested  with  a  mite  (Phy- 
toptus)  causing  prominent  distortions  of  theyonng  branches  which  fre- 
quently form  bushy  tufts  of  dwarfed  stems  tlint  may  be  seen  several 
rods  away,  when  the  trees  are  not  in  leaf.  Wliile  investigating  the 
healthy  twigs  and  those  which  had  been  distorted  by  the  mite,  to  deter- 
mine the  differences  in  the  amount  and  disposition  of  the  starch  and 
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other  reserve  materials  in  mid- winter  (January  19, 1889),  it  was  found 
that  the  diseased  parts  were  doubly  infested.  The  basal  portion  of  the 
bud  scales  were  almost  co:.^ed  over  with  small,  nearly  spherical,  dark 
bodies  which  proved  to  be  the  perithecia  of  the  new  species  of  powdery 
mildew,  Splutrotheca  yhyioptophilay  recently  found  in  Kansas,  and  de- 
scribed by  Professors  Kellerman  and  Swingle  in  the  September  issue  of 
the  Journal  of  Mycology,  page  93.  At  this  season  of  the  year  all  traces 
of  the  mildew  are  absent  from  anything  except  the  infested  or  abnormal 
branches,  sind  upon  these  the  perithecia  are  limited  to  the  bud  scales, 
with  a  particular  preference  shown  to  the  lower  portion  of  the  scale. 
Upon  further  study,  the  buds  infested  were  found  to  be  much  larger 
than  those  upon  healthy  branches  and  contained  the  perithecia  in  all 
their  tissues.  For  example,  a  bud  well  up  from  the  base  of  a  twig  might 
not  show  any  signs  of  perithecia  upon  the  exterior,  but  when  the  large 
loose  scales  were  removed  the  bases  of  the  inner  ones  would  expose  a 
dark  covering  consisting  of  the  mildew  perithecia.  Longitudinal  sec- 
tions through  such  buds  showed  that  the  living  tissue  of  an  ordinary 
bud  was  absent,  and  its  space  was  occupied  by  an  entangled  mass  of 
fungous  fruit. 

It  is  quite  unusual  to  find  a  powdery  mildew  which  is  so  particular 
as  this  one  in  the  selection  of  the  place  (or  bearing  the  perithecia,  both 
as  to  the  character  of  the  branch  it  selects  (an  abnormal  one)  and  the 
part  upon  it.  As  fungus  parasites  thrive  upon  compounds  rich  in  al- 
buminous substances,  and  as  the  Phytoptus  induces  a  rapid  and  there- 
fore comparatively  succulent  growth  upon  a  tree  that  normally  has  a 
dense  wood,  firm  bark,  and  minute,  closely  protected  buds,  it  may  how- 
ever not  be  so  strange  that  the  Sphccrotheca  will  flourish  upon  the 
distortions  caused  by  the  mite  when  it  fails  to  gain  a  foothold  upon  a 
healthy  twig.  The  extremely  favorable  conditions  offered  by  the  "  birds' 
nests''  of  solt,  green,  nourishing  tissue,  developed  through  irritation  of 
the  mite,  probably  have  vastly  more  to  do  with  the  presence  of  the 
fungus  than  any  lack  of  vital  activity  or  so-called  resisting  power  in 
the  diseased  twigs.  It  is  in  these  parts  that  the  Celtis  makes  much 
more  rapid  grow^th  than  in  the  normal  parts.  It  was,  moreover,  ob- 
served that  in  a  cross-section  of  the  stimulated  branch  there  was  con- 
siderable star<5h  scattered  through  the  bark,  while  in  the  healthy  and 
mature  twigs,  where  the  buds  were  normal,  smooth-coated,  and  var- 
nished, there  was  no  starch  outside  the  ring  of  firm  wood.  This  starch 
in  the  bark  may  be  the  secret  of  the  success  of  the  Spharotheca  upon 
the  infested  branches,  for  the  substance  under  the  action  of  organic 
ferments  yields  grape  sugar,  a  most  acceptable  food  for  parasitic  fungi. 
If  the  powdery  mildew  was  a  deep  feeder  like  the  Peronosporas  the 
conditions  would  be  different  and  the  nearness  of  food  supply  to  the 
surface  of  the  host  of  less  consequence. 
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SMUT-FUVGI. 

RECENT  DISOOVSRISS   AS  TO  THE  NATURE   AND  ACTION  OF  USTILAGI- 

NB^.* 

It  13  hardly  too  mach  to  say  that  the  man  who  clears  up  the  life 
history  of  sinut-fangi  and  gives  to  the  world  an  intelligible  account 
on  which  a  saccessful  treatment  can  be  based,  realizes  the  proud 
achievement  of  making  two  blades  of  grass  grow  where  only  one  grew 
before — a  feat  worthy  of  the  most  devoted  consideration  of  citizens  and 
statesmen,  as  we  have  been  told  on  high  authority.  Perhaps  the  honor 
is  already  dne  to  those  botanists — Eiihn,  B.  Wolff,  De  Bary,  and  Bre- 
feld — who,  following  on  the  earlier  and  chiefly  anatomical  investiga- 
tions of  Fries,  Persoon,  Corda,  Meyen,  L^veill^,  Bonorden,  and  esjie- 
cially  the  Talasnes,  gradnally  demonstrated  the  biological  nature  of  the 
VstUaginetej  those  subtle  fnngi  which  cause  the  smuts  of  cereals  and 
onions,  etc.,  the  bunt  of  wheat,  and  a  large  number  of  similar  diseases 
on  all  kinds  of  valuable  plants. 

For  many  years  previous  to  about  1840  little  was  known  of  these 
fungi  beyond  the  fact  that  the  bunted  or  smutted  grains  of  corn  were 
transformed  into  a  dark,  powdery  mass  of  minute  spores.  Somewhat 
later  (I  believe  first  by  Bonorden,  in  1851)  it  was  found  that  although, 
when  ripe,  there  is  nothing  but  spores  in  the  blackened  grain  of  corn, 
etc.,  in  a  somewhat  younger  condition  these  spores  can  be  shown  to 
arise  from  delicate  fungous  filaments,  just  as  in  the  case  of  other  fungi. 
JLt  any  rate,  this  was  known  to  De  Bary  in  1853,  from  his  own  re- 
searches on  the  smuts  of  maize  and  other  plants,  and  is  now  thoroughly 
established.  But  although  it  is  now  very  easy  to  show  the  fungous  fila- 
ments, or  mycelium,  in  the  case  of  some  UstilaginecBj  they  are  in  others 
so  delicate  and  so  transparent  that  the  most  refined  methods  and  prac- 
tice are  necessary  to  demonstrate  their  presence.  Nevertheless,  the 
dark  spores  in  all  cases  arise  in  tufts  from  the  ends  of  more  or  less  fine 
filaments.  In  some  cases  these  filaments  have  distinct  walls  and  septa, 
and  send  suckers  (haustoria)  into  the  cells  of  the  tissues;  in  others  they 
are  so  minute  that  it  is  extremely  difficult  to  say  whether  they  consist 
of  anything  more  than  strands  of  protoplasm.  In  some  species  they 
are  abundant,  in  others  sparse.  In  many  species  these  fungous  filaments 
can  be  traced  for  considerable  distances  from  the  diseased  spots;  in 
others  they  are  confined  to  local  centers.  These  characters,  as  well  as 
other  peculiarities  respecting  the  branching,  mode  of  spore  formation, 
gelatin ization  of  the  walls,  etc.,  need  not  occupy  us  here  however, 
though  they  are  of  importance  to  the  mycologist. 


•  H.  Marshal  Wan]  in  Gardener's  Chronicle,  Vol.  V,  p.  23:1. 
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GROWTH  OF   THE  FUNGUS. 

The  outcome  of  all  this  may  be  summed  up  as  follows :  When  the 
spore  is  allowed  to  germinate  in  water  the  tough  outer  skin  bursts,  and 
a  thin  hyaline  cellulose  membrane  iuclosing  the  swelling  protoplasmic 
contents  emerges  as  a  delicate  tube.  In  some  cases  this  tube  protrudes 
through  a  definite  thin  spot;  in  others  no  germination  could  be  induced 
in  water,  even  though  plenty  of  air  was  present  and  the  temperature 
normal.  The  older  the  spore  the  longer  the  time  required  before  germi- 
nation. 

When  the  above  germinal  tube  has  attained  a  length  of,  say  five  or 
six  times  the  diameter  of  the  spore,  it  breaks  up  into  segments,  and  be- 
gins to  put  out  numerous  bud-like  branches,  which  soon  separate  as 
single  cells,  looking  very  like  cells  of  the  yeast  plant.  These  yeast- 
like cells  have  usually  been  called  sporidia.  In  some  species  the  spo- 
ridia  are  long  and  thread-like,  and  are  produced  in  a  sort  of  coroner. 
Other  varieties  in  detail  occur,  but  our  purpose  is  served  if  the  reader 
apprehends  that  the  usual  mode  of  germination  in  water  is  for  the  spore 
to  put  forth  a  short  tube  (the  so  called  pro-mycelium),  from  which  sev- 
eral s[>oridia  are  then  budded  off. 

•  ••#••• 

HOW  AND  WHERE   THE   FUNGUS  ENTERS  THE  PLANT. 

The  first  steps  in  the  elucidation  of  the  extremely  diflBcult  problems 
here  involved  were  taken  by  Hoffman,  Kiihn,  and  Wolff  during  the 
period  between  1866  and  1880.  Ktlhn  was  the  first,  I  believe,  to  actu- 
ally perceive  the  penetration  of  the  fungus  into  the  plant.  He  showed 
that  if  the  spores  of  the  bunt  fungus  (Tilletia)  are  sown  with  the  wheat 
grains  they  germinate  and  produce  their  promycelia  pari  passu  with 
the  emergence  of  the  radicle  of  the  young  wheat  seedling ;  from  the  pro- 
mycelia are  developed  the  now  well  known  sporidia,  and  these  sporidia 
then  put  forth  extremely  fine  fungous  filaments,  which  penetrate  the 
young  and  delicate  tissues  of  the  embryo  wheat  plant,  somewhere  in  the 
part  (collar)  common  to  root  and  shoot.  Kiihn  repeated  his  experiments 
successfully  with  the  smut  of  corn,  and  with  several  other  species,  al- 
ways finding  the  incipient  mycelium  of  the  fungus  in  the  delicate  col- 
lar. After  some  years  of  research  Kiihn  concluded  that  the  normal 
mode  of  infection  common  to  tlie  majority  of  these  fungi  is  the  following: 
The  spores  ripen  in  the  smntteil  and  bunted  cereals  with  the  grain,  and 
are  garnered  with  the  latter ;  they  become  scattered  on  the  healthy 
grains,  and  may  be  sown  in  the  following  spring  with  these.  As  the 
young  cereal  germinates,  the  attached  spores  produce  their  promycelia 
and  sporidia,  and  the  germ-tubes  from  the  latter  penetrate  the  embryo 
corn  plant.  But  now  came  the  crux.  If  the  fungus  is  such  a  virulent 
parasite  as  it  was  made  out  to  be,  how  is  it  that  we  see  little  or  no  more 
of  its  effects  until  the  late  summer  and  autumn,  when  the  grain  begins 
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to  ripeu  ?  It  is  true,  refined  invcstifjatiorw  proved  that  the  mycelinm 
could  be  discovered  iu  small  quautities  in  the  corn  plants  as  tliey  grew 
larger  and  older,  but  it  seemed  to  do  no  harm ;  bat  are  we  to  believe 
tbatthis  mycelium  can  go  on  growing  in  and  with  the  tissues  of  the 
corn  plant,  onl^'  to  exert  their  destructive  effect  months  afterwards  as 
the  grain  begins  to  ripen  1 

Astonishing  as  tbis  may  seem  it  turned  out  to  be  the  case.  B.  Wolff 
in  1873  rei)eated  Kithn's  experiments  with  smnts,  etc.,  and  practically 
confirmed  them  in  every  particular;  it  is  true  he  went  a  little  too  far 
in  conclndiug  tbat  only  a  certain  organ  (the  first  leaf  sheath)  is  suscep- 
tible to  the  infection,  and  Kiihn's  results  were  shown  to  be  more  accurate 
in  this  respect,  but  the  primary  fact  remains  that  thesporidia  are  able 
to  effect  au  eutry  into  the  host-plant  by  means  of  their  germinal  tubes 
only,  provided  they  attack  the  embryonic  tissues,  and  especially  the 
cells  of  these  delicate  young  embryos ;  once  inside,  the  delicate  fungous 
filaments  grow  on  with  the  tissues,  gradually  permeating  every  part  of 
the  plant  until,  with  the  development  of  the  young  fruit,  they  meet  with 
the  conditions  for  the  fulfillment  of  their  own  last  purpose — the  produc- 
tion of  spores.  Further  investigations  only  succeeded  in  demonstrat- 
ing the  correctness,  in  all  essential  particulars,  of  these  views. 


DBESSINa. 

As  early  as  1781,  and  even  earlier,  several  observers  had  satisfied 
themselves  of  the  infectious  character  of  these  diseases,  and  even  in  1820 
it  had  been  shown  that  washing  the  seed  corn  with  copper-sulphate 
before  it  was  sown  resulted  in  a  diminution  of  the  number  of  dis- 
eased ears ;  and  many  interesting  experiments  were  made  from  time  to 
time  tending  to  prove  that  (1)  if  smutted  grains  are  mingled  with  clean 
one8,  the  sowings  give  an  enormously  higher  percentage  of  diseased 
ears ;  (2)  the  more  the  seed-grain  is  cleaned  from  adherent  spores,  the 
less  the  percentage  of  diseased  ears ;  (3)  it  is  only  in  the  early  stages 
of  the  germination  of  the  grain  that  the  danger  of  the  infection  is 
great. 

It  was  from  this  foundation  that  the  now  well  known  process  of 
"dressing''  wheat  took  its  origin,  and  to  this  may  be  added  some 
"practical"  measures  introduced  as  the  outcome  of  experience,  and 
tiiught  empirically.  Let  us.  glance  at  the  results  in  the  light  of  what  is 
already  known.  One  of  the  commonest  and  best-known  methods  of 
"dressing"  is  to  steep  the  grain  for  some  hours  in  a  dilute  solution  of 
copper-sulphate  in  water.  The  object  is  to  cause  so  much  of  the  poison- 
ous salt  to  stick  to  the  coats  of  the  "  seed-grain  "  as  will  kill  the  delicate 
promycelia  and  sporidia  before  the  latter  can  penetrate  the  young  corn 
plant.  The  chief  danger  is  lest  the  young  seedling  should  have  its  deli- 
cate tissues  injured.  Other  dressings  are  used  in  addition  to  the  above ; 
salts  of  lime,  soda,  etc.,  arsenic,  permanganate  of  potassium,  carbolic 
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acid,  and  many  other  sabstances  have  been  tried  aud  advocated,  and 
various  processes  for  steeping  or  washing  the  grain,  or  for  blowing  off 
spores  with  powerful  draught  of  air,  have  found  more  or  less  favor.  lu 
all  these  cases  the  result  aimed  at  is  to  keep  the  germinating  wheat, 
etc.,  from  contact  with  the  spores,  and  no  one  is  likely  to  call  in  ques- 
tion the  wisdom  of  the  intention. 

But  another  question  obtrudes  itself  here,  and  that  is :  If  the  sporidia 
can  really  infect  the  young  wheat  seedling,  etc.,  only  in  the  stage  and 
at  the  place  described,  then  should  it  not  be  possible  to  attack  the  ques- 
tion of  protection  from  another  stand-pointf  In  other  words,  if  the  fun- 
gus can  only  enter  the  tender  tissues  at  the  collar  of  the  young  seed- 
ling, then  a  few  hours  more  or  less  in  the  time  occupied  in  the  process 
of  germination  may  make  all  the  difference  to  the  seedling.  All  these 
conditions  or  adaptations  which  hurry  or  facilitate  the  vigorous  germi- 
nation of  the  seed  must  lessen  the  danger  of  infection,  and  if  it  can  be 
shown  conclusively  that  this  is  the  case,  an  important  service  to  the 
community  has  once  more  been  rendered  by  the  biologists.  The  ground 
is  a  little  difficult,  however,  because,  unless  we  are  quite  sure  of  our 
steps,  it  is  somewhat  easy  to  go  astray  from  facts  to  hypotheses. 


MUCROKOPOEUS,  E.  &  E. 

By  J.  B.  Ellis  and  Benj.  M.  Everiiart. 

The  following  iulditional  species  of  Polyporece  have  the  hymenium 
spiny : 

MuCRONOPORUS  ferruginosuft  (Schrad.)  issued  in  K  A.  F.,  Ill,  a« 
Polyporus  contigiius,  Pers.  The  N.  A.  F.  specimens  were  determined  by 
Berkeley  some  twenty  years  ago  from  specimens  sent  him  from  N'ew- 
field,  N.  J.  Spines  abundant,  well  developed,  30-40  by  6-6//.  Speci- 
mens on  osageorange  from  Missouri  (Demetrio,  No.  138),  and  on  Vitis 
from  Ohio  (Morgan,  577),  agree  in  all  respects  with  the  Newfield  speci- 
mens. In  Fr.  Epicrisis  the  pores  are  said  to  be  equal  ("  ajqualibus  ^).  In 
N.  A.  F.,  Ill,  they  vary  from  round  to  flattened  and  subsinuous,  and 
agree  in  all  respects  with  three  specimens  of  Porta  ferrugiiw^a  (Schrad) 
from  Herb.  Berkeley  (kindly  sent  with  many  other  things  by  Dr.  M.  C. 
Gooke).  The  N.  A.  F.  specimens  also  agree  much  better  with  the  de- 
scription of  P.  ferruginosa  than  with  that  of  P.  contigua,  and  we  have 
very  little  doubt  in  referring  them  to  that  species. 

The  specimen  of  P.  contigmis  in  Eav.  Fungi  Car.  I,  16,  has  the  pores 
equal  and  round,  or  nearly  so,  and  judging  from  specimens  iu  our  Herb, 
from  Morgan  (74  aud  324)  are  the  same  as  the  "  P.  unitus^  P  rs."  in 
"The  Flora  of  the  Miami  Valley."  The  Ohio  speciinens  are  on  wood 
of  deciduous  trees,  and  the  same  thing  is  not  uncommon  around  New- 
lield  on  dry  dead  limbs  of  oak.  Colonel  Calkins  also  siMuls  it  from 
Florida  (Nos.  65, 114, 126, 13l)ondead  limbs  of  various  deciduous  trees. 
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All  these  we  are  satisfied  are  the  same,  beiug^  at  firHt  of  a  yellowish 
ciuuainon  color,  becoming  darker  (chestnut)  and  finally  fiuling  more  or 
less,  being  made  up  of  a  thin  (l-2">™  thick),  continuous  stratum  of  sub- 
equal,  nearly  round,  pores  connected  at  the  base  by  a  thin  membrane 
and  with  a  narrow  sub-indefinite  margin.  The  fungus  often  extends 
along  the  limb  for  6  inches  or  more.  The  inner  surface  of  the  pores  is 
constantly  clothed  with  spines,  but  they  are  less  abundant  and  mostly 
shorter  (20-30/i)  than  in  N.  A.  F.,  111.  There  seems  good  reason  to 
doubt  whether  this  is  the  P.  unitus  Pers.  It  certainly  does  not  agree 
with  the  figure  in  Fries  Icones  which  represents  it  as  growing  in  definite, 
orbicular,  or  oblong  patches,  with  a  definite  margin.  P.  unitua  is  also 
said  t4>  grow  on  wood  of  fir  trees  and  to  be  i-o***™  thick.  We  should 
rather  refer  the  P.  contiguus  of  Kav.  Oar.  and  the  P.  un%tu8  of  the  "  Flora 
of  the  Miami  Valley  ^  to  P.floccosuSj  Fr.,  Hym.  Eur.,  572.  The  P.  con 
iiguusj  Fr.,  in  deThiimen's  Mycotheca,  1303,  on  wood  of  Picea  vulgaris, 
collected  in  Finland  by  Karsten,  has  somewhat  the  same  general  ap- 
pearance, but  is  softer,  has  a  more  distinct  margin,  and  is,  as  far  as  we 
can  see,  without  spines.  The  Finland  specimen  certainly  agrees  better 
with  the  description  of  P.  contigum  than  any  of  the  American  specimens 
above  mentioned,  and  is  probably  the  species  described  by  Fries. 

MucBONOPOBUS  OBLiQUUS,  (Pers.).  An  authentic  specimen  from 
the  herbarium  of  Fries  and  one  from  Dr.  P.  A.  Karsten,  Finland,  have 
the  hymenium  very  spiny.  Spines  at  first  ovate-conic,  8-12//,  soon 
elongated  15-30  by  6-8;/,  some  even  35-40/i  long.    The  specimens  in  N. 

A.  F.  313  are  certainly  not  this  species.  The  pores  are  smaller,  color 
inclining  more  to  yellow,  and  hymenium  unarmed  or  with  a  very  few 
short  spines.  There  is  hardly  a  doubt  that  this  (N.  A.  F.  313)  is  a  re- 
supinate  form  of  Fomes  %gniarimy  or  in  some  copies  (specimens  decidedly 
yellow  and  spores  ferruginous)  of  Fomes  rimosusj  (Berk.). 

MUCBONOPOBUS  SPissus,  (Sch  w.).  Specimen  from  Ohio  (Morgan,  298) 
and  from  West  Chester,  Pa.  (Bverhart),  both  on  hickory.  Spines  toler- 
ably abundant,  15-25  by  4-5/i.  This  is  a  very  diflferent  thing  from  the  P. 
spissus  in  Herb.  Sch  w.  which  appears  to  be  the  same  as  P.  salmoni  color, 

B.  &  C.  This  species  (P.  spissus,  Ohio  and  Pennsylvania  specimens) 
originates  beneath  the  bark,  which  is  soon  thrown  off  directly  over  it, 
leaving  the  surface  of  the  pores  lower  than  that  of  the  bark.  The  thin, 
narrow  margin  is  closely  attached  to  the  broken  margin  of  the  surround- 
ing bark,  so  as  generally  to  be  turned  up  perpendicularly,  but  is  not  prop- 
erly incurved,  though  in  old  specimens  after  the  surrounding  bark  has 
fallen  away  it  may  have  something  of  that  appearance.  Whether  it  is 
the  species  described  by  Schweinitz  may  perhaps  be  doubted. 

MUCBONOPORUS  lONiAKius,  (L.).  Finland  species  from  Karsten 
agree  with  those  in  de  Thiimens  Austrian  Fungi  I^os.  714  and  1007  and 
Mycotheca  Marchica  1504.  Spines  not  abundant,  8-20  by  5-G//.  In 
poorly  developed  8i>ecimens  and  resupinate  forms  of  this  species  the 
spines  are  either  entirely  wanting  or  very  scarce.  The  specimens  in  N.  A. 
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F.  915  are  doubtful.  There  appear  to  be  two  species  mixed,  and  ueithex 
of  them  in  any  of  the  copies  now  accessible  to  us  are  P.  igniarius.  lu 
9Q$me  of  the  copies  certainly  this  number  is  P.  rimosuSj  Berk.,  which  in 
yellower  and  in  the  yoong  stage  of  growth  has  the  pileus  snbtomentose- 
velutiuoas,  with  the  hymenium  unarmed  (as  £Eir  as  we  have  yet  seen) 
and  the  B^oreB  ferruginous. 

MuGBONOPOBUS  NiGBiOAKS^  Fr.  Finland  specimens  from  Karsten 
agree  pcrtectly  with  specimens  collected  by  Miss  Minns  on  birch  trees 
in  New  Hampshire.    Spines  abundant,  12-20  by  5-6/4. 

MuCEONOPOBUS  SALiciNUS,  (Pers.).  Specimens  from  Karsten  Fin- 
land. Spines  tolerably  abundant,  15-25  by  6-^/i.  Specimens  collected 
by  Miss  Minns  in  the  Lake  Superior  region  agree  perfectly  with  the 
Finland  specimens.  Both  this  and  the  preceding  (M,  nigricans)  have 
the  pileus  smooth,  zoned,  and  black,  but  M,  salicinus^  according  to  the 
description  and  specimens,  is  for  the  most  part  resupinate  with  only  a 
narrow  reflexed  margin,  while  in  the  typical  M,  nigricans  the  pileus  is 
dimidiate  without  any  effuseid  or  resupinate  part  extending  down  below 
it,  but  in  this  too  there  are  forms  either  entirely  or  partly  resupinate. 

MuoEOBTOPOBUS  CONCHATUS,  (Pors.).  Specimens  from  Dr.  0. B.  Plow^ 
right,  England.  Spines  few  but  stout,  15-25  by  6-8/i.  The  specimens 
in  N.  A.  F.  918  have  the  pores  a  little  smaller,  the  color  inclining  more 
to  yellow  and  the  spines  rather  more  abundant.  This  species  has  very 
much  the  same  general  appearance  as  M.  salicinus  but  the  pileus  is 
tomentose  and  rough. 

Tbambtes  pbotbacta,  Fr.,  and  Fomes  tenuis,  Karst.  (speci- 
mens from  Karsten),  also  have  the  hymenium  thickly  studded  with  long 
(30-40//)  spines  and  will  be  included  in  Mucronoporus.  It  may  be 
noted  that  in  all  the  species  enumerated  in  this  and  the  former  paper 
the  color  of  the  hymenium  is  some  shade  of  rust  color  or  brown.  We 
have  not  yet  noticed  any  of  the  light  colored  species  with  the  hymenium 
spiny.    The  same  remark  will  apply  to  Hymenochuete, 


VOTES. 

By  B.  T.  Galloway. 

ASGOSPOBES  OP   THE   BLACKBOT   FUNGUS  AS  AFFECTED  BY  COVEE- 

ING  WITH  EAETH. 

As  is  now  well  known  the  ascospores  of  the  fungus  causing  black-rot 
of  grapes  are  formed — at  least  in  the  majority  of  cases — during  the 
spring  and  early  summer  months  in  the  old  berries  which  were  affected 
the  previous  season  with  the  disease.  On  the  supposition  that  burying 
the  old  berries  in  the-spring  by  turning  them  under  with  the  plow  will 
destroy  the  spores,  many  grape-growers  go  to  considerable  trouble  and 
expense  every  year  in  order  that  this  work  may  be  done  effectually. 
For  the  purpose  of  ascertaining  just  what  effect  covering  berries,  which 
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were  known  to  coutaiii  the  fangus  of  black-rot  in  various  stages  of 
growth,  woald  have  on  the  development  of  the  parasite,  but  more 
especially  to  determine  how  long  the  fangus  could  live  under  such  con- 
ditions, the  following  experiment  was  made  by  Gol.  A.  W.  Pearson,  of 
Yineland,  N.  J.  Old  berries  which  had  lain  on  the  groojid  noder 
the  vines  all  winter  were  collected  on  the  10th  of  May,  1888,  and 
immediately  buried  in  loose  garden  soil  at  a  depth  of  about  3  inches. 
On  the  22d  of  April,  1889, 1  visited  Oolonel  Pearson  aud  together  we 
uncovered  the  grapes,  finding  a  goodly  number  of  them  apparently 
as  sound  as  the  day  they  were  buried.  With  an  ordinary  magnifying 
glass  the  pastnlen  of  the  Lcestadia  were  easily  made  out,  but  of  course 
a  higk^  power  was  necessary  to  determine  their  contents.  Accord- 
iegly  some  of  the  berries  were  brought  to  Washington,  and  on  the  29th 
of  April  a  namber  of  careful  examinations  were  made  of  them,  but  in 
not  a  single  instance  was  a  spore  found. 

The  conceptacles  were  as  numerous  as  in  fresh  specimens,  but  they 
were  entirely  empty.  In  a  few  cases  some  rather  loose,  broken  down 
mycelium  was  seen  passing  through  the  tissues  but  it  did  not  seem  to 
be  in  a  growing  condition.  It  appears,  therefore,  that  the  fungus  does 
not  live  for  more  than  one  year  in  the  old  berries  providing  the  latter 
are  buried  beneath  a  few  inches  of  soil  and  are  subjected  to  ordinary 
conditions  of  weather.  It  is  very  probable  that  most  of  the  ascospores 
escaped  from  the  buried  grapes  the  first  summer,  germinated  as  soon 
as  they  came  in  contact  with  the  moist  earth  and  quickly  perished. 
We  have  undertaken  a  series  of  experiments  this  year  for  the  purpose 
of  determining,  if  possible,  whether  burying  the  old  berries  and  remov- 
ing the  infected  ones  as  fast  as  they  appear  has  any  material  effect  in 
diminishing  the  amount  of  rot,  aud  if  so,  whether  it  will  pay  to  do 
this  work  on  a  large  scale. 

THE  GBAPE-LEAP  BLIGHT. 

In  the  east^n  partof  the  United  States,  especially  along  the  Atlantic 
coast  south  of  Pennsylvania,  the  leaves  of  both  cultivated  and  wild 
grape-vines  are  often  attacked  and  frequently  considerably  injured  by 
a  fangus  known  as  Cladosporium  viticolMm.  Professor  Scribner  has  de- 
scribed*  and  figured  this  parasite  in  his  "  Report  on  the  Fungous  Dis- 
eases of  the  Grape- Vine  ^'  under  the  name  of  the  "  Grape-leaf  Blight," 
and  in  speaking  of  the  possibility  of  its  being  only  a  stage  of  some 
higher  form,  says : 

^'  What  other  spore  forms  there  may  be,  or  how  the  fungus  passes 
the  winter,  remains  to  be  discovered." 

In  May,  1888,  we  found,  under  a  wild  vine  {Vitis  aestivalis)  near 
Washington,  which  was  badly  affected  the  previous  summer  with  the 
Clado9poriumj  a  number  of  leaves  still  showing  the  characteristic  spots 
of  the  disease.    Careful  examination  of  these  revealed  the  interesting 

*  Bulletin  No.  2,  Hot.  Di  v . 
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fact  that  the  fungus  bad  survived  the  winter  and  was  even  then  giving 
rise  to  immense  numbers  of  spores.  The  latter  did  not  differ  from  those 
formed  throughout  the  summer,  excepting  that  they  were  somewhat 
darker.  The  spores  were  sown  in  water  and  many  of  them  germinated 
at  the  expiration  of  four  hours,  thus  proving  their  vitality  beyond 
question.  Sections  of  diseased  parts  revealed  the  presence  of  a  my- 
celium not  differing  to  any  great  extent  from  that  usually  seen  in  growing 
leaves,  excepting  that  here  and  there  it  was  knotted  together,  forming 
somewhat  globular,  dark-colored  masses,  upon  which  the  spores,  to- 
gether with  their  supporting  stalks,  were  borne.  The  latter  occur  in 
compact  bundles,  and  in  our  experiments  it  was  shown  that  it  is  not 
uncommon  for  them  to  give  rise  to  three  or  four  successive  crops  of 
spores.  It  is  very  probable  that  the  life  of  the  fungus  is  in  most  cases 
preserved  during  winter  by  these  bodies,  and  that  the  first  warm  days 
of  spring  are  sufficient  to  start  them  into  renewed  growth  and  the  con- 
sequent formation  of  spores. 

A  knowledge  of  the  foregoing  facts  shows  the  importance  of  destroy- 
ing the  old  leaves  in  the  fall. 

KANSAS  FUNGI. 

Profs.  W.  A.  Kellerman  and  W.  T.  Swingle  have  just  issued  their 
first  fascicle  of  Kansas  Fungi,  embodying  twenty-five  species  neatly 
folded  in  papers,  each  accompanied  by  a  printed  label.  The  authors 
propose  to  issue  a  fascicle  every  two  or  three  months,  each  of  which 
will  include  about  twenty-five  specimens,  made  up  of  new  species  or 
those  hitherto  undistributed ;  also  species  occurnug  on  new  hose  plants. 
Only  a  limited  number  of  copies  will  be  issued,  and  if  there  are  any 
left  after  their  friends  have  been  provided  for  they  will  be  sold  for  $1.25 
per  fascicle.    The  following  is  a  list  of  the  species  and  hosts  of  Fascicle  I : 

1.  iEciDiuM  ^scULi,  £.  &  K.    On  JEsculas  arguta, 

2.  iEciDiUM  DiCENTRJ::,  Trelease.    Dicentra  Cucullaria, 

3.  Ceratopiiouum  uncinatum,  (Cliuton)  Saoc.     Carya  amara, 

4.  Cercospora  cucURBiTifS,  E.  &,  E.     CucurUta  perennU, 

5.  Cercospora  desmantui,  £.  ^  K.    Dtsmanthuf^  hravhylobm. 

6.  Cercospora  lateritia,  £11.  Sc  Halsted.    Samhucus  Canadensis. 

7.  Cercospora  seminalis,  E.  &  E.    Buchloe  dactyhidts. 

8.  Glceosporium  apocryptum,  £.  &  £.    Negundo  aceroides. 

9.  Glceosporium  decipiens^  £.  &  E.    Fraxinvs  vindis. 

10.  Melasmia  glbditschi^,  E.  &,  £.     GlediUchia  Iriacanihos. 

11.  MiCROSPiLERA  QUERCINA,  (Schw.)  Bumll.     QuerciiH  linctoria. 

12.  Peronospora  arthori,  Farlow.     (Enothera  sinuata, 

13.  Peronospora  coRYDALis,  De  Bary.    Corydalis  aurea,  yaT.oicidmtalis, 

14.  Phragmidium  speciosum,  Fr.     Bosa  Arkansana. 

15.  PiTCCiNiA  emaculata,  Schw.    Panicum  capWare. 

16.  PucciNiA  sciiEDONNARDi,  Kell.  &  Sw.     Schedonnardus  Texanus. 

17.  PucciNiA  (Lbptopuccinia)  xanthii,  Schw.     (a)  Ambrosia  arUmisicB- 

folia,  (6)  Ambrosia  psihsiachya, 

18.  Ramularia  VIRGAURK.E,  Thuem.     Solidago  Canadensis. 

19.  RoBSTELiAPiRATA,  (Schw.)    Thaxter.     IHru^s  coronaria. 


95 

20.  8C01.BC0TRICHUM  MACULICOLA,  £.  «&  K.     Pkroymites  communis. 

21.  Sbptoria  akgophylla,  K.  cV  K.     Pwrafea  anjophylla, 

22.  Septokla  spbculabi.e,  U.  «&  C.     (n)  Spwularia  ptrfoUata  {b)  Spec- 

ularia  leptocarpa, 

23.  Sph^rotueca  phytoptopuila,  Kell.  &.  Sw.     Celtis  ocoidentaliB, 

24.  Uredo  (^ukrcus,  Bordeaa.     Quercun  macrooarpa. 

25.  UsnukGOZE^MATS,  (DC.)    Winter.    {Euchlana  lururiaHs.) 

THE  ASH  LEAF  BUST  (^CIDIUM  FCAXINI). 

This  fangns  was  very  abaudant  in  the  viciuity  of  Washington  daring 
the  summer  of  1887,  occnrringon  lahge  and  small  trees  both  in  and  out 
of  the  city.  Last  year  (1888)  it  was  comparatively  rare,  occurring  only 
on  small  trees  in  the  country,  especially  those  growing  along  streams 
or  in  shady  woods.  At  this  time  an  attempt  was  made  to  germinate 
the  spores.  They  were  sown  in  water,  moist  air,  and  several  culture 
fluids,  but  only  in  a  few  cases  did  they  develop  germ  tubes.  As  a 
rule  secdiospores  germinate  readily  when  fresh,  so  that  it  is  dilhcnlt  to 
account  for  the  non-success  attending  our  trials.  It  would  be  interest- 
ing to  know  whether  the  spores  of  this  fungus  will  germinate  more 
readily  in  seasons  when  it  is  abundant. 

TREATMENT  OF  GBAPE  MILDEW  MADE  OBLIGATORY. 

According  to  Chronique  Agricole  et  Viticolej  published  at  Lausanne, 
Switzerland,  a  decree  was  issued  on  May  4,  1889,  making  the  treat- 
ment of  vines  for  mildew  obligatory.  '  The  decree  provides  that  the 
Department  of  Agriculture  shall  give  the  necessary  instructions,  and 
unless  these  are  complied  with  within  the  prescribed  time  the  vines 
will  be  taken  in  baud  by  the  authorities  and  treated  at  the  expense  of 
the  owners.  The  owner  for  each  offense  will  also  be  subject  to  a  tine 
of  not  less  than  10  nor  more  than  90  francs,  this  being  equivalent  to 
about  $2  and  $18,  respectively. 

DIOBCHIDIUM    THACYI,    DE    TONl  (PUCCINIA    VEKTI-SEPTA,  TRACY  & 

GALLOWAY). 

This  interesting  fungus  was  discovered  on  a  specimen  of  Salvia 
ballatajlora  from  New  Mexico  in  the  herbarium  of  the  Department 
of  Agriculture  at  Washington,  and  was  described  in  the  Journal 
of  Mycology,  Vol.  IV,  p.  21.  As  there  are,  so  far  as  we  know,  only  two 
meager  specimens  of  this  species  in  existence,  we  have  thought  best  to 
illustrate  it  (Plate  X,  Figs.  3  and  4),  so  as  to  preserve  its  identity  in 
case  anything  should  happen  to  the  specimens.  The  genus  was  estab- 
lished by  Kalchbrenner  in  1883,*  and  as  it  now  stands  conta,ius  five 
siMscies  as  follows : 

DiORCHiDiUM  wooDii,  K.&C,  on  MelleHa  cajfra  from  South  Africa. 
D.  BINNATC7M,  (B.  &  C.)  De  Toiii,  on  unknown  host  from  Nicarajjua. 
D.  TRACYI,  (T.  A.G.)De  Toni,  on  Salvia  ballat(Fflora  from  New  Mexloo. 
D.  PALLIDEUM,  Winter,  on  nnknown  host  from  Brazil. 
D.  LEVB,  Sacc.  d[.  Bizz.,  on ^Mani9unt8  gravnlnris  from  Brazil. 

•(Grev.,XI.,p.  260 
25602— So.  2 4 
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A  NEW   MODIFICATION  OF  THE  YEBMOEEL   NOZZLE. 

In  applying  the  Bordeaux  mixture  and  other  copper  preparations 
with  the  Yermorel  nozzle  (Fig.  1)  it  often  happens,  especially  after  the 
pump  haA  been  used  for  some  time,  that  the  degorger  A  when  pressed 
forward  for  the  purpose  of  clearing  an  obstruction  in  the  orifice  B  does 
not  slip  back  of  its  own  accord,  and  in  consequence  the  liquid  rushes  out 
at  G  until  it  is  checked  by  the  operator  reaching  forward  and  palling 
the  rod  down  with  his  hand.  To  remedy  this  difficulty  as  well  as  to  be 
able  to  suddenly  stop  and  start  the  flow  of  liquid,  which  in  certain  kinds 
of  work  is  often  desirable,  we  have  had  constructed  the  nozzle  and 
lance  figured  at  2  and  3.  It  will  be  seen  that  the  spring  0  (Fig.  3)  and 
the  rod  D  are  practically  the  same  as  those  in  use  on  the  Baveneau  noz- 
zle figured  and  described  in  Bulletin  No.  5  of  the  Section  of  Vegetable 
Pathology*  Fig.  2  shows  the  modified  nozzle  natural  size  in  section 
with  the  orifice  6  closed  by  the  degorger  £.  The  liquid  entering  the 
chamber  at  F  is  prevented  from  escaping  at  the  back  of  the  nozzle  by 
the  packing  A,  through  which  the  degorger  £  works,  and  which  is 
tightened  by  turning  the  screw  of  the  stuffing  box  O.  The  brass  spring 
D  should  not  be  fastened  to  the  degorger  E  for  the  reason  that  it  is 
often  necessary  to  remove  it  so  that  the  degorger  may  be  cleaned  and 
oiled. 

Mr.  A.  L.  HoUaday,  our  agent  located  at  Charlottesville,  Va.,  has 
used  the  nozzle  and  lance  for  some  time,  and  in  answer  to  our  inquiries 
as  regards  its  work,  says : 

I  like  the  apparatus  better  than  any  I  have  ever  used.  The  spray  being 
readily  and  quickly  cut  off,  without  putting  the  other  hand  to  the  lance, 
renders  it  convenient  in  passing  from  one  row  to  another,  or  in  passing 
around  the  end  of  a  row.  Then  there  is  no  danger  of  losing  the  cup 
at  the  end  of  the  degorger  and  having  the  liquid  squirted  back  in  your 
face  or  upon  your  clothes.  Best  of  all,  however,  I  like  the  way  the  de- 
gorger springs  back  of  its  own  accord.  With  the  old  nozzle,  when  the 
lance  is  pointed  downwards,  the  degorger  often  slips  forward  and  then 
instead  of  spraying  in  front  the  liquid  shoots  out  behind,  which  is  very 
annoying. 

•  P.  104. 
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A  NCW  MODIFICATION  OF  THE  VERMOREL  NOZZLE. 
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KEVIEWS  OF  BECEHT  UTEEATUBE. 

Bb£FELD,  Osoab. —  Untersuchungen  aus  dem  Oesammtgebiete  der  Myko- 
logie.  FarUetzung  der  Schimmel  und  Hefenpilze  von  Oscar  Brefeld. 
Die  UDtersachungen  sind  aasgefiihrt  im  Kouigl.  botanischen  Insti- 
tute in  Miinster  i.  W.  mitUnterstutzung  der  Herren  Dr.  G.  Istv4uify 
und  Dr,  Olav.  JohanOlsen.  Quarto.  Leipzig,  verlag  von  Arthur 
Felix,  1888  and  1889.  Heft  VIL  Basidioniyceten  11.  ProtoboM- 
diomycetefij  pp.  178;  11  lithographic  plates.  Price  28  marks.  He/t 
VIIL  Basidiomyceten  HI.  Autobasidiomyceten  und  die Begriindung 
des  natiirliehen  Systemes  der  Pilzej  pp.  305;  12  lithographic  plates. 

Space  forbids  mention  of  all  the  interesting  and  important  conclusions 
reached  by  Brefeld  in  these  two  volumes,  which  extend  and  complete 
Heft  III,  published  in  1877.  The  work  deserves  and  must  everywhere 
receive  the  highest  praise.  A  man  of  less  heroic  mold  would  never 
have  undertaken,  much  less  have  carried  to  completion,  such  a  stu- 
pendous work.  It  represents  the  labor  of  years,  and  sums  up  the  criti- 
cal study  of  over  two  hundred  distinct  species,  distributed  through 
about  sixty-five  genera  and  subgenera,  each  of  which  was  grown  in 
sterilized  culture  media  from  a  single  spore.  The  results  of  this  study, 
if  confirmed  by  others  as  in  great  part  they  undoubtedly  will  be,  must 
lead  to  a  number  of  important  changes  in  classification,  one  of  these 
being  the  reduction  of  the  Uredinece  to  a  subordinate  position  alongside 
the  Auricularieco  and  TremelUnece  under  Protob<i8idiomyceteSy  another 
being  the  recognition  cf  the  close  relationship  of  the  Uatikigine^p. 
Ptychogasterforms  are  regarded  simply  as  free-living  Ustilaginecc^ 
and  the  smuts  must  consequently  be  looked  upon  as  reduced  or  unde- 
veloped Basidiomycetes^  destitute  of  pilei,  stipes,  etc.,  and  restricted  to 
the  production  of  chlamydospores  (smut  spores).  In  like  manner  the 
Uredo-  Teleuto-  and  ^cidiospores  of  the  Uredinece  are  regarded  as 
only  so  many  forms  of  chlamydospores  strictly  comparable  with  those 
discovered  in  Basidiomycetes. 

Nothing  need  be  said  here  respecting  Brefeld's  methods,  since  they 
have  been  already  generally  approved,  and  are  set  forth  substantially 
in  Heft  lY,  only  such  modifications  and  improvements  of  methoils 
there  described  being  employed  as  time  and  experience  showed  to  be 
necessary.  It  is  sufficient  to  state  that  single  spores  were  cultivatixl 
in  suitable  media  and  their  growth  followed  uninterruptedly  from  ij^er- 
mination  to  the  production  of  fresh  spores  upon  simple  or  compound 
sporophores.  Many  of  these  were  under  cultivation  for  months 
together,  and  so  thoroughly  successful  were  some  of  his  cultures  that 
by  the  use  of  larger  and  larger  slides  and  by  the  addition  of  fresh 
nutrient  material  he  was  able  to  keep  some  species  under  observation 
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for  a  space  of  two  years,  in  fact,  until,  a«  in  case  of  Dacryamyees^  tliej 
reached  anmauageable  dimeusious.  Tbe  following  are  some  of  Bre- 
feld-»  Gonelasions : 

The  Bimdiomycetes  separate  naturally  into  two  divisions,  ProtohMi- 
diomyeeten  with  divided  basidia,  and  Autobasidiomycetes  with  undi\nded 
basidia. 

The  forms  of  Protob<mdunnycetes  sabdivide  into  three  characteristic 
families.  (See  below.)  The  forms  of  Autobasidiomycetea  inclnde  the 
Hymenomycetes  and  Oasteroniycetea  of  earlier  classifications. 

The  compoaud  sporophore  bearing  the  basidia  is  of  non-sexaal  origin 
and  nature. 

There  is  no  evidence  of  sexual  reproduction  in  any  stage  in  any  mem- 
ber of  this  group. 

The  Bandiamyceies  have  been  thought  to  be  destitute  or  nearly  so  of 
pleomorphy.  The  actual  case  is  quite  the  contrary.  They  are  as  much 
inclined  to  pleomorphism  as  any  class  of  fungi,  not  excepting  Ascomy- 
cetes. 

In  Protobasidiomyeetes  conidia  are  of  almost  universal  occurrence. 
They  are  borne  either  on  separate  conidiophores,  on  coremia,  or  on 
conidial  layers.  Even  pycnidia  occur  in  Craterocolla  cerasi.  In  certain 
cases  conidia  may  also  propagate  by  budding  in  yeast  form  e,  g.  spe- 
cies of  Tremella.  In  Autobasidiomycetes  conidia  also  occur,  but  are 
somewhat  less  frequent. 

Aside  from  conidia  there  are  other  associate  spore  forms,  the  peculiar 
Cblamydospores.  In  simplest  form  they  occur  as  the  well-known 
^^  oidia,"  but  they  also  appear  in  other  and  higher  forms  which  occur 
either  singly  or  in  masses  like  sporophores  or  like  conidiophores.  These 
Cblamydospores  have  not  yet  been  found  in  Protobdundiomycetes^  but 
in  most  families  of  AutoboHdiomycetes  are  very  widespread  in  Oidium 
form,  less  common  under  more  highly  developed  forms.  In  some  in- 
stances entire  mycelia  assumed  the  Oidium  form  and  propagated  re- 
peatedly like  ^'  Oidium  lactiSj^  nor  could  the  author  induce  them  to 
assume  any  other  form  by  artificial  cultures  in  nutrient  solutions.  In 
the  genera  Nyctalis^  Fistulinay  and  Oligoporus  (Ptychogaster)  highly 
developed  cblamydospores  are  particularly  abundant. 

The  discovery  of  these  associate  spore  forms  gives  a  peculiar  char- 
acter to  this  whole  class  of  fungi  and  is  extremely  important  in  a  mor- 
phological sense,  not  only  for  tbe  arrangement  of  the  several  portions 
of  the  class,  but  also  as  determining  its  relations  to  other  classes. 
Heretofore  the  basidia  and  basidiospores  were  ot  small  value  morpho- 
logically. They  could  not  be  compared  with  any  other  spore  form. 
The  conidia  are  the  most  essential  for  comparison.  The  cb  lamydospores 
are  non-sexual  intercalary  forms.  For  tbe  explanation  and  understand- 
ing of  the  basidia  and  Basidiomycetes  they  are  of  no  importance. 
The  basidia  are  also  conidiophores,  but  with  this  distinction,  they 
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have  become  specialized  and  stand  on  a  higher  level  morphologmJlj; 
or,  as  Brefeld  pats  it : 

The  conidiophore  as  a  hasidium  has  become  typical  and  regular  in  form  and  segmenta- 
tion  and  especially  in  namber  of  spores ;  the  canidiophoref  in  the  narrower  meaning  of  tkt 
uiord  stands  npon  a  lower  level ;  it  has  not  yet  reached  this  typical  regularity  of  form 
and  in  connection  therewith  the  definite  number  of  spores ;  in  both  it  oscillates  con- 
tinually and,  influenced  by  suitable  conditions,  is  large  or  small,  is  thickly  covered 
on  its  top  with  sporesi  or  poor  in  spores,  or  reduced  sometimes  even  to  a  single  spore. 

From  this  and  following  statements  it  is  clear  that  Brefeld  considers 
the  compound  sporophores  of  Eymenomycetous  and  Oastromycetous  fangi 
as  evolatioDS  from  earlier  and  simpler  conidial  forms,  many  of  which 
still  persist.  The  impossibility  of  deriving  all  these  forms  from  one 
primitive  stock  is  so  apparent  that  he  writes  with  a  grim  delight  : 

Wo  bleibt  nun  hier  die  Systematik  de  Barys,  etc. 

and  again  more  severely : 

Diese  Systematik  hat  hochstens  noch  den  Anspruch,  als  ein  Beispiel  fort  zn  be- 
stehen,  welches  lehrt,  wohin  blosse  Deductionen  in  der  Systematik  ftihren,  wenn 
sie  nicht  auf  dem  Boden  der  vergleiohende  "Morphologie  stehon. 
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The  reader  will  be  interested  in  comparing  Brefeld's  scheme  of  classi- 
fication here  reprodaced  with  that  given  by  De  Bary  in  his  Morphology 
and  Bioloffyj  English  ed.,  p.  132,  German  ed.,  p.  142 : 

Natural  syatem  of  the  filamentou%  fi^ngi. 


'1.  ClaM  Zv§wnye€teM. 

Sexual   mprodoction  by 
ZyKOspores. 


rh.\coinTcetea  (lower. 


my 
fungi). 


ka»,     sexnai 


Non-fleznAl   propAgaUon. 


By  sporaa^  ooly.  (*) 

Bv  iiporangia  auiIcodI- 
cHa.  (••) 

By  conidia  only,  (tt) 


II. 


Claas  Oomyeetu. 
i!>exnal   reprodnction 
idiiporMi. 


(  Miirorinl. 

{ TbaiunidUn  (t). 

Ch()anriihorr««  (t). 

(  ChfDtoclAdlarein  (t). 
{  Piptocephalldce. 


by 


Non-aaxnal  propagation. 


Uatilofdnee. 

Intcrmediato  fonna. 


By  aporangiaorconidia.  ^  ^pmlrgnln. 


I 

IBy 


conidia  only. 


iPeroDoiiporMB. 
Hapnilrgnln. 
Cliytrldlaccn. 

Entomophthores. 


MfcomyeeiM  (higher, 
axnal  fongi). 


( By  aporangia  (*)reAein- 
bling  HMci. 


Propagatiini. 


Profomycoa  (proyia- 
ionally  ouo  gt;nna 
only.) 


IUatilago,  TilletiaSo- 
fomiaof  the  anint 
fuiigi). 


aidia.  (tt) 


I.  CiAwAteomyeetet.  Propa- 
gation by  spontnida  and  co- 
nidia. (**)  Sporangia  in  aaci. 


Exoaaoi  (asoi  naked). 


TExoaacaa, 
f  Tapbrina  (proviaion- 
ally  only  tbeae  two 


genera). 


Carpoaaci  (asci  in  com- 
poand  fruit-bodiea).' 


r  TuberaceiB. 

Pvrouom.Ycetea. 

Disconiycetea  (the 
characteristic  masa 
of  Ascomycetoa) 
with  tbeir  subfami* 
liea. 


II.  Claaa  Batidioni}fe€ttB. 
Propagation  by  conidiaonly. 
(tt)  (Jonidia  borne  on  baai- 
dia. 


""r^r^'r  (<*^"r(^'l  *^«»^»- 


Tided). 


Antobaaidio- 
m  y  c  « t  e  a . 
(Basidia  un- 
divided.) 


fLycopenliaces. 
'Aiigiocnr-  /  NidulArieft^. 
poua.   (ID'i  Pballoideie. 

I  Hymenogaatree. 

(■  Tbclophoree. 
H  emiangio- )  Hyduvip. 
carpoua.    I  Pol>  porcsB. 
[.Agaricini. 

1M)U8.  (,)    J  xomentellew. 
The  asteriaha,  etc.,  denote  genetic  kinahipa,  indicated  in  Brcfold'a  table  by  counccting  linea. 

The  general  observations  of  Heft  VIII  are  completed  by  two  very  in- 
teresting: chapters  on  (1)  The  Morphological  Value  of  Chlamydospores  in 
Fungi  and  on  (2)  The  Morphological  Value  of  Conidia  in  Fungi.  There 
is  also  a  sort  of  appendix  on  The  importance  of  light  for  the  development 
of  certain  fungous  forme.  The  conclusion  of  the  latter  is  that,  in  the 
fnngi  which  were  examined  [Pilobolue,  Coprinus),  light  has  no  intinence, 
on  sterile  mycelial  growths,  but  that  it  is  absolutely  essential  to  the 
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normal  developnient  of  the  primordia  and  the  compound  sporophores. 
the  blue- violet  end  of  the  spectrum  being  the  only  stimulating  portion. 
In  many  cases  the  mycelia  remained  absolutely  sterile  when  kept  in 
darkness  or  when  exposed  only  to  yellow  light. 

In  his  preface  to  Hefb  YII  the  indefatigable  author  promises  to  re- 
turn to  the  smuts  in  Heft'' IX  and  to  the  Ascomycetes  in  X  and  the  fol- 
lowing neften.  We  trust  he  may  be  spared  life  and  daylight  to  the 
completion  of  his  great  task,  the  material  for  which  he  tells  us  is  al- 
ready in  good  part  accumulated  and  only  remains  to  be  put  into  proper 
shape.— Ebwin  F.  Smith. 

MiYABB,  KiNGO.  On  the  life  history  of  Macrosporium  parasiticum^ 
Thiim.  Annals  of  Botany,  February,  1889. 
The  investigations,  the  resurlts  of  which  are  set  forth  in  this  paper, 
were  carried  on  at  Harvard  University  under  the  direction  of  Dr.  Far- 
low,  the  material  for  study,  consisting  of  onion  plants,  having  been 
sent  to  him  from  Bermuda.  Without  going  into  the  details  of  the 
work  it  may  be  said  that  Mr.  Miyabe  concludes  that  Macrosporium  para- 
siticum^  Thiim.,  is  the  same  as  Macrosporium  sarcinuUij  Berkeley,  and 
that  both  of  these  so-called  species  are  merely  forms  of  the  common 
Pleospora  herbarum.  He  further  shows  that  there  are  only  two  forms 
of  the  Pleospora^  i.  c,  the  ascosporous  and  the  Ma^yrosporium^  and  re- 
marks in  his  recapitulation  that  the  presence  of  pycnidia  is  very  doubt, 
ful,  and  may  have  disappeared  from  the  fungus  cycle  of  development 
altogether.  It  is  shown  that  the  formation  of  the  perithecia  is  not  at- 
tended by  any  sexual  act,  and  finally  that  the  Macrosporium^  contrary 
to  the  usual  belief,  is  a  true  parasite,  having  power  of  developing  within 
the  tissues  of  plants  not  previously  injured  by' fungi  or  other  causes. — 
B.  T.  Galloway. 

Lagebheim,  G.  Ueber  einige  neue  oder  bemerJcenswert^ie  Uredineen. 
Hedwigia  Band  XXVIII,  Heft  2,  p.  103. 
In  this  paper  are  given  the  results  of  some  recent  observations  on  sev. 
eral  genera  of.  UredineWj  the  first  of  which  is  Diorchidium,  This  genus, 
according  to  the  author,  was  established  by  Kalchbrenner  in  1883  from 
specimens  occurring  on  Milletia  caffra^  collected  at  Port  Natal,  South 
Africa.  It  differs  from  Fuccinia  in  having  teleutospores  divided  by 
perpendicular  or  oblique  instead  of  horizontal  cross-walls.  Soon  after 
the  attention  of  mycologists  was  directed  to  this  peculiar  genus,  new 
species  were  found,  the  first  among  these  being  Diorchidium  laroe^  Sacc 
&  Bizz.,  on  Manisurus  granulis  from  Brazil,  and  Diorchidium  pallidum^ 
Winter,  on  an  undetermined  host  plant  from  the  same  place.  Later, 
De  Toni  in  Sylloge  VII,  p.  736,  referred  Triphragmidium  binatum^ 
Berkeley,  on  an  undetermined  host  plant  from  Nicaragua,  and  Puocinia 
verti'Septa^  Tracy  &  Galloway,  on  Salvia  ballatayflora^  from  New  Mexico^ 
to  the  same  genus.    In  the  case  of  D.  pallidum  and  />.  vertisepta  uredo- 
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spores  were  described  as  occnnitig  with  the  teleiito  forii),  but  of  the 
remaining  three  species  only  the  latter  stage  was  observed.  In  one  of 
these,  2>.  /crre,  8.  &  B.,  on  Manisurus  granulis^  the  author  has  recently 
discoverc'd  the  uredo  form,  which  he  describes  as  occurring  abundantly 
on  both  sides  of  the  leaves.  The  sori  are  scattered  and  give  to  the 
surrounding  parts  a  reddish  or  yellowish  hue..  The  spores  are  roundish 
or  ovate,  24-30/i  in  diameter,  and  are  more  or  less  spiny.  Teleutospores 
of  this  species  were  very  scarce.  They  are  roundish  or  ovate,  greatly 
enlarged  at  the  apex  and  often  somewhat  concave.  The  author  con- 
cludesihis  remarks  on  this  genns  by  saying  that  it  is  certainly  closely 
related  to  Puccinia^  the  only  difiercnce,  so  far  known,  being  the  posi- 
tion of  the  septum,  which  is  never  constant. 

Following  the  foregoing  observations  are  notes  on  a  new  variety  of 
Puecinia  Schndderij  SchroBt;  Pnccinm  rubefa4de..8y  Johans.;  Puccinia 
iiiphiij  Sch w. ;  Pacdnia  Seymeriw^  Burr. ;  Puccinia  ribisj  D.  C. ;  Puccinia 
oxyriwj  Fckl. ;  Uramyces  Holwaiy  n.  8.  /  Uredo  arcUcuB^  n. «.,  and  Ceeoma 
nitenSy  Schw. 

Uromyces  Bolwai  was  collected  at  Ann  Arbor,  Mich.,  by  Mr.  E.  W.  D. 
Holway  on  Idlium  svperbum.  Both  the  nredospores  and  teleutospores 
occur  at  the  same  time,  appearing  on  both  sides  of  the  leaf.  The  M- 
eidium  was  not  found.  The  nredospores  are  roundish,  spiny,  and  are 
20-26/1  in  diameter.  The  teleutospores  resemble  in  every  respect  those 
of  U.  ery  hroniij  (DC),  excepting  that  they  are  of  a  somewhat  lighter 
color  and  have  a  thicker  apex.  In  speaking  of  Cceoma  nitens  the  au- 
thor cites  the  opinion  of  several  writers  as  to  the  probable  connection 
of  this  fungns  with  other  TJredinece  occurring  upon  Rubus,  concluding 
his  remarks  by  a  reference  to  Allescher's  paper,  published  in  Bot.  Gen* 
trablatt,  No.  48, 1888,  in  which  it  is  shown  that  the  Ccroma  is  an  isolated 
form.— B.  T.  GaJLloway. 

Plowright,  Charles  R.  A  Monograph  of  the  British  Uredinew  and 
UstUaginew. 

The  appearance  of  this  book  was  gladly  welcomeld  by  American 
botanists,  although  it  does  not  deal  with  distinctively  American  species. 
It  fills  a  need  long  felt  by  workers  in  this  special  field  by  combining  in 
a  convenient  form  the  history,  biology,  morphology,  classification,  and 
economics  of  the  rusts  and  smuts.  The  economic  features  are  not  di- 
rectly treated  in  detail,  but  every  portion  abounds  in  notes  and  sugges- 
tions that  can  be  applied  to  this  phase  of  the  subject,  and  the  chapter 
on  infection  bears  directly  upon  it 

The  first  part  of  the  book  comprises  chapters  on  the  biology,  my- 
celinm,  spermogonia,  cecidiospores,  nredospores,  teleutospores,  and 
hetercBcism  of  the  TJredinece  ;  on  the  mycelium,  formation  of  the  teleuto- 
spores, and  germination  of  the  teleutospores  of  the  UstHaginem  ;  on  in- 
fection of  host  plants  by  the  UstUaginem ;  spore  culture,  and  artificial 
infection  of  plants. 
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The  object  of  the  book,  tbe  aatbor  says,  ^'  is  to  obtain  an  insight  into 
the  life  history  and  stracture  of  the  species  of  parasitic  cryptogams  oc- 
curring in  Great  Britain." 

In  the  chapter  on  sperraogonia  considerable  attention  is  paid  to  tbe 
attractions  offered  to  insects  by  the  saccharine  qualities  and  odor  of 
the  spermogonia  themselves  and  the  bright  color  of  the  spots  on  which 
they  are  produced.  A  large  number  of  experiments  on  the  germination 
of  sperraatia  were  made,  and  the  author  succeeded  in  germinating^  the 
spermatia  of  the  £ecidia  on  Bellia  perennia^  Ranunculus  bulbosus,  R. 
ficariaj  Anemone  coranariay  Lapscma  communis^  and  some  others,  but  he 
did  not  succeed  in  infecting  healthy  plants.  He  discovered  important 
differences  between  the  budding  spermatia  and  true  yeast  spores,  in 
that  the  former  did  not  produce  alcohol.  The  function  of  the  sper- 
matia is  discussed  at  some  length,  and  the  author  concludes  that  the 
balance  of  evidence  points  to  the  conclusion  that  the  spermatia  are  not 
sexual  organs,  but  may  possibly  be  conidia. 

An  important  item  in  the  chapter  on  »cidiospores  is  the  fact  that 
Plowright  could  not  induce  them  to  germinate  after  forty-eight  hours, 
contrary  to  De  Bary,  who  states  that  they  retain  their  germinati  ve  fac- 
ulty for  some  weeks. 

Under  Uredospores  he  notes  the  production  of  sporidia  when  the 
germ  tube  can  not  enter  a  stoma,  and  discusses  the  significance  of  para- 
physes  occurring  with  the  uredospores.  He  considers  them  as  morpho- 
logically analogous  to  the  pseudo  peridial  cells  of  the  secidiospores,  and 
says  that  when  uredospores  do  not  arise  directly  from  the  secidiospores 
they  are  constantly  present,  but  hardly  present  at  all  when  the  uredo- 
spores arise  directly  from  the  secidiospores.  He  thinks  that  this  indi- 
cates that  they  are  an  indication  of  exhaustion  of  vital  energy,  which  is 
combated  by  protective  efforts  on  the  part  of  the  fungus  in  preserving 
the  spores  it  does  produce. 

Considerable  space  is  devoted  to  the  influence  of  barberry  bushes  on 
wheat  and  to  the  development  of  the  knowledge  of  the  heteroecism  of 
the  Uredinew.  The  latest  results  on  the  subject  are  given  in  a  tabular 
statement  which  may  be  summed  up  as  follows :  Forty-seven  teleato- 
spore  forms  have  been  connected  with  their  corresponding  sBcidia.  Of 
these  Plowright  himself  has  established  the  connection  in  eleven  cases 
and  verified  it  in  twenty-seven  others. 

The  TJstihiginece  are  dealt  with  in  essentially  the  same  manner  as  the 
UredinecB.  After  a  short  chapter  on  the  mycelium,  the  author  devotes 
a  much  longer  one  to  spore  formation,  which  he  describes  in  detail  for 
each  genus.  The  chapter  on  germination  includes  descriptions  of  germi- 
nation in  all  the  different  genera,  together  with  fifteen  species  of  Vsti' 
lago^  five  of  Vrocyfttis  and  three  of  Entyloma. 

The  chapter  on  Infection  of  Host  Plants  by  the  Ustildginew  is  devoted 
to  discussing  as  to  when  and  where  the  germ  tubes  of  Tilletia  tritici  and 
Ustilago  segetum  outer  the  young  plant ;  while  this  has  been  practically 
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settled  for  the  former,  Plowrif^ht's  experiments  witb  the  latter  have  only 
brought  forth  negative  results.  The  chapter  has  a  very  practical  appli- 
cation in  that  the  decision  of  the  question  decides  the  best  method  to  be 
followed  in  dressing  seed  to  prevent  smut.  The  fact  that  the  question 
has  been  decided  in  came  of  bant  has  enabled  farmers  to  practically 
avoid  it  by  a  little  exertion. 

The  chapters  on  spores  culture  and  artificial  infection  of  plants  had 
perhaps  been  anticipated  as  eagerly  as  any  by  practical  workers,  and, 
while  we  could  wish  they  had  been  longer,  they  are  full  of  valuable 
suggestions. 

The  descriptions  of  species  are  full  and  accompanied  by  lists  of  syn- 
onyms, exsiccati,  dates  of  appearance  and  disa[)pearance,  and  biolog- 
ical notes.  Plowright  follows  Winter  in  his  method  of  citing  authority. 
Where  there  is  a  double  citation  he  retains  the  original  authority  in 
parentheses  and  omits  the  other.  He  has  also  followed  Winter's  clas- 
sification, bnt  has  introduced  the  Brachyuromyces  and  Brachypuccinia 
to  cover  those  forms  having  spermogonia,  nredoapores,  and  telento- 
spores.  There  are  no  Ur&myces  corresponding  to  this  divisioti,  but  the 
following  Puccinias  are  included  under  it:  Puccinia  suareolens,  P.  huU 
lat\  P.  hierac'iy  P.  oentanrecBj  and  P.  taraT€LC%.  Winter  places  the  first 
two  nnder  Hemipuccinia  and  includes  hieracii  and  iaraxciei  under  P. 
floMculosarum,  one  of  the  Antepuccinias. 

In  PhraffmidiumP\ownghtomit»  any  subdivisions,  but  in  Melampsora 
he  departs  entirely  from  Winter's  arrangement  and  gives  the  following: 

I.  Melampsora.  Telentospores  formed  outside  the  epidermal  cells  of 
the  host  plant,  and  remaining  single. 

II.  Pucciniastrum.  Otth.  Telentospores  formed  outside  the  epider- 
mal cells,  becoming  longitudinally  or  obliquely  divided  into  from  two 
to  four  cells. 

III.  Thecopsara.  Magnus.  Telentospores  formed  in  the  epidermal 
cells,  iKiComing  confluent  into  irregular  circumscribed  masses.  Uredo- 
spores  in  pustular  heaps. 

IV.  Melampsorella.  SchroBt.  Telentospores  undivided,  formed  inside 
the  epidermal  cells  (intracellular),  hyaline,  confluent  in  wide-spreading 
masses.  Promycelial  spores  hyaline.  Uredospores  echinulate,  inclosed 
in  a  pseudoperidium. 

Coleosporium  and  Chrysamyxa  are  subdivided  in  the  same  manner  as 
Uramyces. 

There  is  a  supplement  containing  a  description  of  species  of  the  re- 
lated genera,  Oraphiola^  Entorrhiza^  Tuberculinaj  and  Protomyces. 

The  book  also  contains  a  copy  of  the  Massachusetts  barl)erry  law  and 
a  glossary,  and  is  well  indexed — B.  A.  Southwobth. 
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Prillieux,  M.    Maladie  des  Feuilhs  des  Pommiers  ct  ChAtaignicrs  en 
1888.    Society  Mycolop^ique  de  France,  Tome  IV,  p.  143. 

lu  this  paper  the  author  gives  an  accouutof  two  very  destractive 
diseases  which  prevailed  among  apple  and  chestnut  trees  in  several 
partiS  of  France  in  1888.  The  diseases  are  caased  by  parasitic  fungi, 
and  in  case  of  the  apple  the  fungus  makes  its  appearance  about  the  last 
of  August  and  develops  rapidly  during  the  month  of  September.  The 
disease  is  first  manifested  by  a  shriveling  of  the  leaves,  which  quickly 
turn  brown  and  fall,  leaving  the  limbs  entirely  bare  long  before  the 
proper  time.  Careful  examination  of  the  affected  parts  reveals  the 
presence  of  the  bo^ly  or  mycelium  of  the  fungus  growing  in  the  tissue, 
and  further  manipulations  show  that  at  certain  points  just  beneath  the 
epidermis  it  is  massed  together,  forming  dark-colored  sclerotia-  like  bodies. 
From  these  arise  the  conidiophores,  which  bear  upon  their  tips  the  spores 
or  reproductive  bodies;  these  are  usually  oblong,  occasionally  one- 
celled,  but  more  often  divided  by  one  or  more  transverse  partitions. 
The  mycelial  filiaments  also  occur  abundantly  on  the  surface,  forming 
numerous  little  dark-colored  bodies  similar  to  those  produced  beneath 
the  epidermis.  M.  Prillieux  places  the  fungus  in  the  genus  Cladospo- 
rium  and  states  that:  it  is  closely  related  to  Cladosporiuin  herbarum  var. 
faswulare. 

Besides  the  Clndosporium  there  is  also  produced  on  the  same  spots 
conceptacles  of  two  sizes  and  kinds,  the  smaller  ones  being  a  P/k>ma,  the 
larger  certainly  the  perithecia  of  a  sphaeriaceous  fungus  having  the 
asci  only  partially  developed.  Nothing  is  said  in  regard  to  the  prob- 
able connection  of  the  foregoing  forms,  but  in  concluding  his  paper 
the  author  remarks  that  leaves  containing  the  perithecia  have  been 
placed  where  the  future  development  of  the  fungus  can  be  studied. 

In  speaking  of  the  chestnut  disease  the  author  says  that  the  fungns 
attacks  the  leaves,  frequently  injuring  them  to  such  an  extent  that 
none  of  the  fruit  matures.  The  leaves,  when  first  attacked,  show  here 
and  there  on  the  surface  little  brown  dots,  which  soon  run  together, 
forming  larger  blotches.  Ultimately  the  leaves  fall  to  the  ground  and 
perish.  The  withered  spots  are  covered  on  the  under  side  with  the 
black  conceptacles  of  the  fungus,  and  in  these  the  reproductive  bodies 
are  formed.  The  fungus  appears  to  be  the  same  as  that  described  in 
Saccardo's  Sylloge,  Vol.  Ill,  p,  35,  under  the  name  Phyltosticta  maeuli' 
formis,  Sacc.  This  fungus  is  believed  to  be  a  form  of  SpJuerella  maeuli- 
formiSj  but  so  far  as  known  their  relationship  has  not  been  proved.  The 
author  closes  his  remarks  by  saying  that  the  great  damage  to  the  chest- 
nuts by  the  parasite  the  past  season  is  probably  owing  to  the  excep- 
tional humidity  of  the  atmosphere  throughout  the  entire  summer.  Jle 
further  states  that  the  only  means  of  eontrolling  the  disease  which  a 
knowledge  of  the  facts  in  the  case  suggests  is  to  gather  the  leaves  in 
the  fall  and  burn  them.— B.  T.  Galloway. 
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Thujien,  Felix  von.  Die  BekUmpfung  der  rilzkrankheiien  nmerer 
Culiurgewach^e.  Versnch  eiiier  Pflanzeiitberapie  ztiin  praktiHcluMi 
Gebraucbe  fur  Land-  nnd-  Forstwirthe,  Gartner,  ObHt-  niid  Wein- 
ziichter.  Verlag  von  Georg  Paul  Facsy,  Wien,  1880,  pai>er,  8vo., 
pp.  157. 

This  modest  little  volume  is  a  move  in  tbe  right  direction,  and  de- 
serves more  attention  than  it  appears  to  have  received  in  this  country. 

In  a  brief  and  interesting  manner,  albeit  not  in  very  choice  German, 
the  author  describes  some  of  the  more  destructive  fuiigoas  diseaHi^H  of 
orchard,  garden,  field,  and  forest,  and  states  concisely  the  best  metliotls 
of  dealing  with  this  class  of  diseases.  In  reading,  however,  one  is 
especially  struck  by  the  advance  which  has  been  made  in  the  treatment 
of  the  vine  mildew,  Peronosporaj  since  1885,  when  the  author  wrote :  "A 
favorable  result  is  not  to  be  expected  from  any  fungicide;  up  to  this 
time  at  least  all  proposed  remedies  have  proved  totally  inadeciuate,  or 
at  least  impracticable  on  a  large  scale." 

Thirty  five  distinct  diseases  are  included,  distributed  as  follows  :  13 
on  field  crops,  10  on  fruit  and  garden  vegetables,  6  on  the  vine,  and  6 
on  forest  trees. 

In  the  introduction,  which  to  the  general  reader  is,  ])erhap8,  the  most 
interesting  portion.  Professor  von  Thumen  discusses  those  special  con- 
ditions which,  in  his  judgment,  favor  the  increase  of  this  class  of  dis- 
eases.   They  are : 

(1)  The  accidental  introduction  of  foreign  parasites  {Einschleppung). 

(2)  The  almost  universal  neglect  of  field  hygiene,  meaning  by  this  the 
destruction  of  neighboring  wild  plants,  etc.,  which  migbt  harbor  injuri- 
ous fungi. 

(3)  The  growth  of  one  crop  repeatedly  {Eypercultur)  whereby  every 
opportunity  is  given  for  the  excessive  multi])lication  of  parasites. 

(4)  Propagation  by  unnatural  methods,  f.  «.,  by  layering,  budding, 
grafting,  etc. 

(5)  The  ever-increasing  business  intercourse  and  movement  of  popu- 
lation. , 

It  is  apparent  from  these  statements  that  the  author  believes  the 
control  of  this  class  of  diseases  lies  largely  in  the  hands  of  tbe  cultivator. 
Be  should  guard  against  foreign  enemies;  he  should  carefully  destroy 
weeds,  etc.,  likely  to  harbor  parasitic  fungi ;  he  should  practice  rotation 
of  crops  ;  he  should  return  as  much  as  possible  to  varieties  raised  from 
seed,  and,  finally,  he  should  keep  a  sharp  watch  lest  enemies  be  intro- 
duced from  neighboring  localities  in  unsuspected  ways,  e.  </.,  with  goods, 
seeds,  grains,  vines,  etc. 

His  remarks  on  "the  root-mould  of  the  grape-vine"  appear  of  sutti- 
cient  interest  to  be  reproduced  in  full,  especially  in  view  of  tbe  possi- 
bility that  the  mysterious  and  destructive  vine  disease  of  California  may 
be  due  to  some  similar  parasite. 

"  Within  a  few  years — about  six  or  eight — numerous  complaints  ha*** 
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come  from  the  vine  districts  of  tho  most  different  lands  about  a  so-called 
mysterious  disease  to  which  single  vines  or  larger  parts  of  the  vineyanl 
have  fallen  victim.  Without  visible  cause  stocks  here  and  there  in 
vineyards  which  have  stood  for  decades  or  centuries  in  good  cultivation 
and  sound  growth  begin  to  be  sickly,  their  leaves  become  yellowish, 
then  withered  and  drooping,  their  ends  and  edges  growing  brown ;  end 
shoots  and  other  young  shoots  dry  up,  and,  in  many  cases,  the  whole 
aspect  gives  exactly  the  impression  that  the  vineyard  has  been  attacked 
by  the  vine-louse.  At  other  times  there  occurs  in  the  vine  generally 
only  an  extremely  slight  vegetative  activity,  as  one  may  readily  observe 
if  lie  passes  through  the  vineyard  in  May  6t  in  the  early  part  of  June. 
Then  we  notice  that  the  stocks  attacked  by  the  ''mysterious"  disease 
have  developed  only  a  very  few  short  shoots,  and  these  bear  scanty, 
small  leaves,  and  a  few  short  abnormal-looking  small  clusters.  Finally, 
we  also  meet  vines  with  foliage  of  a  peculiar  green,  difficult  to  describe, 
and  on  which  a  marked  shortening  of  the  internodes  is  especially  strik- 
ing, giving  to  the  affected  stock  a  bushy  appearance  which,  in  connec- 
tion with  a  not  very  considerable  but  yet  clearly  visible  crinkling 
(Jcrausehivg)  of  the  leaves,  has  given  to  the  affected  stocks  (in  lower 
Austria)  the  common  name  (^^KraupeV^)  frizzles  (!). 

A  scrupulous  examination  of  the  roots  shows  that  no  vine-louse  is  at 
the  bottom  of  this  trouble;  moreover  no  other  insect,  at  least  no  abun- 
dantly appearing  parasite,  is  present  to  which  one  might,  perhajKs, 
ascribe  the  sickening  of  the  plants.  Just  as  little  can  we  find  on  the 
withering  or  dead  leaves  or  shoots  any  fungous  growth  whose  action 
has  caused  the  sickening  of  the  vine.  It  therefore  happens  in  very  numer- 
ous instances  that  the  experts,  practical  or  theoretical,  who  have  been 
drawn  thither  stand  helpless  in  face  of  the  disease.  It  may  be  accepte<l 
as  certain,  moreover,  that  this  disease  is  in  no  sense  a  new  one,  but  that 
it  has  existed  for  a  long  time,  although  it  probably  formerly  api>eared 
much  more  rarely,  and  in  consequence  was  overlooked  and  not  con- 
sidered. For  a  long  time  this  described  appearance  has  been  known  to 
vine-growers  in  France  and  Switzerland,  and  given  them  much  concern. 
There,  also,  they  got  pretty  well  on  the  track  of  the  symptoms  of  the 
disease,  although  many  of  the  views,  assertions,  and  explanations  there 
published  lack  all  permanency  and  scientific  basis. 

There  is  no  doubt  that  the  sole  and  only  seat  of  the  disease  is  to  be 
looked  for  in  the  roots  of  the  vine,  and  therein  exactly,  as  well  as  in  its 
extraordinary  invisibility,  is  to  be  found  the  reason  why  the  peculiar 
cause  of  the  malady  remained  so  long  unknown.  A  fungus  extremely 
invisible  and  easily  overlooked,  or  more  strictly  a  sterile  fungous  growth, 
is  the  cause  of  the  sickness  and  death  of  the  vine.  If  wo  examine 
minutely  the  roots  of  those  vines  which  show  some  of  the  symptoms 
described  in  the  beginning,  we  shall  observe  first  of  all  a  strikingly  small 
number  of  fibrous  and  dependent  roots,  often,  indeed,  their  entire  ab- 
sence; and  further,  we  shall  see  on  those  still  present,  as  well  as  on  the 
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larger  main  roots,  very  delicate,  fine,  almost  cob-web-like,  white,  fungous 
threads,  whicli  are  abundant  or  scanty,  conspicuous  or  with  difliculty 
demonstrable,  and  which  cover  and  overgrow  the  organ  in  many  places, 
and  sometimes  even  spin  all  around  it.  The  great  fragility  and  tender- 
ness of  these  growths  is,  however,  also  the  reason  that  they  are  so  easily 
torn  off  and  destroyed.in  pulling  the  vines  out  of  the  earth.  On  this 
account,  for  the  more  certain  demonstration  of  the  trouble,  it  is  requisite 
that  the  removal  of  the  vines  be  effected  with  special  care  and  exact- 
ness. This  fungus  does  not  possess  any  organs  of  fructification,  but 
consists  entirely  of  very  thin,  hyaline,  cylindric-tubular  threads  or  hy- 
phse,  septate  at  long  intervals.  It  is  nothing  but  a  so  called  sterile  my- 
celium. Although  the  scientific  identification  and  naming  of  such  ster- 
ile forms  is  beset  with  great  difficulty,  still  ,without  special  violence, 
we  can  identify  the  root-mould  of  the  vine  with  the  growth  Fibrillaria 
xylotricliaj  described  by  Persoon. 

Similar  sterile  mycelia,  which,  in  essential  particulars,  at  least,  do  not 
depart  from  those  on  the  roots  of  the  vine,  are  found  everywhere  on 
decaying  twigs  and  branches  of  deciduous  and  coniferous  trees,  as  well 
as  on  all  sorts  of  decaying  wood  lying  below  the  earth's  surface ;  finally 
also  on  the  roots  of  very  different  plants,  in  short,  wherever  woody 
parts  begin  to  decay.  If,  for  example,  in  a  shady  forest  we  examine  a 
heap  of  broken-off,  withered  branches  or  a  pile  of  limb- wood,  we  very 
soon  observe,  as  we  throw  it  somewhat  apart,  that  the  whole  mass  is 
I)enetrated  in  all  directions,  in  case  it  has  remained  undisturbed  some 
weeks,  by  fine,  hyaline,  thin  and  delicate  threads.  Almost  every  single 
small  branch  is  woven  and  spun  over;  and  the  moister  the  locality  the 
more  restricted  the  access  of  air,  so  much  the  more  compact  is  the  weft, 
so  mucb  the  more  numerous  are  the  threads. 

But  this  observation  here  communicated  puts  us  at  once  on  the  right 
track;  it  shows  us  a  parasite  injurious  to  vine  growing,  but  on  the  other 
hand  gives  us  the  method  by  which  we  can  protect  our  plantations  from 
its  attacks.  In  like  manner,  as  into  the  small  branches  and  twigs,  the 
encircling,  thin,  fungous  threads  penetrate  into  the  roots  of  the  vine, 
the  tissues  of  which  they  disintegrate,  first  those  of  the  outer  bark,  then, 
later,  pushing  steadily  inward,  they  ramify  between  the  wood  cells, 
brown  these  first,  and  then  bring  them  quickly  to  destruction,  and 
thereby  progressively  the  whole  organ  into  decay.  It  is  evident  that 
the  thinner  and  weaker  roots  first  suffer  the  attacks  of  the  invisible, 
but  not  on  this  account  less  dangerous,  enemy,  and  this  is  why,  as  al- 
ready emphasized  ,we  find  the  diseased  vine  when  lifted  out  of  the 
ground  almost  wholly  denuded  of  horizontal  {than)  and  fibrous  roots, 
and  entirely  dependent  upon  the  main  roots  for  nourishment.  For  this 
reason,  the  sickening  and  decay  of  the  plants,  the  main  roots  alone  not 
being  able  to  perform  the  function  of  sustenance. 

If  the  subsoil  of  the  vineyard  is  unduly  impervious  while  the  surface 
soil  is  very  loamy  and  clayey,  then  the  excessive  wet,  so  hindered  from 
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running  off  or  settling  down,  causes  easily  of  itself,  as  it  stagnates,  a 
growth  of  fungous  m^celia,  and  the  roots  of  the  vine  have  accordingly 
to  suffer  from  it  in  the  way  described.  For  overcoming  such  condi- 
tions we  shall  have  to  bring  into  use  various  methods  adapted  in  each 
case  to  the  local  conditions,  e,  g.:  drainage,  thorough  loosening  aDd 
aerating  of  the  soil,  earth  mixture  by  carting  on -sand,  contingently  also 
the  addition  of  gypsum. 

But  in  the  greater  number  of  cases  man  himself  is  the  guilty  party— 
the  keeping  clean  of  ths  soil  being  only  too  often  grossly  neglected. 
Upon  the  surface,  indeed,  the  industrious  and  methodical  vine^'ardist 
does  not  fall  into  error  so  easily,  since  several  times  a  year  the  entire 
vineyard  will  be  cut  over  (bekauen)  and  carefully  weeded  by  band  or 
by  the  plow.  But  this  alone  does  not  long  suflSce;  the  deeper  portions 
of  the  soil  must  also  be  carefully  cleaned,  and  this  unfortunately  is  almost 
everywhere  slighted,  probably  entirely  neglected.  If  the  branches  and 
twigs  lying  in  the  open  air  form  a  most  favorable  soil  for  those  tender, 
white,  fungous  threads,  how  much  more  cust  the  same  objects  further 
their  growth  when  buried  deep  in  the  earth  where  the  air  supply  is  so 
much  more  scanty.  All  wood  fragments  occurring  in  the  soil  figure  as 
the  most  important  spawn  ground  of  such  mycelia — and  such  fragment* 
are  never  absent  from  the  vineyard. 

In  the  removal  of  old  or  dead  vines,  in  intrenching  {vergruben)^  etc., 
numerous  root  fragments  always  remain  in  the  earth  ;  in  grubbing  and 
hoeing  {hehaucn  and  hacJcen)  such  are  easily  cut  oft*;  in  pulling  out  vine 
palings  in  autumn  numerous  pointed  ends  are  broken  oft*  and  remain iu 
the  soil;  enough  wood  fragments  are  accidentally  introduced  into  tbe 
vineyard  with  the  stable  manure ;  dead  twigs  fall  from  the  fruit  trees 
frequently  planted  in  the  vineyard,  or  prunings  occasionally  remain; 
or  pieces  of  roots  are  easily  cut  off  in  working  the  soil ;  or  wood  ma^'  be 
introduced  in  various  other  accidental  ways.  But  we  als )  bring  many 
sorts  of  wood  into  the  vineyard  directly,  especially  where  the  objection- 
able custom  prevails  of  burying  deciduous  and  coniferous  brushwood 
for  tlie  loosening  and  improvement  of  the  soil.  The  described  mycelia 
develop  most  luxuriantly  upon  all  these  various  wooti  fragments — in- 
deed, frequently  enough  such  fragments  are  entirely  covered  with  the 
mycelia,  even  before  the  wood  is  buried,  and  their  migration  to  tbe 
root'3  of  the  vine  and  the  infection  of  the  latter  is  only  a  question  of 
time. 

But  the  causes  of  the  root  mould  here  described  give  at  the  same  time 
a  correct  indication  for  the  satisfactory  treatment  and  banishment  of 
this  destructive  disease.  We  have  already  spoken  of  a  gradual  im- 
provement of  the  soil  and  drainage,  but  in  addition  the  most  punctil- 
ious preservation  of  the  vineyard  soil  from  all  wood  is  the  most  certain 
means  of  protecting  it  from  the  root-mould.  Again,  it  must  be  insisted 
on  strongly  that  in  pruning  the  vines  the  workman  shall  carefully 
gather  and  remove  all  the  separated  shoots,  so  that  nothing  whatever 
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shall  remain  lying  aboat  in  the  vineyard.  Likewise  in  hewing  n)a^t  all 
resulting  wood  fragments  be  scrnpalouslj  gathered  and  immediately 
removed.  All  stocks  once  attacked  by  the  disease  mast  be  pulled  ont 
and  burned  ab  soon  as  possible— all  still  existing  roots,  with  the  very 
Qtmost  speed.  Finally,  moreover,  care  must  be  taken  in  the  removal  of 
vine  stakes  at  the  beginning  of  the  winter  that  the  >points,  sometimes 
broken  off  in  this  way,  are  not  left  in  the  ground.  Were  it  in  general 
practicable,  from  local  or  pecuniary  reasons,  to  remove  the  vine  palings 
entirely  and  substitute  cultivation  upon  wires,  then  certainly  one  chief 
si^mrco  of  infection  would  be  entirely  removed.  In  conclusion,  it  may 
also  be  mentioned  that  where  persons  do  not  feel  able  to  do  without 
forest  litter  in  the  cattle  stables  and  the  use  of  the  resulting  manure 
in  the  vineyard,  a  frequent  scattering  of  Stassfurt  fertilizer  or  kainit  in 
the  stables  and  on  the  dung  pile  will  result  in  good,  as  thereby,  the  be- 
ginning of  this  fungous  mycelia  will  be  hindered." 

Three  other  nnderground  parasites  are  considered — Phasmodiophoray 
Dermatophthora  necatrix^  and  Rosellina  quercina;  but  no  mention  is 
made  of  Agarictts  melleus  or  of  Hartig's  Trametes  radiciperda^  which  Bre- 
feld  now  says  (vn,  p.  14)  should  unquestionably  be  referred  to  Poly- 
poms  annosus,  Fr.— Erwin  F.  Smith. 
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Plate  IX  (after  von  Tavel). 
Glcctporium   nervUequum. 

Fig.  1.  Cross-section  tbroagh  a  vein  and  pustnle  of  the  fungus;  the  basidia  are  only 

partially  drawn.    The  abscision  of  Rpores  has  not  yet  begun,    x  380. 

•2.  Spores,      x  380. 

FenesleUa  platani. 

.S.  Ci  OSS-sect  ion  through  a  young  stage.     The  representation  of  the  host  plant 
is  diagrammatic,    x  128. 

4.  More  advanced  stage,    x  128. 

5.  Same  mature.     The  spore  mass  is  only  indicated,    x  80. 

Plate  X. 

Fig.  1.   Langloitmla  spinoaa  mycelinm.     E.  A.  South  worth,  del. 

2.  Spore-i.     E.  A.  S  .  del. 

3.  Diorchidium  Tracyi^  uredospores.     E.  A.  S.,  del. 

4.  Teleulespores.     E.  A.  S.,  del. 

5.  Septosporium  hetrronporum^  tuft  of  conidia.    After  E.  A.  S. 

6.  Spores.      After  E.  A.  S. 
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COHTBIBUnOHS  TO  THE  HI8T0ET  OF  THE  DEVELOPMENT  OF  THE 

PTBEH0MTCETE8. 

(Plat©  XL) 
By  Franz  von  Tavkl. 
IContinued  from  page  58.] 

III.  Fenestella  Platani,  n.  s. 

Several  dry  branches  of  Platanus  attacked  by  Discula  platani  and 
two  forms  of  Cytispora  were  placed  in  moist  air  and  left  to  themselves, 
it  vras  the  end  of  October  before  the  observations  could  be  taken  up 
again.  The  Cytispora  forms  were  still  present,  and  between  them  pro- 
truded a  number  of  long  black  necks  of  the  perithecia  of  a  Pyrenomy- 
cete  not  described  in  any  of  the  systematic  works  which  we  used.  It 
was,  therefore,  very  minutely  examined ;  its  development  could  not,  of 
course,  be  followed  out  completely,  but  it  yielded  some  noteworthy  re- 
snlts. 

The  starting  point  of  the  investigation  was,  as  has  been  said,  a  form 
ofCytwpora.    Tbegreatvariabilityofthisform  makes itdoubtful  whether 
or  not  it  is  identical  with  C. platani^  described  by  Fuckel,  E.  F.  N.,  No, 
334.  While  still  in  the  younger  stages  Cytispora  shows  itself  on  a  branch 
in  the  form  of  small  swellings  1-3  millimeters  in  diameter.    The  bark  soon 
ruptures  and  tbe  well  known  worm-shaped  masses,  which  here  have  a 
waxy-yellow  and  often  a  whitish  color,  project  through  the  openings. 
TJpon  removing  them  a  black  body,  tbe  stroma,  may  be  seen  through 
the  crack  in  the  bark.    The  stroma  continues  to  increase  in  size,  mak- 
ing the  opening  in  the  bark  wider  and  then  projecting  through  it.    In 
the  meantime  new  spore-masses  protrude.    The  branches  were  kept  in 
tall  cylindrical  jars  containing  some  water  at  the  base.    It  was  apparent 
that  the  largest  stromata  existed  at  the  base  of  the  branches  while  the 
fangug  developed  very  sparingly  at  the  tips.    It  seems,  tLerefore,  that 
a  high  degree  of  moisture  promotes  the  growth  of  the  fungus.    Fully- 
developed  specimens  of  .Cytispora  often  attain  a  diameter  of  one-half  a 
^ntimeter;  ten  spore-masses  may  project  from  the  stroma  at  the  same 
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are  parallel  to  its  long  axis  and  whicb,  diverging  on  the  surface,  clothe 
it  with  a  kind  of  felt.  The  hyphsB  on  the  inside  which  lino  the  neck 
canal  also  bend  outward  and  form  hairs.  These  are  all  directed  ob- 
liquely upward  so  as  to  permit  the  escape  of  the  spores  but  to  guard 
the  entrance  to  tlie  perithecium.  In  the  older  as  well  as  the  earliest 
stages  the  inner  wall  is  composed  of  a  colorless  thin-walled  pseado- 
parenchyma,  and  surrounds  the  entire  cavity  of  the  perithecium  with 
the  exception  of  the  neck.  The  origin  of  this  cavity  and  of  the  neck 
canal  can  not  be  definitely  decided.  The  paraphyses  and  asci  arise 
from  the  inner  wall ;  the  former  are  present  in  large  numbers  and  are 
very  long,  slender,  and  thin  walled.  Their  contents  consist  of  finely 
granular  protoplasm  containing  many  globules  that  reflect  the  light 

In  their  earlier  stages  the  asci  are  composed  of  extremely  delicate 
club-shaped  cells  filled  with  strongly  refracting  protoplasm.  Their 
wall  remains  very  delicate  even  when  they  are  fully  grown.  The  form 
of  the  mature  ascus  is  that  of  a  cylinder,  obtuse  at  the  upper  end  and 
suddenly  contracted  below  into  a  short,  slender  pedicel.  It  contains 
eight  spores,  which  are  oval,  dark-brown,  and  three-septate  at  maturity. 
The  two  middle  cells  are  each  again  divided  by  an  oblique  wall,  which 
disappears  when  the  spore  is  turned  through  an  angle  of  90^  (Fig.  6)* 
Very  rarely  there  are  a  greater  or  less  number  of  cell  walls  than  stated 
above.  The  spores-are  slightly  constricted  in  the  planes  of  the  septa, 
and  the  whole  is  surrounded  by  a  thin,  gelatinous  layer.  The  length  of 
the  spore  averages  14-18/i,  the  diameter  5-9/1. 

The  details  of  the  perithecium  having  been  fully  examined,  the  point 
has  been  reached  when  the  systematic  position  of  the  fungus  should  l)e 
more  thoroughly  considered.  The  main  points  upon  which  this  depends 
are  the  following:  The  brown  spores  with  their  longitudinal  and  trans- 
verse septa;  the  presence  of  paraphyses;  the  existence  of  a  stroma,  if 
only  an  imperfectly  developed  one,  which  is  certainly  Yalsoid,  as  is 
proved  by  the  fact  that  it  is  very  small  in  circumference  and  has  peri- 
thecia  projecting  from  the  center  and  pycnidia  from  the  circumference 
(Fig.  7).  Of  all  known  genera  FeneaUlla  is  the  only  one  which  can  be 
considered,  since  it  is  characterized  by  the  above-mentioned  points. 
Besides,  there  is  no  reason  why  thafungus  should  not  be  placed  in  this 
genus.  It  should  be  mentioned,  however,  that  in  most  species  of 
Fenestella,  especially  the  native  species  F.  princepSj  the  spores  have  many 
more  septa ;  yet  Saccardo  mentions  those  having  but  few.  This  species 
differs  from  all  other  Fenestella^  in  the  great  development  of  the  neck, 
which  gives  it  the  appearance  of  a  VaUa^  and  when  the  color  of  the 
spores  is  taken  into  consideration  it  stands  very  close  to  a  PseudovdUa. 
It  may  therefore  be  decided,  merely  on  account  of  the  longitudinal 
septa  (which,  as  stated  above,  are  visible  only  in  a  certain  position  of 
the  spore)  that  it  should  be  classified  not  as  a  Pseudovalsa  but  a  Fenes- 
tella, Although  the  presence  or  absence  of  two  walls  is  a  very  small 
matter  in  itself,  and  certainly  one  to  which  no  great  systematic  value  can 
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be  attached,  it  wonid  nevertbeless,  under  tbe  present  syBtem  of  clasBifl- 
cation,  be  impossible  to  do  otherwise  .without  revising  the  character- 
istics of  an  entire  genns  and  rendering  its  position  in  Saccardo's  artificial 
system  impossible.  These  qnestions  are  for  systematists  to  decide ;  in 
the  present  investigation  it  is  perfectly  immaterial  whether  its  object 
is  called  Fenestella  or  Pseudovalsa, 

As  to  the  species,  the  one  under  consideration  varies  in  the  structure 
of  its  spores  from  all  known  species;  that  is,  from  all  Fenestella  and 
Pseudavalsa  species  cited  in  Saccardo's  '^Sylloge  Fungorum.''  It  can 
therefore  be  given  the  name  of  FenesteUa'platani. 

The  ascospores  retain  the  power  of  germination  for  a  long  time.  Ma- 
terial that  had  been  kept  dry  for  five  months  yielded  the  same  results 
as  that  which  was  fresh.  This  question  now  suggests  itself:  Into  what 
do  the  ascospores  develop  t  The  resulting  body  differs  with  tiie  sub- 
stratum. Cultures  in  nutritive  solutions  gave  different  results  than 
those  on  fresh  Platanua  leaves.  We  will  first  follow  the  development 
of  the  fungus  in  a  nutritive  solution. 

In  water,  in  a  nutritive  solution  like  a  decoction  of  the  plum,  grape 
juice,  or  extract  of  meat,  or  in  some  such  solution  thickened  with  gelatine, 
theascospore  germinates,  as  a  rule,within  Jbwenty-four  hours.  Germ 
tabes  arise  sometimes  from  all,  sometimes  from  only  one  cell  in  the 
spore.  They  penetrate  the  strong  spore  membrane,  and  the  protoplasm 
passes  from  the  spore  into  the  germ-tube,  giving  the  former  a  paler  appear- 
ance. Generally  the  germ-tube  swells  up  immediately  after  its  exit  from 
the  spore;  this  is  especially  the  case  in  water  cultures  where  the  fungus 
does  not  develop  any  further.  In  this  case  the  germ-tubes  generally 
remain  quite  short,  sometimes  becoming  almost  globose  and  beginning 
to  cut  off  spores.  Under  favorable  conditions  they  grow  somewhat 
longer  and  even  branch,  but  become  divided  up  into  short  roundish 
cells  and  form  gonidia  at  the  apex  (Fig.  8).  These  are  oval,  unicellular, 
and  colorless.  They  soon  put  out  a  germ-tube,  sometimes  two,  which' 
again  detach  gonidia  in  a  short  time.  Their  further  development  was 
not  observed. 

In  sowings  upon  gelatine  which  was  mixed  with  a  nutritive  solution, 
the  germ-tubes,  unlike  those  sown  in  water,  show  a  vigorous  terminal 
growth,  while  their  diameter  increases  very  little ;  but  even  in  this  case 
the  base  remains  thick  and  composed  of  short  cells.  The  septa  are 
formed  at  some  distance  behind  the  growing  point,  and  numerous  mon- 
opodial  branches  are  also  developed.  On  account  of  the  large  number 
of  germ-tubes  produced  by  the  spore  at  the  same  time,  and  their  vig- 
orous growth,  the  mycelium  attains  a  very  considerable  growth  in  a  few 
days,  in  the  center  of  which  the  dark-colored  spore  remains  visible  for 
Bome  time. 

After  from  five  to  six  days  some  of  fhe  hypbie  which  have  come  to 
the  surface  of  the  gelatine,  or  those  that  run  just  underneath  it,  send  up 
numerous  branches  composed  of  one  or  two  cells  and  bearing  a  pretty 
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large  spherical  head,  the  study  of  which  is  not  easy.  When  placed  in 
water  it  goes  to  pieces  at  once,  leaviug  only  a  mass  of  colorless,  cylin- 
drical cells  3-5/1.  long  and  1-2/i.  in  diameter.  The  structure  can 
be  seen  only  when  it  can  be  observed  in  moist  air  under  a  cover  glass. 
At  the  end  of  each  branch  of  the  mycelinm  is  a  globose,  gelatinoas 
mass,  which  swells  strongly  upon  the  addition  of  water  and  finally 
breaks  in  pieces.  In  it  are  imbedded  a  couaiderable  number  of  the  cells 
already  mentioned,  lying  close  together  and  parallel  (Pig.  9).  They  have 
been  cut  off  from  the  sporophore,  and  the  gelatinous  mass  is  composed 
of  the  envelopes  of  the  individual  gonidia. 

The  ascospore  has  therefore  produced  a  gonidia- forming  mycelium, » 
HypJiomycet€8y  belonging  to  the  form  Acrostalagmusy  as  is  shown  by  the 
peculiar  structure  of  the  fruiting  head.  This  form  seems  to  be  different 
from  that  of  A.  cinnaharinus,  Gorda.  When  very  finely  developed  it 
has  the  appearance  of  a  reddish  mat,  but  the  spprophores  are  never 
branched  as  in  A.  cinnabarinus.  The  spores  of  the  latter  are  smaller 
than  those  of  the  form  under  consideration,  but  the  development  of  the 
spores  and  the  relations  of  the  gelatinous  envelope  differ  in  no  way 
from  those  of  A.  cinnabarinus.  When  Acrostalagmus  was  cultivated  in- 
dependently, its  development  was  much  more  luxuriant;  but  pycnidia 
never  made  their  appearance  in  these  cultures;  it  seemed  as  if  gonidia 
always  reproduced  the  same  gonidial  form.  It  should  also  be  mentioned 
that  when  the  leaves  were  infected  with  ascospores  Acrostalagmus 
nearly  always  appeared. 

The  development,  of  sporophores  and  formation  of  spores  continues 
on  the  Fenestella  mycelium  for  a  long  time.  The  great  masses  of  spores 
which  fall  off  during  the  study  of  the  fungus  often  makes  this  very  diffi- 
cult, and  it  is  principally  owing  to  them  that  the  ascospores  themselves 
are  no  longer  visible. 

Afterwards  new  changes  occur  in  the  Fenestella  mycelium.  A  dense 
mat  is  generally  formed  by  the  repeated  branching  of  the  hyphse  and 
the  formation  of  new  ones  from  spores.  This  mat  is  called  a  stroma, 
although  it  deviates  considerably  from  that  formed  in  nature.  At  first 
the  stroma  of  the  slide  cultures  is  not  black  or  brown,  but  yellowish, 
which  is  probably  caused  by  the  rapid  development  incident  to  abun- 
dant moisture,  for  as  a  rule  old  cultures  and  those  kept  dryer  take  on  a 
darker  color.  It  can  also  be  ascribed  to  the  same  cause,  that  the  sepa- 
rate hyphje  are  more  delicate  than  those  observed  in  nature.  The  outer 
form  of  an  artificially  produced  stroma  is  therefore  different  from  the 
natural  one,  and  it  can  attain  considerable  dimensions  if  the  substratum 
is  a  favorable  one.  Besides  it  does  not  have  the  conical  shape  de- 
scribed above,  but  forms  a  thin  layer  about  1  millimeter  thick,  upon, 
instead  of  within,  which  are  the  later  formed  pycnidia.  We  will  return 
to  this  point  farther  on. 

About  three  or  four  weeks  after  the  sowing  of  the  ascospores,  numer- 
ous brown  bodies,  about  1  millimeter  in  diameter,  which  proved  to  be 
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pyenidia,  made  their  appearance  upoa  the  Btroma.  They  are  usnally 
arranged  more  or  less  in  circles.  In  old  strouiata  one  often  sees  Beveral 
concentric  circles  of  pyenidia,  since  new  rows  are  constantly  being 
formed  toward  the  circumference. 

The  pyenidia  appear  first  as  small  knots  of  hyphse ;  in  certain  places 
in  tiie  stroma  the  hyphse  wind  much  closer  together;  these  points  there- 
fore appear  darker,  and  are  easily  seen.  These  knots  steadily  increase 
ID  circumference  for  Bome  time  without  any  kind  of  diii'erentiation.  They 
represent  merely  small  ontgrowths  of  the  stroma,  nor  do  sections 
through  this  immature  stage  show  anything  but  a  homogeneous  mass  of 
hjphsB.  Next,  the  young  pyenidia  begin  to  turn  brown,  that  is,  the  outer 
layerof  the  tissue  becomes  dark  colored  and  can  be  clearly  distinguished 
as  the  rind.  The  remaining  portion  of  the  pycnidium  remains  un- 
changed until  finally  the  hyphas  in  the  center  move  apart  from  each 
other,  forming  a  small  cavity  (Fig.  10).  This  arises  from  the  cessation 
of  growth  within  the  tissue,  while  the  body  continues  to  grow  at  the 
periphery.  In  this  way  the  pycnidium  develops  into  a  spherical  bo<ly 
containing  a  large  cavity.  Below,  it  is  a  little  immersed  in  the  stroma, 
bttt  is  distinctly  separated  from  it  by  the  outer  layer.  The  wall  is  com- 
posed of  two  layers,  the  rind  and  a  clearer  layer  within,  also  composed 
of  irregularly  interwoven  hyphae,  without  a  trace  of  pseudo-parenchy- 
matic  structure.  Immediately  after  the  cavity  begins  to  form,  Lyphal 
branches  grow  out  into  it  and  form  a  continuous  hymenium.  They 
cut  off  very  small,  cylindrical  spores  in  great  numbers.  When  the  pyc- 
nidiam  is  mature  it  ruptures  in  an  irregular  maimer  at  the  point,  and 
the  spores  emerge  in  waxy,  yellow,  or  whitish,  worm-shaped  masses. 

In  the  preceding  description  a  single  pycnidium  developing  without 
any  hindrance  has  been  considered,  but  it  is  often  the  case  that  the  first 
stages  of  any  pyenidia  arise  close  together.  On  account  of  the  enlarge- 
ment of  the  knots  of  hyphje  they  collide,  assume  irre^rular  forms,  and 
grow  together  into  various  shaped  bodies,  yet  in  such  a  manner  that  the 
bounding  lines  of  the  individual  pyenidia  can  be  seen  by  the  depressions 
between  them.  A  rind  following  the  depressions  is  formed  on  the  out- 
Bide;  but  within,  the  lateral  walls  are  broken  through  by  the  formation 
of  the  cavities  so  that  the  compound  body  made  up  of  many  pyenidia 
possesses  but  one  cavity.  The  depressions  mentioned  above  correspond  to 
projections  upon  the  inside.    The  walls,  consequently,  appear  wrinkled. 

Now,  are  these  pyenidia  homologous  with  those  with  which  the  inves- 
tigation started,  the  Cytispora  f  In  the  first  place  it  may  be  stated  that 
the  form  of  the  basidia  and  spores  is  the  same  in  both,  although  they 
are  as  a  rule  a  li  ttl  e  smaller  in  the  cultivated  pyenidia.  The  structure  of 
the  walls  agrees  in  the  two,  at  least  when  the  Cytispora  pyenidia  are 
young.  The  same  things  many  be  said  of  the  older,  black,  and  thick- 
called  pyenidia  that  have  been  said  above  concerning  the  stroma.  The 
difference  is  more  marked,because  in  the  artificially  produced  specimens 
the  pyenidia  are  superficial,  while  in  the  natural  ones  they  are  sunken 
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into  tho  stroma.  It  has,  however,  been  shown  that  in  Oytispora  indi- 
vidaal  pycuidia  may  project  beyond  the  stroma.  As  regards  the  arti- 
ficial ones  we  have  only  a  variation  dependent  upon  es^terual  conditions. 

To  this  correspond  the  relations  of  the  spontaneous  Cytispora  upon 
other  substrata  than  twigs.  Spores  of  the  same  kind  were  sown  upon 
a  well  sterilized  wilted  leaf.  The  result  was  a  stroma  with  pycnidia, 
having  exactly  the  same  appearance  of  that  produced  upon  the  slide. 
Infections  of  living  and  dead  branches  with  GytiBpora%i^ovQ&  were  with- 
out result. 

It  may  also  be  mentioned  that  the  circular  arrangement  of  the  pycni- 
dia  upon  the  slide  points  to  a  Yalsoid  stroma. 

The  beginnings  of  the  pycuidia  and  their  transformation  into  irre^a- 
lar  chambers  can  not  be  so  easily  studied  in  the  natural  as  in  the  cul- 
tivated Cytispora.  But  the  results  are  in  no  way  contradictory.  In 
the  natural  Cytispora^  also,  the  beginnings  appear  as  knots  of  hyph<^ 
of  a  globose  form,  which  are  by  the  least  growth  of  the  stroma  brought 
very  close  together,  and  consequently  must  change  their  form  and  even 
coalesce  on  further  growth. 

'  What  has  been  said  suffices  to  show  that  there  is  no  diflference  be- 
tween the  Cytispora  and  the  pycnidia  produced  upon  the  slide,  and  that 
such  variations  as  are  present  are  traceable  to  the  conditions  necessary 
in  culture  methods;  the  two  are  therefore  homologous. 

Now  since  the  beginnings  of  Fenestella  perithecia  have  been  formed 
directly  upon  the  stroma  of  Cytispora^  and  the  development  of  Cytispora^ 
from  the  ascospore  has  been  observed  step  by  step  upon  the  slide,  the 
life  history  of  tho  fungus  is  closed  for  us.  That  perithecia  should  be 
produced  under  the  conditions  necessary  to  the  culture  method  was  not 
.  to  be  expected.  They  would  likewise  have  arisen  in  the  form  of  knots 
of  hyphae  within  the  circle  of  pycnidia. 

Although  the  pycnidia  are  extraordinarily  small  and  spermatialike, 
they  possess  the  power  of  germination.  In  a  suitable  nutritive  solu- 
tion the  spores  swell  up  greatly  and  develop  two  or  three  germ  tubes, 
which  are  much  enlarged  at  their  bases,  so  that  afterwards  it  is  often 
hard  to  say  which  is  the  swelling  and  which  the  spore.  They  pro- 
ceed to  branch  like  a  budding  fungus,  afterwards  one  branch  shows  a 
strong  growth  at  one  end.  Otherwise  the  mycelium  develops  in  tho 
same  manner  as  from  the  ascospore. 

The  life  history  of  the  Fenestella  is,  however,  by  no  means  completed 
with  what  has  been  recorded.  In  order  to  prove  whether  the  fungus 
was  related  to  the  Gytisporaj  sowings  of  the  ascospores  were  made 
upon  Platanus  leaves  and  produced  what  is  presumably  a  new  stage  of 
this  i)leomorphic  form. 

The  spores  were  sown  in  a  drop  of  water  and  this  placed  upon  the 
lower  surface  of  fresh  young  leaves  and  these  kept  moist.  Germination 
was  observed  in  a  few  days,  but  the  penetration  of  the  germ  tubes  was 
not  seen.   The  inoculated  parts  began  to  turn  brown  without  the  fungus 
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becoming  visible.  Not  until  ten  or  foart^en  days  after  iuocniation, 
when  the  leaf  had  become  brown  and  withered,  did  transparent  points, 
which  were  most  namerons  along  the  nerves  and  less  so  upon  the  leaf 
surface,  make  their  appearance.  These  points  represent  pycnidia,  which 
are  altogether  different  from  those  of  Cytupora.  They  are  situated  un- 
der the  epidermis,  which  they  push  up  while  their  bases  are  more  or 
less  immersed  in  the  leaf  tissue.  At  the  apex  of  the  swellings  the 
epidermis  raptures,  forming  an  irregular  roundish  opening  through 
which  may  be  seen  the  ostiolum  of  the  pycnidium,  which  will  be  de- 
scribed in  detail  below.  The  pycnidium  is  flattened  and  lenticular,  yel- 
lowish in  color,  except  the  ostiolum,  which  is  dark  brown.  Its  walls, 
unlike  those  of  the  Cytispora  (Fig.  11),  are  of  a  pronounced  pseudo- 
parenchymatic  structure.  They  are  clearly  composedof  two  layers,  the 
outer  consisting  of  from  one  to  three  rows  of  flat  cells  with  brown  con- 
tents. Brown  hyphie  usually  originate  from  many  of  the  superficial 
cells.  This  layer  has  a  special  structure  at  the  apex  of  the  pycnidium. 
It  becomes  much  thicker  and  its  cells  take  a  radial  direction,  lying  par- 
allel to  eacb  other  and  forming  papillse-form  projections  on  the  surface. 
The  papillae  are  surrounded  by  a  chaplet  of  long  four  or  five-celled 
hyphse,  which  arise  from  the  outer  cell  and  project  beyond  the  epider- 
mis. On  account  of  the  radial  arrangement  of  the  cells  at  this  place 
the  opening  of  the  pycnidium  will  deiiend  upon  its  time  of  maturity, 
since  the  cells  are  easily  pushed  apart.  Tbe re  is,  therefore,  here  a  simi- 
lar arrangement  to  that  in  Discula  platani. 

Within  this  is  a  second  layer  of  somewhat  polygonal  colorless  cells 
which  are  flattened  on  the  outside,  but  are  more  isodiametric  within. 
The  farther  they  are  situated  toward  the  interior  the  smaller  their  lu- 
mina.  Thislayer  boands  the  cavity  of  the  pycnidium,  which  is,  however, 
very  irregular,  since  the  inner  layer  sends  complex  projections  into  it 
from  all  sides.  From  these,  large  round  cells  filled  with  dense  contents 
arise  everywhere.  They  are  the  basidia,  but  they  do  not  form  a  contin- 
uous hymenial  layer.  They  cut  oft  oval  (often  rather  cylindrical)  uni- 
cellular colorless  spores  that  measure  6-9  by  3-5)w. 

These  pycnidia  are  strongly  characterized  by  tbe  structure  of  their 
walls,  and  more  especially  of  their  apices,  and  the  form  of  their  basidia. 
Since  little  stress  is  laid  upon  these  characteristics  in  systematic  works, 
it  was  impossible  to  classify  it  in  any  existing  genus.  It  would  be 
superfluous  to  establish  a  new  one,  since  in  all  probability  it  is  only  a 
stage  in  the  life  history  of  Fenest^lla platani. 

Since  the  culture  of  these  pycnidia  in  nutritive  solutions  was  unsuc- 
cessful (concerning  which  more  will  be  said)  many  questions  relative  to 
their  development  must  remain  unanswered.  The  youngest  stage  ob- 
served consisted  of  a  knot  of  numerous  coarse  hyphae  (Fig.  12).  It 
appears  to  originate  from  the  Cytisporay  although  it  is  noticeably  differ- 
ent from  the  beginnings  of  the  Cytispora  pycnidia.  Tbe  number  of 
hyphte  is  smaller,  but  the  hyphse  are  proportionally  stronger.    Unfort- 
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nnatofy  it  ooald  not  be  determined  whether  the  cell  masses  which  pro- 
jected into  tlie  cavity  and  bore  a  portion  of  the  basidia  are  renmantB 
of  a  ruptared  tissue  or  whether  they  grow  oat  from  the  inner  layer  of 
the  wall  after  the  formaHoB  of  the  cavity. 

When  sown  npon  gelatine  and  a  iiatritive  solntion  the  spores  will  io 
about  twenty  hoars  swell  ap  and  pcodoc^  a  germ  tube.  This  develops 
into  a  mycelium  of  short-celled  hyphas  wboeegvowth  soon  ceases,  while 
the  cell  contents  become  brown.  In  this  way  aoaiamia  more  or  less 
compact  opaque  masses  o(  hyphae  are  produced,  which  furm  a  resting 
condition  like  sclerotia  and  may  be  called  resting  mycelia. 

After  remaining  in  a  dry  condition  for  some  time  these  weie  agaia 
placed  in  a  nutritive  solution,  the  hyphae  masses  began  to  grow  again, 
but  developed  dii:eetly  into  an  interwoven  tissue  and  after  a  short  space 
showed  no  further  phenomena  of  growth. 

But,  on  the  contrary,  i^one  of  these  resting  conditions  is  placed  on  a 
leaf  and  kept  moist  the  formation  of  pycnidia  will  follow.  The  pycnidia 
are  therefore  closely  dependent  upon  i\e  leaf,  but  this  does  not  make 
them  absolute  parasites,  since  they  only  become  apparent  after  the  leaf 
is  disorganized.  Whether  this  disorganization  was  caused  by  the 
fungus  or  external  causes  is  hard  to  say. 

As  already  stated,  the  above  described  pycnidia  which  appear  on  tbe 
leaf  are  produced  by  sowing  ascospores  or  by  a  perennial  mycelium. 
They  will  develop  also,  however,  if  the  spores  formed  in  the  pycnidia 
are  sown  on  a  leaf.  Under  the  most  favorable  conditions  of  growth  a 
pycnidia-formiiig  roycelinm  arises  from  these,  but  under  anfavorablo 
circumstances  a  resting  mycelium.  Besides  this  the  same  pycnidia  oc- 
curred after  the  sowing  of  Cytispora  spores  upon  a  fresh  leaf,  the  latter 
being  formed  in  a  pycnidiuih  produced  under  artificial  cultivation.  The 
manner  of  development  of  the  pycnidia  on  the  leaf  was  the  same  in  all 
cases. 

One  important  circumstance  has  not  been  mentioned.  The  pycnidia 
ui)on  the  leaves  were  in  most  cases  accompanied  by  an  Acro9talagmH8 
form.  But  sowings  of  the  latter  on  fresh  leaves  only  produced  the  same 
form  again. 

We  have  now  mentioned  all  the  forms  that  could  be  obtained  for 
observation  which  it  is  possible  to  suppose  belong  to  the  life  history 
of  Fenestella  platani.  The  absolute  proof  of  the  connection  between 
the  ascospore  and  pycnidium  is  lacking  in  case  of  the  pycnidia  on  the 
leaves.  What  has  already  been  said  makes  it  feeem  very  likely  that  this 
stage  is  really  connected  with,  the  Fen^estella,  As  concerns  the  other 
forms,  it  is  true  that  on  the  above  grounds  we  can  not  trace  thehyphie 
from  the  gonidiophores  of  the  Acrostalagmus  back  to  the  ascospores, 
still  less  can  it  be  done  for  the  later  appearing  pycnidia  of  the  Cfiis- 
pora.  But  the  regularity  with  which  both  appear  in  all  the  cultures, 
and  the  similarity  of  the  cultivated  Cytispora  pycnidia  with  the  natural 
ones,  leave  no  doubt  as  to  their  connection. 
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Aside  from  pycnidia  on  the  leaves,  the  development  of  Fenestella 
platani  is  as  follows : 

The  ascospores  give  rise  to  a  mycelium  which  immediately  cats  ofi 
gouidia— the  Aerostalagmm  stage.  Later  the  mycelium  develops  into 
a  stroma  in  which  pycuidia  are  formed — the  CytUpora  stage.  Finally 
perithecia  break  oat  of  the  stroma  between  the  pycuidia — the  Fenestella 
stage.  Gultares  of  Acrostalagmus  reproduced  the  same  gonidial  form, 
and  no  pycnidia;  cultures  of  Cytispora  both  artificial  and  natural 
yielded  the  same  pycnidia  again.  Under  favorable  circumstances,  how- 
ever, perithecia  might  be  developed. 

If  the  pycnidia  that  occur  on  the  leaves  really  belong  to  Fenestella^ 
tiien  this  fangus  possesses  both  a  parasitic  and  saprophytic  cycle  of 
development.  The  uncertainty  which  still  exists  in  regard  to  this 
makes  it  undesirable  to  go  farther  in  order  to  draw  general  conclu^iou8• 

{Toheixmiinued,) 


PSACH  ROT  AHB  PEACH  BUOHT. 

(  Monilia  frttciigena,  Pereoon . ) 
By  Erwin  F.  Smith,  Sc.  D. 

For  six  years  my  attention  has  been  drawn  repeatedly  to  the  serious 
losses  resulting  from  the  parasitism  of  Monilia  fructigetia  upou  plums 
and  other  stone  fruits,  and  during  the  last  three  years  my  opportunities 
for  observing  its  effect  uiwn  the  peach  have  been  unrivaled.  These  op- 
portunities ocdurred  principally  in  the  great  peach  district  lying  between 
the  Chesapeake  aiid  Delaware  Bays.  There,  in  the  prosecution  of  the 
peach-yellows  investigation,  I  have  examined  hundreds  of  orchards  at 
all  seasons  of  the  year,  and  have  incidentally  made  some  very  interest- 
ing observations  on  other  diseases  of  the  peach,  particularly  that  re- 
sulting from  the  Maniiia.  It  has  also  been  my  fortune  to  see  this  dis- 
ease in  the  peach-belt  of  southwestern  Michigan. 

This  fangus  is  more  common,  and  far  more  destructive  than  any  other 
observed  on  the  peach  in  this  country.  It  is  rarely  absent  from  the  or- 
chard, andin  raiuy^weather  it  frequently  destroys  from  one-half  to  three- 
fourths  of  the  crop,  in  some  cases  the  entire  cro[>.  Under  its  influence 
the  fruit  quickly  loses  its  normal  color  and  flavor,  and  becomes  an  en- 
tire loss  to  the  grower.  As  the  fungus  invades  the  healthy  tissues  of 
the  fruit  the  latter  become  leather-colored,  or  dark  brown,  and  the  peach 
is  said  to  ^^rot,"  although,  as  Von  Thiimen  first  pointed  out,  the  change 
is  not  strictly  a  rot.  For  the  purposes  of  this  paper  it  will,  however,  be 
convenient  to  follow  the  well-established  popular  usage  and  speak  of 
this  disease  as  the  "  peach  rot. " 

So  rapid  are  the  changes  induced  by  this  fungus  that  sometimes  the 
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greater  part  of  entire  varieties,  representing  thoosands  of  dollars,  may 
be  lost  in  three  or  four  days.  At  such  times,  fruit  pickeil  in  an  appar- 
ently sound  condition  is  also  very  likely  to  rot  on  its  way  to  market  or 
in  the  hands  of  middlemen  or  consumers.  Of  late  years  peaches  grown 
in  Georgia  and  the  far  South  have  been  especially  troubled  by  rot  dur- 
ing shipment.  These  peaches  ripen  in  the  hot  weather  of  mid-summer 
and  are  sent  long  distances  to  Northern  markets.  The  loss  to  Georgia 
growers  is  sometimes  as  much  as  two-thirds  the  whole  crop.  Could  this 
rot  be  stopped  the  profit  of  peach  growing  the  country  over  would  be 
much  increased — probably  doubled.  This  general  statement  is  based 
on  observation  and  on  inquiries  among  peach  growers  in  a  half  dozeu 
States.  The  peach  is  well  known  to  be  a  delicate  and  perishable  fruity 
but  it  is  not  so  generally  known  through  just  what  agencies  this  decaj 
occurs.  An  examiuation,  however,  of  the  fruit  stalls  in  any  city  market, 
especially  during  hot  and  moist  weather,  will  satisfy  the  most  skeptical 
that  this  omnipresent  fungus  is  the  chief  cause  of  the  rapid  decay,  iu 
fact,  almost  the  sole  cause. 

Peaches  uninjured  by  Monilia  and  missed  in  gathering  sometimes 
hang  on  the  trees  several  weeks,  the  skin  remaining  bright  but  the  lie^li 
becoming  very  soft  and  of  a  subvinous  flavor.  Fruit  growers,  as  a  rale, 
are  entirely  ignorant  of  the  presence  of  any  fungus.  They  do  not  knov 
the  cause  of  the  rot  but  are  paiufully  conscious  of  the  result,  since  the 
latter  can  be  expressed  in  pecuniary  terms.  The  rot  is  frequently 
known  as  ^^ scald"  and  is  usually  ascribed  to  hot  and  wet  weather, 
but  in  this  instance,  as  in  many  others,  the  weather  is  only  a  -favoriug 
condition,  the  real  cause,  the  sine  qua  non,  being  the  fungus,  whoseasii- 
gray  spore-tufts  are  so  often  seen  on  the  shrunken  and  discolored  sur- 
face of  the  peach. 

If  the  consensus  of  opinion  among  peach  growers  is  of  any  value  this 
rot  is  most  uniformly  destructive  to  early  peaches,  a  very  considerable 
portion  of  which  rot  every  year.  Whether  this  tendency  in  early  varie- 
ties is  due  to  a  thinner  skin,  or  to  hotter  weather  during  the  time  of 
their  maturing,  1  am  unable  to  say  positively.  It  has  been  ascribed  to 
the  former  and  may  iu  part  be  due  to  this,  but  I  am  not  aware  of  any 
extensive  series  of  observations  made  to  determine  the -relative  thick- 
ness or  resisting  power  of  peach  skins.  That  this  or  some  other  un- 
known varietal  peculiarity  somewhat  affects  the  spread  of  the  disease  is 
not  improbable.  I  did  think  that  certain  of  the  early  sorts,  e.  </.,  Hale's 
Early,  were  specially  subject  to  rot,  but  have  given  up  this  view  as  un- 
tenable. All  the  very  early  varieties  rot  badly,  though  in  the  same 
orchard  not  always  to  the  same  extent. 

The  well-known  influence  of  moisture  and  especially  of  high  temper- 
ature upon  the  rapid  development  of  the  fungus,  facts  which  I  have 
observed  repeatedly  in  the  orchard  and  have  verified  in  the  labonitory, 
lead  me  to  think  that  the  frequent  rains  and  usual  hot  weather  of  July 
and  the  first  part  of  August  must  be  the  principal  reason  why  early 
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varieties  always  rot  more  or  less,  and  generally  mach  worse  than  mid- 
dle or  late  sorts.  It  would,  however,  be  a  mistake  to  suppose  that  any 
variety  is  wholly  eicempt.  Even  sorts  with  the  firmest  flesh,  e.  g.^ 
Troth's  Early  and  SSmock,  perish  very  quickly  if  the  meteorological 
conditions  are  favorable  to  the  growth  of  the  fungus.  A  single  rain 
near  the  period  of  ripening  will  often  immediately  double  or  treble  the 
Dumber  of  rotting  fruits. 

It  is  also  a  great  mistake  to  suppose  the  skin  of  the  peach  must  first 
be  punctured  by  insects  or  injure<l  in  some  other  way  before  the  fungus 
can  find  an  entrance.  Every  peach  grower  of  long  exi^erieuce  knows 
tbal  this  is  not  true,  and  any  one  can  satisfy  himself  on  thin  point  by 
giving  to  the  subject  a  little  patient  consideration.  Injured  fruits  are 
more  easily  infected;  .that  is  all.  In  years  of  abundance  only  a  small 
proportion  of  the  peache  ^  which  remain  on  the  trees  are  punctured  by 
the  cnrculio  or  otherwise  injured,  yet  the  entire  crop  may  rot  very  quickly 
daring  a  rainy  perio<l,  or  during  a  series  of  hot  days,  with  occasional 
rains  or  heavy  dews.  Moreover,  in  the  laboratory  I  have  infected  the 
soundest  peaches  by  merely  sowing  a  few  Monilia  spores  in  a  drop  of 
water  upon  their  surface,  the  control  spots  remaining  entirely  sound. 
To  be  most  successful  this  experiment  must  be  conducted  in  an  atmos- 
phere nearly  saturated  with  vapor  of  water  and  at  a  temperature  not 
much  below  9(P  F.  In  the  laboratory,  as  well  as  in  the  field,  an  increase 
in  temperature  of  10^  to  20^  above  the  normal  causes  an  astonishing  in- 
crease in  the  rapidity  of  the  rot. 

Some  reference  to  the  actual  losses  resulting  from  this  rot  during 
the  autumn  of  1888  will  serve  to  show  what  happens  not  infrequently, 
and  will  afford  ample  basis  for  judgment  as  to  the  economic  importance 
of  restrictive  measures. 

The  peach  crop  of  the  Delaware  and  Chesapeake  Peninsula  is  well 
known  to  have  been  unusually  abundant  in  1888.  I  traveled  extensively 
in  six  counties  and  saw  for  myself.  All  varieties  fruited  and  the  orchards 
bent  under  the  weight  .of  their  precious  burden.  Even  old,  broken, 
neglected  trees,  in  fence  rows  and  pastures,  were  full  of  fruit.  The  early 
and  middle  varieties  were  gathered  uninjured,  except  by  a  single  wind- 
storm, and  were  sold  at  prices  ranging  from  50  cents  to  $1.25  and  up- 
wanls  a  basket.  TTntil  the  end  of  the  first  week  in  September  there 
was  also  every  prospect  for  a  very  large  crop  of  Smock  and  similar 
productive  late  peaches,  which  are  planted  very  extensively  for  drying 
purposes.  September  7  rainy  weather  set  in  over  the  upper  part  of  the 
Peninsula,  and  continued  almost  uninterruptedly  for  five  or  six  days. 
When  it  was  not  actually  raining  it  was  lowering  and  the  air  was  full 
of  moisture.  These  remarks  apply  especially  to  the  counties  of  Kent 
and  Cecil  in  Maryland  and  to  Kent  and  New  Castle  in  Delaware.  At 
this  date  the  Smock  peaches  were  almost  or  quite  ready  to  pick.  The 
weather  was  not  excessively  warm,  but  the  rain  was  so  nearly  continu- 
008,  and  the  spores  of  the  Mo7iilia  were  so  widespread,  that  a  veritable 
8139— JTo,  3 2 
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epiphytotic  eDsaed.*    Every  day  thousands  of  baskets  of  green  and 
ripening  peaches  rotted  upon  the  trees  and  on  the  way  to  market. 

In  consequence  of  this  rot  the  late  peaches  were  nowhere  vcr}'  profit- 
able,  and  in  many  instances  were  an  entire  loss.  The  daily  railroad 
shipments,  instead  of  increasing  with  the  coming  on  of  the  Smoek,  fell 
off  within  a  few  days  from  scores  of  car  loads  to  a  few  dozen,  and  most 
have  fallen  away  almost  to  nothing  had  only  sound  peaches  been 
shipped.  The  condition  of  much  of  the  fruit  forwarded  during  tliis 
week  is  sufficiently  characterized  by  the  following  clipping  from  a  Pbil- 
adelphia  daily  of  September  15: 

The  local  poach  market  is  utterly  demoralized,  not  on  account  of  the  quantity  of 
fruit  but  on  account  of  the  quality.  No  such  mess  called  peaches  was  ever  marketed 
before  as  has  been  arriving  during  the  past  few  days.  The  season  is  practically 
ended  and  but  few  more  good  Delaware  peaches  will  be  received. 

The  total  shipment  of  peaches  over  the  Delaware  Railway  from  Sep- 
tember 9  to  September  17  was  but  711  car-loads ;  on  September  14, 15, 
and  17«  it  was  respectively  only  46,  35,  and  30  car-loads.  None  were 
shipped  on  Sunday,  the  16th,  and  none  of  any  consequence  after  the 
17th.  The  shipments  for  four  weeks  previous  to  this  time,  August  13 
to  September  8,  averaged  about  195  car-loads  per  day.  These  spoiled 
peaches  went  begging  at  prices  ranging  from  7  to  25  cents  per  basket, 
the  most  of  them  being  sold  for  10  or  15  cents.  At  that  time  good  fruit 
readily  commanded  59  to  65  cents  per  basket  of  five-eighths  bushel. 

From  intelligent  and  trustworthy  peach  growers  on  the  Peninsula  I 
have  received  many  oral  and  written  stat^ements  like  the  following,  the 
amount  of  individual  loss  varying  from  a  few  baskets  to  many  thou- 
sand, according  to  the  acreage  and  the  varieties  planted : 

*  In  my  orchard  in  Kent  Coanty,  Md.,  probably  500  baskets  (0,000  trees).  In  the 
connty  at  large  mauy  thoasands  of  basketa  were  probably  lost. — [Dr.  John  J.  Black, 
Newcastle,  Del.] 

My  own  loss  was  perhaps  3,000  baskets. — [Dr.  Henry  Ridgely,  Dover,  Del.] 

I  lost  4,000  baskets.— [Norris  Baruard,  Still  Pond,  Md.] 

My  individual  loss  was  Dot  less  than  2,000  baskets  from  an  orchard  of  6,000  trees.— 
[W.  H.  Burnito,  Felton,  Del.] 

I  am  satisfied  that  my  loss  was  from  5,000  to  6,000  baskets. ~-[ James  S.  Harris,  Still 
Pond,  Md.] 

My  loss  was  about  7,000  baskets. — [Thomas  D.  France,  Chesiertown,  Md.] 

I  lost  from  10,000  to  15,000  baskets,  3,000  baskets  rotting  on  their  way  tomarket.— 
[F.  H.  Harper,  Still  Pond,  Md.] 

In  the  week  you  speak  of  I  lost  20,000  baskets.  •  •  *  We  lost  all  onr  frnit  that 
ripened  after  the  Crawford's  Late.  The  varieties  lost  will  namber  at  least  one-half  of 
all  our  orchards.  In  mine  they  represented  two-thirds. — [Wilbur  Eliason,  Chester- 
town,  Md.] 


•  Aside  from  the  repeated  precipitation  the  principal  peculiarity  of  the  weather 
was  the  slight  range  of  temperature.  The  variatiou  at  Dover  during  seventy-eight 
hours  (a.  ui.  of  September  8  to  p.  ni.  of  September  11)  was  only  14^  F.,  while  for  the 
first  thirty-six  hours  it  kept  between  70°  and  82^,  and  did  not  at  any  time  fall  below 
68^.  After  this  tlie  range  was  greater,  but  during  the  next  five  days  the  day  tem- 
perature was  above  70^  four  times  and  touched  83°  on  the  16th. 
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Mr.  Prance  estimates  the  loss  in  bis  county  (Kent,  Md.)  at  400,000 
baskets.  Mr.  Ellasou  (same  coanty)  also  places  tbe  loss  at  400,(K)0  bas. 
kets.  Mr.  Harris  (same  coanty)  tbiuks  tbe  loss  was  from  one-fifth  to 
one-sixth  of  the  entire  crop. 

Norris  Barnard  estimates  the  loss  on  tbe  Peninsula  at  one  fourth  of 
tbe  whole  crop.  W.  H.  Burnite  places  tbe  loss  on  tbe  Peninsula  at 
*«one-sixth  of  the  entire  crop."  Dr.  Ridgely  states  that,  at  the  time,  the 
estimated  money  loss  was  $300,000. 

Assuming  the  loss  to  have  been  only  one-sixth  of  tbe  total  crop,  and 
the  value  only  50  cents  per  basket,  we  have  an  approximate  total  loss 
of  800,000  baskets,  worth  $400,000.  On  first  thought  this  seems  like  a 
rash  or  inflated  statement.  A  personal  acquaintance,  however,  with 
tbe  orchards  of  this  entire  region,  and  a  knowledge  of  tbe  great  extent 
to  which  Smock  and  other  late  peaches  are  planted,  leads  me  to  believe 
it  is  entirely  warranted.  In  fact,  it  is  probably  under  tbe  actual  loss, 
for  in  the  upper  part  of  the  district  in  question  these  varieties  are 
found  in  almost  every  orchard,  while  in  many  they  include  thousands 
of  trees.* 

This  estimate  is  also  established  by  the  fact  that  in  spite  of  tbe  rot, 
and  not  counting  the  enormous  number  of  peaches  canned,  dried,  con- 
snmed,  and  sent  away  by  water,  tbe  shipments  from  the  Chesapeake 
and  Delaware  peninsula,  by  railroad  alone,  were  upwards  of  3,000,000 
baskets  (five  eighths  of  a  bushel),  worth  probably  over  $2,000,000--a 
crop  only  distanced  by  that  of  the  famous  year  1875,  when  tbe  railroad 
sbipments  exceeded  4,500,000  baskets.  But  for  tbe  rot.  tbe  peach  ship- 
ment  of  1888  would  undoubtedly  have  been  nearly  or  quite  equal  to  that 
of  1875,  since  in  a  productive  year  like  1888  tbe  varieties  which  ripen 
after  Crawford's  Late  are  generally  equal  to  about  one- third  of  tbe 
whole  crop. 

This  onormous  loss  of  more  than  800,000  baskets  is  to  be  attributed 
almost  wholly  to  tbe  destructive  activity  of  the  rot  fungus.  Could  this 
fangus  have  been  destroyed  completely  on  the  Ist  day  of  September, 
or  earlier  in  the  season,  the  rot  would  not  have  appeared.  Could  it 
have  been  partially  exterminated,  the  rot  would  have  been  proportion- 
ately less. 

In  this  fungus  the  common  mode  of  propagation  from  peach  to  peach, 
and  the  only  known  one,  is  by  means  of  ash-gray  conidia,  which  are  pro- 
doced  in  great  numbers  on  the  brown  surface  of  tbe  affected  parts. 
These  spores  generally  occur  in  little  hemispherical  tufts  or  confluent 
masses  on  bundles  of  hyphal  threads  which  have  burst  through  tbe  skin 
of  the  peach.    The  mycelium  ramifies  abundantly  in  tbe  decaying  tis- 

*  Since  this  was  written  I  have  talked  with  Superintendent  I.  N.  Mills,  who  in- 
forms me  th  it  the  estimate  of  the  railroad  company's  agent,  after  traveling  over  the 
territory  mqaestioD,  was  1,000,000  baskets,  while  the  sum  total  of  estimates  sent  in  by 
the  local  freight  agents  was  one-half  grea-.er.  Mr.  Mills  himself  places  the  loss  at 
ftboat  1,200,000  baskets. 
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sues  and  the  namber  of  conidial  tufts  visible  ou  the  snrfaoe  seems  to 
depend  to  a  considerable  extent  on  the  amount  of  moisture  in  the  air 
and  on  the  length  of  time  the  peach  has  been  affected.  From  these  little, 
dasty,  ash-colored  tufts,  which  every  peach  grower  must  have  observed, 
the  infection  is  very  readily  transmitted  to  healthy  peaches.  Bains, 
winds,  birds,  insects,  etc.,  all  help  to  disseminate  the  spores  and  those 
which  find  suitable  lodgment  are  very  likely  to  germinate  and  extend 
the  disease  if  the  atmospheric  conditions  are  at  all  favorable.  Of  coarse 
myriads  of  spores  miscarry  and  other  myriads  perish  before  germina- 
tion or  during  its  progress,  otherwise  the  peach  and  kindred  fruits  must 
long  since  have  perished  from  the  earth.  Ample  provision,  however, 
has  been  made  for  the  perpetuation  of  this  parasite  by  endowing  it  with 
a  fecundity  which  more  than  compensates  for  the  small  size  and  perish- 
able  nature  of  its  spores.  After  some  weeks,  however,  the  conidia 
cease  to  be  produced  and  the  ash-gray  tufts  gradually  disappear. 

The  disappearance  of  the  conidial  tufts  is  not,  however,  the  end  of 
the  fungus.  This  winters  over  as  a  resting  mycelium  in  the  destroyed 
peaches  which  have  either  fallen  to  the  earth  or  still  hang  upon  the 
branches  in  a  dry,  wrinkled,  mummified  state.  Early  in  the  spring,  if  the 
atmospheric  conditions  are  favorable,  the  fungus  awakes  to  renewed 
activity — another  crop  of  conidia  is  produced  from  new  tufts  borne  on 
the  old  mycelium  and  the  work  of  destruction  begins  anew.  In  the 
spring  of  1889  I  witnessed  this  for  the  first  time,  and  was  able  to  settle 
beyond  doubt  that  the  fungus  winters  over  in  the  decayed  fruits,  es- 
pecially in  those  which  remain  hanging  upon  the  trees.  This  fact  is  one 
of  great  practical  importance.  The  onlinary  spores  (conidia)  being  of  a 
perishable  nature  it  has  occurred  to  many  mycologists  that  Jfont/ia 
must  exist  during  a  portion  of  the  year  under  some  other  form — one 
capable  of  passing  In  safety  through  the  inclement  season.  With  this 
thought  in  mind  I  had  been  watching  the  fungus  very  narrowly  for 
several  seasons,  but  all  to  no  purpose  until  May  of  this  year.  Then, 
thanks  to  a  very  rainy  week,  I  came  suddenly  upon  the  explanation  I 
was  seeking. 

Earlier  in  the  year,  when  the  peaches  were  in  blossom  and  beginning 
to  put  forth  their  foliage,  I  was  in  the  Delaware  orchards,  and  was 
greatly  perplexed  to  find  the  Monilia  appearing  suddenly  everywhere 
on  the  blossoms  and  young  fruit.  This  was  first  observed  about  April 
29,  in  moist  weather,  soon  after  an  unprecedeutedly  heavy  and  pro- 
longed rain-fall.* 

The  orchards  blossomed  abundantly,  but  the  greater  part  of  the  peach 

•At  Dover  it  poured  contmually  for  twenty  hours  (8  p.  m.  of  25th  to  4 p.  ni.  of 
26th),  and  reports  from  the  upper  portion  of  the  peninsula  also  indicated  a  very  heayy 
rainfall.  It  also  rained  in  showers  ou  the  27th,  all  day.  The  precipitation  at  Borer 
from  the  first  storm  must  have  heeu  at  least  six  inches.  A  few  peach  orchards  were 
then  In  full  blossom,  but  the  majority  wer©  a  day  qt  two  iu  adviwpe  f^Q4  nearly  or 
quite  out  of  bloeaom. 
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crop  in  four  cooDtieB  was  destroyed  at  this  time.  There  had  been  no 
frosts  of  any  consequence  and  the  loss  was  generally  ascribed  to  the 
raio.  This  was  said  to  have  washed  off  the  pollen,  bnt  most  of  the 
orchards  were  jast  ont  of  blossom  when  the  rains  began,  and  the  real 
agent  of  destrnction  was  the  rot-fungus,  favored,  of  course,  by  the  ex- 
cestive  precipitation.  The  loss  from  this  source  in  April  and  May,  18H9, 
ID  all  probability  exceeded  500,000  baskets.  The  rot  was  also  very  bad 
in  June  and  July.  Hundreds  of  orchards  in  the  upper  portion  of  the 
peninsula  produced  no  peaches  whatever,  and  the  railroad  shipment 
from  the  whole  district  was  only  about  one-half  that  of  1888. 

Previously  I  was  not  aware  that  Monilia  made  its  appearance  so 
early.  I  had  looked  upon  it  rather  as  a  summer  or  autumn  fungus,  but 
licre  it  was  in  April. 

Whence  came  the  rot  so  suddenly  f  I  could  not  tell ;  but  in  Maryland 
a  few  weeks  later,  during  another  rainy  week,  I  saw  all  at  once  clearly 
what  I  failed  to  see  in  Delaware.  This  was  May  16,  when  the  young 
peaches  were  about  the  size  of  filberts  or  a  little  larger.  From  time  to 
time  all  the  winter  and  spring  I  had  been  inspecting  the  fungus-de- 
stroyed fruits  of  the  previous  season,  hoping  to  find  something.  On  this 
date  I  .was  working  at  another  subject  in  a  large  orchard  where  fruit 
rotted  the  previous  year.  The  prolonged  rains  had  thoroughly  softened 
the  mammified  peaches  still  clinging  to  the  branches.  Casually  exam- 
iuiug  one  of  these,  for  perhaps  the  twentieth  time,  I  was  astonished  to 
find  its  surface  covered  with  the  familiar  conidial  tufts.  Previous  to 
the  rains  I  had  been  in  that  orchard,  and  there  and  elsewhere  I  had  ex- 
amined hundredsof  the  mummified  fruits  without  finding  a  vestige  of  the 
spore-tufts  of  the  previous  summer.  Indeed,  the  rains  and  winds  gen- 
erally destroy  all  traces  before  winter  sets  in,  yet  here  they  were  as 
abundant  and  fresh  in  appearance  as  if  grown  from  a  newly-rotted 
peach.  This  discovery  led  to  a  careful  search.  On  that  day,  and  the 
wet  ones  immediately  following,  I  found  dozens  of  mummified  fruits  cov- 
ered with  the  ash-gray  tufts.  In  fact,  about  one-third  of  all  I  examined 
bore  conidial  tufts,  and  in  no  case  were  these  the  growth  of  the  pre- 
vious season.  They  had  recently  pushed  from  the  interior  of  the  rain- 
softened  peaches,  and  they  were  particularly  abundant  after  aprolonged, 
soaking  rain.  In  a  series  of  careful  experiments  under  suitable  control, 
I  experienced  no  difficulty  in  infecting  and  rotting  green  peaches,  plums, 
and  cherries  with  conidia  taken  from  these  tufts.  At  that  time,  and 
especially  some  days  later,  great  numbers  of  the  young  peaches  per- 
ished from  anatnral  infection  during  a  continuance  of  the  rainy  weather, 
the  mummified  peaches  being  plentiful  and  their  spore-dust  abundant 
and  easily  disseminated. 

My  observations  on  this  point  confirm  those  made  by  Dr.  J.  O.  Ar- 
thur on  the  cherry  in  1885*  and  by  Dr  Paul  Sorauer  on  the  apple  in  1889.t 

•Fonrtb  An.  Rep.  N.  Y.  ARric.  Exp.  Sta.  for  1885,  p.  255. 
iHamhurger  Garten-  und  Blumenzeitung,  18«9,  Heft.  I,  p.  10-13. 
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They  leave  do  doabt  as  to  where  and  how  this  parasite  passes  the  win- 
ter season. 

This  wide-spread  and  destructive  fundus  has  naturally  received  ooa- 
siderable  attention  from  mycologists,  although  the  published  aocouuts, 
esiiecially  the  European,  are  somewhat  meager.  It  is  apparently  more 
common  and  destructive  in  this  country  than  in  Europe,  fur  it  is  not 
even  mentioned  in  Winter's  Die  durch  Pilze  verursachien  Kranhkeitenier 
Kultur  Oewaehse,  or  Yon  Thiimen's  Die  Bekampfung  der  PilzkrankheiteiL 
The  summer  form  has  been  seen  and  described  repeatedly,  but  no  one 
has  been  able  to  connect  these  perishable  organs  with  any  other  fungas, 
or  to  find  resting  spores.  The  cycle  of  development  has  remained  hid- 
den, and  all  attempts  at  prevention  have  therefore  been  simply  grop- 
ings  in  the  dark.  Woronin  has  recently  suggested  that  this  fungus 
may  be  the  conidial  state  of  some  Feziza.  The  fungus,  for  aught  we 
know,  may  have  an  ascosporous  form  belonging  to  this  or  some  kindred 
group,  but  such  a  form  has  never  been  seen  and  is  unnecessary  to  tbe 
completion  of  its  annual  cycle.  Moreover,  if  the  fungus  once  prodaoed 
asci,  it  may  have  lost  this  power  during  the  lapse  of  ages.  However 
this  may  be,  it  is  certain  that  the  mycelium  which  winters  over  in  the 
dried  tissues  is  amply  sufficient  to  reproduce  the  plant  each  spring. 
This  would  still  be  true  if  it  retained  its  vitality  in  only  now  and  then 
a  rotted  fruit,  for  under  favorable  circumstances  the  mycelium  in  a 
single  peach  may  produce  a  thousand  or  even  two  thousand  conidial 
tufts,  and  each  one  is  certainly  capable  of  producing  from  ^ve  hundred 
to  a  thousand  spores. 

That  the  fungus  may  sometimes  winter  over  in  the  twigs  of  tbe  peach 
is  also  possible,  for  not  only  is  the  fruit*  destroyed  in  the  manner  jost 
described,  but  sometimes  growing  shoots  are  also  attacked  and  killed. 

When  the  rot  appears  in  the  twigs  it  is  commonly  called  "  blight"  I 
first  discovered  this  blight  in  the  summer  of  1887,  in  Delaware,  where 
it  was  unusually  prevalent.  Trees  thus  attacked  present  a  very  pecu- 
liar appearance,  quite  suggestive  of  blight  in  the  apple  and  pear,  only 
in  tbe  peach  the  destruction  appears  to  be  confined  principally  to  twigs, 
the  iojury  seldom  extending  to  branches  which  have  formed  more  than 
two  annual  rings.  The  reason  for  this  is  apparent,  or  at  least  not 
far  to  seek.  Peaches  are  borne  on  very  short  pedicels  on  branches  of 
last  season's  growth^  and  beyond  their  point  of  attachment  there  is  usu- 
ally from  3  to  18  inches  of  leafy  elongating  shoot  axis«  which  will  ma- 
ture buds  for  the  fruit  and  branches  of  the  following  season.  In  sum- 
mer and  autumn  the  blight  of  peach  stems  is  always,  or  almost  always, 
traceable  to  infection  derived  from  mycelium.  The  spores  do  not  fig- 
ure here.  This  mycelium  originates  iu  the  rotting  peach^bores  through 
the  pedicel  into  tbe  stem;  ramifies  iu  the  latter,  especially  near  the 
place  of  its  entrance ;  and  quickly  destroys  all  the  distal  portion  of  the 
branch.  Frequently  the  twig  dies  back  a  few  inches  further  than  the 
point  of  attachment  of  the  poach,  and  sometimes  a  much  greater  dis- 


131 

tance,  especially  if  all  the  foliage-bearing  Bhoots  are  killed.  The  direct 
injary  appears,  however,  to  be  confined  principally  to  that  part  of  the 
stem  in  the  immediate  vicinity  of  the  peach.  There  the  tissues  of  the 
8tem  are  browned  and  killed  by  the  parasite.  The  distal  portion  of  the 
stem,  the  leafy  shoot  axis,  often  shows  no  trace  of  the  fungus,  but  dries 
op  as  if  girdled.  Of  hundreds  of  blighted  stems' examined  in  1887,1 
saw  none  which  were  not  associated  with  rotted  peaches.  Last  sum- 
mer and  this  summer  I  observed  the  aame  fact,  although  the  blight  was 
less  prevalent.  The  earliest  varieties  blight  most,  and  trees  not  in  fruit 
never  blight  at  this  time  of  year.  In  the  early  spring,  however,  the 
yoang  and  tender  shoots  must  be  infected  by  spores.  Many  such  shoots 
were  attacked  and  killed  in  1889.* 

As  a  rule  the  fungus  produces  its  conidial  tufts  much  less  frequently 
on  stems  than  on  fruit.  Occasionally  I  have  seen  them  on  branches  of 
the  previous  season's  growth,  but  generally  they  are  more  abundant  on 
tissues  only  recently  out  of  the  meristematic  c<mdition,  e.  g.  on  young 
stems  in  early  spring. 

This  twig  blight  is  well  known  to  peach  growers  in  Maryland  and 
Delaware,  and  has  been  for  years,  although  I  have  never  seen  any 
printed  statement  of  the  fact.  In  wet  seasons  it  sometimes  docs  more 
injury  than  the  rot,  because  when  many  branches  are  destroyed  the 
tree  is  not  only  injured,  but  the  next  year's  crop  is  proportionately  re- 
duced. In  some  instances  I  have  seen  as  many  as  one  hundred  blighted 
twigs  on  a  single  tree,  the  crown  of  green  foliage  being  curiously  inter- 
spersed with  dead  stems  and  withered  leaves.  Certain  observant  peach 
growers,  to  whom  I  mentioned  the  dependence  of  blight  upon  rot,  as- 
sured me  that  they  knew  it  already  and  could  and  did  prevent  it  by 
promptly  removing  the  rotting  fruits.  One  man  of  large  experience 
has  known  trees  to  be  much  injured  by  neglect  of  this  precaution. 

This  paper,  in  which  I  have  purposely  avoided  all  questions  of  histol- 
ogy, would  not  be  complete  without  some  reference  to  means  of  preven- 
tion. The  difficnlties  in  the  way  of  preventive  treatment  arc  great  on 
account  of  the  omnivorous  nature  of  the  fungus,  yet  I  believe  that  they 
may  be  overcome  and  that  a  large  measure  of  protection  is  quite  within 
the  range  of  possibilities. 

I  have  quickly  induced  the  rot  in  apples,  pears,  and  peaches  with 
spores  taken  from  the  plum  ;  in  cherries  and  plums  with  spores  taken 
from  the  peach;  in  peaches  and  plums  with  spores  taken  from  the 
cherry. .  The  fungus  infecting  all  these  fruits  is  apparently  one  and  the 
same.  It  occurs  destructively  on  peaches,  apricots,  plums,  and  cherries, 
to  some  extent  also  on  apples,  pears,  and  quinces.  It  has  also  been  re. 
ported  as  growing  on  grapes,  gourds,  the  medlar,  and  Cornus  mas.  Dr. 
Arthur  induced  it  to  grow  on  blackberries,  and  Sorauer  on  green  hazel- 
nuts.   I  also  found  it  to  grow  in  green  rose  hips,  but  not  vigorously, 

*Thm  blight  must  not  be  coufased  with  that  caused  by  a  small  hirva  which  bores 
in  the  ends  of  tbe  stems  ia  early  spring,  and  sometimes  does  considerable  injury. 
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even  ander  seeuiogly  favorable  couditioos.  The  shrubby  and  arbor- 
escent PmiiecB  and  Prunem^  especially  the  stone  fruits,  are  the  principal 
sources  of  infectioD.  If  we  could  coutrol  the  disease  in  our  orchards, 
the  danger  fram  outside  sources  would  be  slight. 

The  question  of  treatment  naturally  divides  into  two  portions  (a) 
orchard  hygiene  and  (h)  use  of  fungicides. 

From  what  has  beeu  said  it  is  apparent  that  two  factors  are  neces- 
sary to  the  production  of  the  rot : 

(1)  The  presence  of  the  rot  fungus ; 

(2)  The  existence  of  meteorological  Conditions  favorable  to  its  rapid 
development. 

The  control  of  meteorological  phenomena  being  impossible,  the  ques- 
tion arises :  Can  the  rot  be  held  in  check  by  the  destruction  of  tbe 
fungus  T  Fortunately  we  are  able  to  give  an  affirmative  answer.  lu 
this  connection  the  importance  of  knowing  where  the  fungus  passes  the 
winter  becomes  strikingly  apparent.  If  its  preservation  through  the 
winter  and  its  reproduction  in  the  spring  depend  wholly  or  in  great 
part  upon  the  existence  of  a  dormant  mycelium,  then  the  systematic 
gathering  and  burying  or  burning  of  all  rotten  fruits  in  summer  and 
autumn  will  very  materially  lessen  the  prevalence  of  the  rot.  Especially 
will  this  be  true  if  the  work  of  destruction  is  continued  year  after  year 
as  all  work  of  this  kind  must  be.  The  remedy  here  proposed  r^ts  oa 
sound  principles  and  is  both  practicable  and  practical.  If  applied  on 
a  large  scale,  systematically,  throughout  a  peach  district,  and  for  a 
series  of  years,  it  could  not  fail  to  bring  decided  results.  To  be  very 
successful  it  must  be  done  thoroughly  and  by  united  effort.  Too  much 
stress  can  not  be  laid  upon  the  removal  and  destruction  of  all  the  rot- 
ted fruits.  None  must  be  left  upon  the  ground  or  upon  the  trees.  More- 
over, all  the  fruitgrowers  of  a  locality  must  unite  if  they  would  get 
the  best  results  from  this  method,  which  is  precisely  that  recommended 
for  the  extermination  of  noxious  weeds,  i.  €.,  allow  none  to  go  to  seed. 

Every  husbandman  knows  that,  in  spite  of  thrift  and  painstaking, 
the  farms  ot  a  whole  community  are  threatened  if  only  one  man  allows 
his  fields  to  become  the  nursery  of  bad  weeds.  From  the  fields  of  this 
careless  or  negligent  person  the  seeds  of  pestiferous  plants  are  carried 
by  animals,  washed  by  rains,  blown  by  winds,  or  transi)orted  by  the 
hand  of  man  oujbward  in  all  directions,  to  curse  the  industrious.  In  the 
same  way  in  dealing  with  this  fungus  one  neglected  orchard  may  fur- 
nish spores  enough  to  reinfect  all  the  surrounding  orchards.  Jn  uniou 
only  is  there  anything  like  safety.  On  the  start  it  will  be  hopeless  to 
expect  united  effort  but  this  will  come  in  time.  Men  who  will  not  prac- 
tice well-established  rules  of  orchard  hygiene  ought  to  abandon  fruit- 
growing. They  are  behind  the  times  and  in  the  wrong  calling.  Suc- 
cessful fruit-growing  requires  men  of  brains  and  decision.  Prices  are 
low,  competition  is  severe,  and,  if  any  money  is  to  bo  made,  this  busi- 
ness must  be  conducted  intelligently  in  the  light  of  all  the  knowledge 
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we  can  get  Even  with  united  and  unremitting  zeal  no  more  can  be 
expected  from  orchard  hygiene  than  wonld  be  anticii>ated  from  like 
efforts  directed  toward  the  extermination  of  a  weed.  With  these  pro- 
visos, it  may  be  said  that  this  method  is  fall  of  hope.  It  is  worth  try- 
ing even  if  neighbors  will  not  lend  a  helping  hand,  esi)ecia1Iy  if  other 
orchards  are  somewhat  remote.  Whether  it  will  2>a^  to  struggle  alone 
mast  depend  ou  various  contingencies,  especially  the  price  of  fruit  and 
the  co9t  of  labor.  I  am  inclined  to  think  it  will,  but  this  can  be  deter* 
mined  only  by  actual  trial. 

The  proposed  remedy  is  easy  to  put  into  operation.  Every  year  when 
peaches  are  being  picked  a  little  additional  labor  would  suffice  to  re- 
move all  the  rotted  and  rotting  peaches.  The  earlier  this  is  begun 
the  more  secure  will  be  the  varieties  next  in  order  of  ripening.  More- 
over, if  at  any  time  during  the  season  a  hot  or  rainy  spell  supervenes, 
and  the  fruit  shows  a  tendency  to  rot  before  it  is  ripe,  men  should  be 
put  into  the  orchard  immediately  with  instructions  to  remove  every  trace 
of  rotting  fruit.  The  same  trees  must  be  gone  over  again  the  next  day, 
or  the  day  after  at  furthest,  so  as  to  secure  and  remove  all  freshly 
rotted  fruits,  24  to  36  hours  being  ample  time  to  develop  incipient  cases 
not  noticeable  on  the  first  gathering.  The  work  must  be  done  very 
quickly  and  very  thoroughly  in  order  that  the  rotting  fruits  may  be  re- 
moved and  buried  before  the  spores  appear  upon  their  surface  to  scat- 
ter destruction  everywhere  and  undo  all  that  has  been  done  previously. 
Finally,  in  the  late  autumn,  after  the  leaves  have  fallen,  the  entire  or- 
chard should  be  re-examiued  and  all  dried  peaches  lying  on  the  earth 
or  still  clinging  to  the  branches  should  be  scrupulously  removed  and 
buried  or  burned. 

I  have  so  much  confidence  in  the  ultimate  success  of  this  method  that 
I  can  not  too  earnestly  urge  its  practice  upon  peach  growers.  If  it  were 
followed  systematically^  for  a  series  of  years  I  believe  the  loss  from  i^each 
rot  would  be  reduced  to  inconsiderable  proportions.  This  granted  it  is 
unnecessary  to  enlarge  upon  the  resulting  benefit  to  growers. 

In  regard  to  fungicides  there  is  yet  little  to  be  said.  Some  experi- 
ments designed  to  preserve  the  fruit  while  on  its  way  to  market  have 
been  made  by  vaiious  growers.  These  indicate  a  possibility  of  delay- 
ing the  decay  some  days  by  dipping  into  harmless  sulphur  compounds, 
e. ^.,  solutions  of  liver  of  sulphur,  or  of  sulphur  and  cooking  soda,  and 
ilryiug  before  packing  into  baskets  for  shipment.  As  an  experiment, 
dry  sulphur  might  also  be  dusted  on  the  gathered  IVuit.  All  these 
methods  are  open  to  objection  on  the  double  score  of  cost  and  uiicer- 
taiDty.  It  is  possible  also  that  the  spraying  of  some  fungicide  upon  the 
trees  and  fruit  will  be  found  efficacious,  but  up  to  this  time  no  fungicidal 
treatment  appears  to  have  been  worked  out  to  any  8atisfactory*couclu- 
sion.  Von  Thiimen  recommends  the  repeated  dry  dusting  of  trees  and 
fruit  with  sulphur,  beginning  in  July.  This  might  possibly  answer  the 
parpose,  but  the  expense  involved  would  be  very  considerable.    So  far 
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as  I  know  it  has  never  been  tried  in  this  country  on  any  extended  scale, 
but  some  experiments  made  this  season  by  J.  D.  H  listed,  of  Vineyard, 
Ga.,  gave  favorable  results.  He  dusted  on  sulphnr  twice,  three  weeks 
apart,  using  a  bellows,  and  making  the  first  application  when  the  peaches 
were  half  grown.  Probably  as  many  as  four  applications  should  be 
made. 

On  the  whole,  the  best  hope  of  success  appears  to  be  offered  by  the 
method  first  outlined,  i.  e,j  the  prompt  and  persistent  removal  o&soorces 
of  infection  by  the  destruction  of  all  rotting  fruit;  but  the  two  methods 
might  be  combined. 


Alf OTHER  SPHiEROTEEGA  UPOlf  PHTTOPTUS  DISTORTIOH S. 

By  Byron  D.  Halsted. 

As  an  addition  to  the  note  in  the  Journal  of  Mycology  (Vol.  5,  No. 
1)  upon  the  8phwrotheca  phytoptophUuj  K.  &  8.,  found  in  the  buds  of 
the  distorted  branches  of  thehackberry  (Celtis  oceidtntalis)^  it  maybe 
said  that  the  mature  perithecia  of  the  Sphwrotheca  pruinosa^  G.  &  P., 
were  found  in  abundance  in  the  malformed  inflorescences  of  the  commou 
sumach  [Rhu8  glabra)^  caused  by  some  species  of  a  phytoptus  mite.  As 
far  as  can  be  learned  the  ascigerous  fruit  of  this  Sphwroilieca  is  rare,  al- 
though the  leaves  may  frequently  be  attacked  by  the  mildew  and  abound 
in  the  conidia.  What  is  most  interesting  is  that  the  fully  developed 
perithecia  were  found  among  the  abortive  flowers  as  early  as  the  middle 
of  July  and  at  a  time  when  no  fruit  of  this  sort  need  be  expected  upon 
the  leaves.  This  is  another  case  of  the  abnormally  developed  part  of  a 
host  being  the  most  favorable  for  the  growth  of  a  parasitic  fungus.  It 
is  perhaps  to  be  expected  that  the'  tissue  of  a  plant  rendered  more  soft 
and  irregular  upon  the  exposed  surface  would  supply  the  conditious 
for  a  vigorous  growth  of  a  mildew  that  is  practically  superficial.  The 
spores  would  more  easily  be  held  in  the  niches  of  the  distorted  inflo- 
resceuceand  find  the  proper  conditions  for  a  rapid  growth.  It  is  also 
interesting  to  observe  that  this  is  also  another  Spkterotheca,  which 
genus  may  have  a  particular  fondness  for  the  distortions  of  mites 
Have  oth^r  phytoptous  growths  been  found  infested  with  members  of 
the  Erytfiphece  f 
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HOBTE  AKEBICAH  AGABICS. 
Genus  Bttsiula  (russuluSf  reddish),  Fr.  Hym.  Ear.,  p.  459. 
By  Robert  K.  Macadam. 
Part  II. 

III.  RIGID^. 

12.  «R.  LACTKA,  (Pers.)  Fr.  Hym.  Ear.,  p.  443  j  Stev.,  B.  P.,  p.  118; 
Sacc.  SylL,  Vol.  v.,  p.  459.  Pilens  2  iuches  (5  centimeters)  broad,  at 
first  mUk-tchitey  then  tan-whiiej  throughout  compactly  fleshy^  campanulate 
then  COD  vex,  of  tea  ecccDtric  without  a  pellicle,  always  dry  (at  first 
even,  then  Blightly  cracked  when  dry),  margin  straight,  thiu,  obtuse, 
even ;  flesh  compact,  white.  Stem  1^*J  inches  (4-5  centimeters)  long,  1 J 
iuches  (4  centimeters)  thick,  solid,  very  compact,  but  at  length  spongy- 
soft  within,  equal,  even,  always  white.  Gills  free^  very  broad,  thickj 
distant,  rigid,  forked,  white. 

^'  Mild,  the  gills  are  at  length  adnate,  forked  at  the  base  and  apex. 
Care  mast  be  taken  not  to  confound  it  with  other  BussuI^b  which  have 
changed  color  and  become  white.  In  mixed  woods.  Uncommon.  Au- 
gust. 

<^Name  lac^  milk.  Milk-white.  (Fr.  Monogr.,  ii.  p.  190;  B.  &  Br., 
1133;  C.  Hbk.,  u.  621 ;  S.  Mycol.  Scot.,  u.  591 ;  Ag.,  Pers.  Krombh.,  t 
61,  £  1-2;  Barla,  1. 15,  f.  1-13;  Paul.,  t.  74,  f.  2.)"— Stevenson. 

Edible  and  of  good  flavor.  North  Carolina  and  Pennsylvania, 
Schweinitz;  North  Carolina,  Curtis;  California,  Earkness  &  Moore; 
Wisconsin,  Bundy ;  Ohio,  in  beech  woods,  Morgan. 

13.  "  B.  VIRBSCBNS,  (Schaeff.)  Fr.  Hym.  Eur.,  p.  443 ;  Stev.,  B.  F., 
p.  lU;  Sacc  Syll.,  Vol.  v.,  p-  460.  Pileus  2-4  inches  (5-10  centime- 
ters) broad,  green,  compactly  fleshy,  globose  then  expanded,  at  length 
depressed,  often  unequal,  always  dry,  not  furnished  with  a  pellicle, 
wherefore  the  Jlocculose  cuticle  is  broken  up  into  patches  or  warts j  margin 
straight,  obtuse,  even  ;  flesh  white,  not  very  compact.  Stem  1-2  inches 
(2.5-5  centimeters)  long,  ^  inch  (12  millimeters)  thick,  solid,  internally 
gpongy,  firm,  somewhat  rivulose,  white.  Gills  free,  somewhat  crowded, 
sometimes  equal,  sometimes  forked,  with  a  few  shorter  ones  intermixed, 
white. 

*^  Edible.  Taste  mild.  It  varies  in  size  and  color  of  pileus,  which 
is  sometimes  deep,  sometimes  pallid  green,  sometimes  yellowish,  then 
green.  The  gills  are  not  so  broad  in  front  as  those  of  neighboring  spe- 
cies. It  is  very  easily  distinguished  from  all  others  except  R.  crustosoy 
by  the  green  pileus  being  without  a  pellicle  and  innato-flocculose,  then 
rivulose,  and  scaly  in  the  form  of  patches.  In  woods.  Frequent. 
July  to  September. — Stevenson. 
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^'  Stem  variable  in  form,  slightly  reticalated  with  raised  lines.  Spores 
scarcely  echinulate,  almost  globular,  6/i." — W.  Q.  S.  "  Name —  Vireo^  to 
be  green.  (Fr.  Mougr.,  ii,  p.  190;  Berk.  Out.,  p.  212,  1. 13,  f.  C;  C 
Ilbk.,  n.  632;  S.  Mycol.  Scot,  n.  592;  Hussey,  ii,  t,  11;  Ag.  Schaeff-, 
t  94,  excluding  f.  1;  Vittad.,  t.  31;  Sturm  Deutschl,  R.,  iii,  3,  t  31; 
Barla,  1. 16,  f.  10-12;  Ventur.,  t.  17,  f.  3,  2;  Krombh.,  t.  67,  f.  1-10.)'^- 
Stevenson. 

"Of  various  livid  hues — yellow,  purple,  and  green.''— M.  J.  B. 

"Specimens  sometimes  occur  in  which  the  margin  is  wholly  or  partlj 
striate.    The  warts  are  sometimes  pale  brown." — Peck. 

Of  this  Fries  says  "  antiquittu  edulisP  It  is  about  the  best  ediWe 
mushroom  we  have,  tender  and  of  a  fine  nutty  flavor.  Its  greenish  cap, 
breaking  up  into  areas^  distinguishing  it  from  all  others  except  No.  28, 
/2.  crustosa  (also  niild),  which  has  the  same  habit  and  is  sometimes 
greenish.  Kfurcata^  also  with  a  greenish  cap,  but  remaining  smooth, 
is  easily  separated  by  its  bitter  taste. 

North  Carolina  and  Pennsylvania,  common,  Schweinitz;  North  Car- 
olina, Curtis:  Massachusetts,  Sprague,  Fariow,  Frost,  Palmer;  Minne- 
sota, in  woods,  July,  September,  Johnson ;  New  York,  grassy  grounds, 
June  and  July,  Peck,  twenty-fourth  and  thirty-third  reports;  Wiscon- 
sin, Bundy;  Ohio  and  Kentucky,  Morgan;  Maryland,  sometimes  as 
large  as  a  breakfast  plate;  Mississippi,  Banning;  New  Jersey,  Ellis. 

14.  "R.  LEPIDA,  Fr.,  Hym.  Eur.,  p.  444;  Stev.,  B.  P.,  p.  119;  Sacc 
Syll.,  Vol.  V,  p.  461.  Pileus  3  inches  (7.5 centimeters)  broad,  bloodred 
rose^  becoming  pale,  whitish  especially  at  the  disk,  somewhat  equalij 
fleshy,  convex  then  expanded,  scarcely  depressed,  obtuse,  opaque,  un- 
polished, with  a  silky  appearance  at  lengthy  often  rimosO'Squamulosej  mar- 
gin spreading  obtuse,  without  stride.  Stem  as  much  as  3  inches  (7.5 
centimeters)  long,  1  inch  (2.5  centimeters)  thick,  even^  white  or  rose  color. 
Gills  rounded  behind,  rather  thick,  somewhat  crowded,  often  forked, 
connected  by  veins,  white,  often  red  at  the  edge.  Edible.  Taste  mild; 
wholly  compact  and  firm,  but  the  flesh  is  cheesy,  not  somewhat  grumons. 
The  gills  are  often  red  at  the  edge,  chiefly  towards  the  margin,  on  ac- 
count of  the  margin  of  the  pileus  being  continuous  with  the  gills.  In 
mixed  woods.    Frequent.    September  to  October. 

"  Name — lepidus,  neat,  elegant.  (Fr.  Monogr.,  ii,  p.  191 ;  8v.  atl.  Sr., 
t.  59;  Berk.  Out,  p.  212;  C.  Hbk.,  n.  623;  S.  Mycol.  Scot,  n.593f 
Hussey,  ii,  t  32;  Hogg  &  Johnst,  t  4;  Ag.  Krombh.,  t  64,  f.  19,  20; 
Batsch,  t  13,  very  small.)" — Stevenson. 

Spores  8-10  by  6-Sfi.  Sacc.  Syll.  One  of  the  best  edible  species. 
R.  emetica  and  R.  rubra  (both  poisonous)  resemble  this,  but  differ  in 
having  the  pileus  polished.  North  Carolina,  in  pine  woods,  Curtis; 
Massachusetts,  Frost,  Palmer;  Minnesota,  July,  August,  Johnson; 
Califonia,  Harkness  &  Moore;  Ohio,  in  beech  woods,  Morgan;  New 
York,  generally  with  the  pileus  red,  but  quite  variable  in  this  respect, 
woods,  August    Peck,  forty-flrst  Rep. 
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15.  "R.  BUBBA,  Fr.,  Hym.  Ear.,  444,  Stev.,  B.  P.,  p.  120;  Cke.,  iii, 
1025;  Sacc.  SjlL,  Vol.  V,  p.  462.  Pileus  unicoloros,  ciuuabar* vermilion 
bat  beooiniDg  pale  (tan)  when  old,  disk  commonly  darker,  compact,  bard 
but  fragile,  convex  then  flattened,  here  and  there  depressed,  absolutely 
dry jwitkout  apellicle  but  becoming poliaked'eveny  often  rivuloso-rimose  when 
old,  marginspreadiDgobtnse,  even,  always  persistent;  flesh  w  hi  te,r«ddMA 
under  the  cuticle.  Stem  2-3  inches  (5-7.5  centimeters)  long ;  abont  1 
iDch  (2^  centimeters)  thick ;  solid,  eveu,  varyiug  white  and  red.  Gills 
outnsely  adnate,  somewhat  crowded,  whitish  then  yellowish,  with  dim- 
idiate and  forked  ones  intermixed.  Very  acridj  very  hard  and  rigid, 
most  distinct  from  all  the  others  of  this  group  in  the  pileus  becoming 
poUshed-even^  although  without  a  pellicle,  in  the  flesh  being  somewhat 
grumous  and  in  the  very  acrid  taste.  Gills  often  red  at  the  edge.  In 
mixed  woods.  Frequent.  August  to  November.  Poisonous.  Spores 
whitish.  Ft.  ;  sphseroid,  S-10//.  K.  Name — rubery  red.  (Fr.,  Monogr., 
ii,  p.  191;  Sv.  atl.  Sv.,  t.  49;  Berk.  Out.,  p.  212;  C.  Hbk.,  n.  024;  S. 
MycoL  Soot,  n.  594;  Ag.  Decand— -Barla,  t.  15,  f.  1-10;  Krombh.,  t. 
65;  Vitt.  Mang.,  t.  38,  f.  2,  not  Bull ;  Schaeff.,  1. 15,  f.  4-C."— Stevenson. 
North  Carolina,  Pennsylvania,  Schweinitz;  North  Carolina,  Curtis; 
New  York,  July,  Peck;  Massachusetts,  Frost;  Minnesota  in  woods, 
July  and  August,  Johnson ;  Wisconsin,  Bundy ;  California,  Harkness 
&  Moore;  Maryland,  Miss  Banning. 

16.  "R.  PLAViDA,  Peck,  32d  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1879, 
p.  32.  Pileus  fleshy  convex,  slightly  depressed^  unpolished,  bright 
yellow;  lamellae  white,  adnate,  turning  cinereous;  stem  yellow,  solid, 
white  at  the  extreme  apex." — Frost,  M.  S. 

^'Pileus  1-2  inches  (2.5-5  centimeters)  broad,  fleshy,  convex,  then 
plane  or  slightly  depressed,  yellow,  becoming  paler  with  age;  flesh 
white,  the  margin  at  first  even,  then  tuberculate-striate;  gills  nearly 
simple,  subdistant  and  broader  before,  adnate,  white,  the  interspaces 
venose;  stem  1-2  inches  (2.5-5  centimeters)  long,  j-J  inch  (8-12  milli- 
meters) thick,  short,  equal  or  tapering  upward,  finn,  glabrous,  solid  or 
merely  spongy  within,  yellow;  spores  globose,  6-7.5/^  in  diameter. 

''Taste  mild.  Gregarious.  Grassy  places  in  copses  and  open  woods. 
Sandlake.  July  and  August.  The  pileus  is  dry,  and  sometimes  slightly 
mealy  or  granular.  When  young  it  is  bright  yellow;  but  it  fades  with 
age,  and  sometimes  becomes  white  on  the  margin." — Peck. 

This  is  one  of  the  species  found  by  Mr.  Frost,  but  never  published  by 
him.  Massachnsetts,  Frost;  New  York,  Peck.  Thirty-second  Report 
and  Bulletin.  1887. 

17.  '<R.  GINNAMOMEA,  Miss  M.  E.  Banning,  Bot.  Gaz.,  Jan.,  1881. 
Pileus  4-6  inches  (10-15  centimeters)  broad,  dry,  fleshy,  centrally  de- 
pressed, cinnamon  color,  rimoso  squamose,  the  cuticle  generally  break- 
ing up  into  flocci  or  granules;  flesh  dry,  spongy,  tinged  with  ocher. 
Gills  concoloros,  narrow,  forked,  close,  sinuate  near  the  margin.  Stem 
2-3  iachea  (5-7.5  centimeters)  or  more  long,  1  inch.  (2,5  centimetera) 
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thick,  re^ralar,  smooth,  pallid,  blant,  at  first  staffed,  then  hollow ;  spores 
globose,  8/ji  iu  diameter.  Taste  acrid.  In  woods  near  Baltimore.  Jnne 
and  July." — Ban. 

ly.  HETBROPHYLL.fi. 

18.  '<R.  VESCA,  Fr.,  Hym.  Eur.,  p.  446;  Ster.,  B.  F.,  p.  122;  Sacc, 
Syll.,  Vol.  V,  p.  465.  Pileus  red-flesh  colovj  disc  darker^  fleshy,  slightly 
firm,  piano-depressed,  slightly  wrinkled  with  veins^  with  a  viscid  pellicle, 
margin  at  length  spreading;  flesh  cheesy,  firm,  shining  white.  Stem 
solidy  compact,  externally  rigid,  reticulated  and  wrinkUd  in  a  peculiar 
manner,  often  attenuated  at  the  base,  shining  white.  Gills  adnate, 
crowded,  thin,  shining  white,  with  many  unequal  and  forked  ones  iuter- 
mixed,  but  scarcely  connected  by  veins.  Of  middle  statnre.  Taste 
mild,  pleasant.  In  mixed  woods.  Frequent.  September  to  October. 
Name,  vesco^  to  feed.  From  its  edible  qualities.  (Fr.,  Monogr.,  ii,  p. 
193;  Sv.  alt.  Sv.,  t.  63;  Berk.  Out,  p.  211 ;  0.  Hbk.,  n.  625;  8.  Mycol. 
Scot.,  n.  696;  Hussey,  i,  t.  89.)" — Stevenson. 

An  etlible  species  of  fine  flavor.  Its  peculiarly  reticulated  stem  will 
assist  iu  separating  it  from  the  noxious  R.  rubra  which  resembles  i(  iu 
the  color  of  the  pileus.    Oalifornia,  Harkness  &  Moore. 

19.  "E.  CYANOXANTHA,  (Sch»ff.)  Fr.,  Hym.  Eur.,  p.  446;  Stev.,  B. 
F.,  p.  122;  Sacc.  Syll.,  Vol.  V,  p.  465.  Pileus  2-3  inchea  (5-7.5  centi- 
meters) and  more  broad,  Woe  orpw^lish^  then  olivaceous-greeny  disc  com- 
monly becoming  pale,  often  yellowish  ;  margin  commonly  azure-blue  or 
livid  purple  J  eompacty  convex,  then  plane,  then  depressed  or  infundibnli- 
form,  sometimes  even,  sometimes  wrinkled  or  streaked,  viscous,  mar- 
gin deflexed,  then  expanded,  remotely  and  slightly  striate;  flesh  firm, 
cheesy,  white,  commonly  reddish  beneath  the  separable  pellicle.  Stem 
2-3  inches  (5-7.5  centimeters)  long,  as  much  as  1  inch  (2.5  centimeters) 
thick,  spongy-stuffedy  but  firm,  often  cavernous  withiu  when  old ;  equal, 
smooth,  everi,  shining  white.  Gills  rounded  behind,  connected  by  veins, 
not  much  crowded,  broad,  forked  with  shorter  ones  intermixed,  shining 
white. 

"  Allied  to  R.  vesca  in  its  mildj  pleasant  taste^  and  in  other  respects, 
but  constantly  dififerent  in  the  color  of  the  pileus,  which  is  very  varia- 
ble, whereas  in  R.  vesca  it  is  unchangeable.  The  peculiar  combination 
of  colors  in  the  pileus,  though  very  variable,  always  readily  distinguishes 
it.  In  woods,  etc.  Common.  August  to  October.  Sometimes  con- 
siderably larger  than  Fries  describes.  Name,  xda¥o<;j  blue ;  €av06^y  yel- 
low. From  the  colors.  (Fr.,  Monogr.,  ii,  p.  194;  B.  and  Br.,  n.  1131; 
C.  Hbk.,  n.  626;  S.  Mycol.  Scot.,  n.  597;  Ag.  Sch®flF.^t  93;  Krombh., 
ti  67,  f.  16-19;  Paul.,  t.  76,  f.  1-3.)"— Stevenson. 

"  One  of  the  best  esculent  species.  Spores  8-10  by  6^pi.^  Sacc. 
Syll.  "Intrinsically  a  margin  with  a  rosy  tone,  more  or  less  sobered 
with  purple,  a  pale  disk  and  between  the  two  a  dark  zone  of  dull  in- 
definable mixture  of  nentnil  green  with  purple,  is  the  type,  and  the  in- 
finite  variety  is  made  up  not  of  any  change  of  colors,  but  simply  of 
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their  inteDBity."— Cooke.  North  GaroliDa  and  Pennsylvania.  Common— 
Schweioitz. 

20.  "R.  HETBBOPHTLLA,  Pr.,  Hym.  Eur.,  p.  446;  Stev.,  B.  F.,  p. 
123;  Sacc  SylL,  Vol.  V,  p.  465,  Pileus  very  variable  in  color,  but  never 
lecoming  reddish  arpurpU,  fleshy,  firm,  con vexo  plane,  then  depressed, 
etenpolUhedj  the  very  thin  pellicle  disappearing,  margin  thin,  even  or 
densely  but  slightly  striatcj  flesh  white.  Stem  solid,  firm,  somewhat 
eqaal,  even  shining  white.  Gills  reaching  the  stem  in  an  attenuated  fom^ 
tery  narrow,  very  crawdedj  forked  and  dimidiate,  shining  white.  Taste 
dicays  mild^  as  in  li.  cyanoxantha,  from  which  it  differs  in  its  smaller 
Btatnre,  in  the  pileos  being  thinner,  even,  never  reddish  or  purplish, 
with  a  thin,  closely  adnate  pellicle,  in  the  stem  being  firm  and  solidj  and 
Id  the  gills  being  thin^  very  narrow,  very  crowded^  etc  The  ai)ex  of  the 
stem  is  occasionally  dilated  in  the  form  of  a  enp,  so  that  the  gills  appear 
remote.    In  woods.    Common.    July  to  October. 

<^  Edible,  of  a  sweet  nntty  flavor.  Spores  echinnlate,  5  by  Ipt/^^W.  O. 
S.  '^  Name,  Erepo^j  other,  poXlov^  a  leaf.  With  giUs  of  different  lengths. 
Ft.,)  Monogr.,  ii,  p.  194;  Berk.  Out.,  p.  211, 1 13,  f.  6;  C.  Hbk.,  n.  627; 
S.  Hjcol.  Scot,  n.  598;  Hogg.  &  Johnst.,  t.  9;  Hnssey,  i,  I.  84;  Badh., 
i,  1. 10,  £  3;  ii,  t.  3,  f.  3,  4;  Ag.  Gl.  Dan.,  t.  1909,  f.  1;  Paul.,  t.  76,  f. 
1-5)." — Stevenson. 

Of  the  same  edible  qnalities  as  the  preceding ;  sometimes  of  a  green- 
ish-gray color.  B.  furcata,  the  only  species  of  a  disagreeable  flavor 
having  a  green  pilens,  is  distinguished  by  its  uniform  color  and  distant 
gills,  as  contrasted  with  the  mottled  tints  and  crowded  gills  of  the 
former.  North  Carolina  and  Pennsylvania,  in  moist  woods  {A.  lividusy 
Pers.)  Schweinitz;  California,  Harkness  and  Moore;  New  York,  in 
woods,  Angnst,  Peck  Thirty-fifth  Report;  Massachusetts,  Palmer. 

21.  «B.  CONSOBBINA,  Fr.,  Hym.  Enr.,  p.  447;  Stev.,  B.  F.,  p.  123. 
Sacc.  Syll ,  Vol.  V,  p.  466.  Pileus  3  inches  (7.6  centimeters)  broad, 
dark-cinereous  or  fuscous-olivaceous,  fleshy,  fragile,  campanulate  then 
expanded,  at  length  depressed,  margin  spreading,  even,  though  mem- 
branaceous ;  flesh — whitCj  cinereous,  under  the  thick,  viscous,  separable 
peUicle.  Stem  2-3  inches  (5-7.5  centimeters)  long,  almost  1  inch  (2.5 
centimeters)  thick,  solid,  but  soft,  equal,  even,  smooth,  shining,  white, 
at  length  becoming  cinereous.  Gills  at  the  first  free,  then  appearing 
adnate  when  the  pileus  is  flattened,  broad,  crowded,  shining,  white, 
very  many  of  them  dimidiate  and  forked.  Ta^te  very  acrid.  Not  fetid. 
Stature  in  general  that  of  12.  emetica,  but  differing  in  the  color  of  the 
pileus,  and  in  the  very  unequal  gills.  In  mixed  woods.  October. 
Spores  granular  lO^u.  Q.  Name — consobrinus,  cousin.  Distantly  related 
to  neighboring  species.  (Fr.,  Monogr.,  ii,  p.  195;  B.  &  Br.,  n.  1676;  S. 
Mycol.  Scot,  n.  599.)" — Stevenson. 

New  York.  "Our  specimens  are  very  variable  in  color,  but  the  pre- 
vailing hues  are  green,  olivaceous,  and  purple." — Peck.  Twenty-sixth 
Beport. 
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22.  "B.POCBTBNS,(Per8.)Fr.,Hyin.  Eur.,p.447;  Stev.,  B.  F.,  p.  124; 
Sacc.  SjH.,  Vol.  V,  p.  467.  Pileas  4-5  inches  (10-12.5  ceDtimeters)  and 
more  broad,  dingy  yellow,  often  becoming  pale,  thinly  fleshy,  at  first  bull- 
ate,  then  expanded  and  depressed,  covered  with  a  pellicle  which  is  adnata, 
not  separable  and  viscid  in  wet  weather,  margin  broadly  membrauace- 
ons,  at  first  bent  ia wards  with  ribs  which  are  at  length  tubercular;  flesh 
thin,  rigid — fragile,  pallid.  Stem  2  inches  (5  centimeters)  and  more 
long,  ^1  inch  (1-2.5  centimeters)  thick,  stout,  stuffed,  then  hollow, 
whitish.  Gills  adnexed,  crowded,  connected  by  veins,  with  very  many 
dimidiate  and  forked  ones  intermixed,  whitish,  at  first  exuding  watet-y 
drops. 

"Fetid.  Taste  a^rid.  Very  rigid^  most  distinct  from  all  others  in  its 
vert/  heavy  empyreumatic  odor.  In  very  dry  weather  the  odor  is  often 
obsolete.  The  margin  is  more  broadly  membranaceous  and  hence 
marked  with  longer  furrows  than  in  any  other  species.  It  differs  from 
all  the  preceding  ones  in  the  gills  at  the  first  exuding  watery  drops.  The 
gills  become  obsoletely  light  yellow,  and  dingy  when  bruised." — Steven- 
son. "In  woods,  etc.  Very  common.  July  to  September.  Stem  rug- 
gedly hollow  .within  as  if  eaten  by  snails.'^ — M.  J.  B.  "A  very  coarse 
and  easily  recognized  species.  Reckoned  poisonous,  though  eaten  by 
slugs.  Spores  minutely  echinulate,  almost  globular  8/a." — W.  G.  S. 
"Name— /(B^€»«,  stinking.  (Fr.  Mougr.,  ii,  p.  195;  Sv.  atl.  Sv.,  t.  40; 
Berk.  Out,  p.  213 ;  C.  Hbk.,  n.  628  ,•  8.  mycol.  Scot.,  n.  600 ;  Ag.  Pers.— 
Krombh.,  t.  70,  f.  1-6 ;  Viv.,  41 ;  Bull.,  t.  292 ;  Ventur.,  t.  33,  f.  l-,3.)"- 
Stevenson. 

"  Variety  granulata  has  the  cuticle  of  the.  pileus  rough  with  small 
granular  scales." — Peck,  Thirty-ninth  Report.  "  The  odor  of  this  plant 
as  it  occurs  with  us  is  not  usually  fetid  or  unpleasant.  It  resembles 
the  odor  of  cherry  bark  and  might  aptly  be  termed  amygdaline,  and 
the  same  odor  has  been  attributed  by  one  writer  at  least  to  the  Euro- 
pean R.fcdtens.  It  is  doubtless  this  form  to  which  Dr.  Curtis  gave  the 
name  R.  amygdalina.  The  lamelltB  are  rarely  forked  and  frequently 
are  quite  as  equal  as  in  species  of  the  section  Fragiles." — Peck,  Thirty- 
second  Report. 

North  Carolina  and  Pennsylvania,  plentiful,  August,  Schweiuitz; 
North  Carolina,  Curtis;  Massachusetts,  Sprague,  Frost;  New  York, 
common  in  woods  and  open  places,  July  and  August,  Peck,  Twenty- 
third  Report;  Minnesota,  Jiily  to  September,' Johnson;  Wisconsin, 
Bundy ;  Ohio,  generally  rancid  and  stinking,  sometimes  fragrant,  com- 
mon, Morgan;  Rhode  Island,  Bennett. 

23.  "-R.  SIMILLIMA,  Peck,  24th  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  1872, 
p.  75;  Sacc.  Syll.,  Vol.  V,  p.  407;  pileus,  1-3  inches  (2.5-7.6  centime- 
ters); broad,  hemispherical  or  convex,  then  expanded,  sliglltly  de- 
pressed; at  tirst  or  when  moist  viscid;  the  margin  at  length  tuberca- 
late-striate ;  pale,  ochraceous  yellow,  the  disk  usually  a  little  brighter 
colored ;  gills  subequal,  reaching  the  stem,  some  of  them  forked  behind, 
^enose  connected,  yellowish  from  the  first ;  stem  2-4  inches  (5-10  oea< 
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timeterR)  long,  ^  inch  (8-18  millimeters)  thick ;  equal  or  slightly 
tapering  upward,  spongy  within,  rarely  hollow,  colored  like  the  pileus, 
siometimes  a  little  paler ;  spores,  3  o~o  ^  inch  (8  pi)  in  diameter;  taste  acrid. 
Ground  in  woods." — Greig.    September. 

"Allied  very  closely  to  K./cetenSj  from  which  it  differs  by  the  absence 
of  any  marked  odor  and  the  margin  not  so  widely  striate.  I  have  never 
seen  itc^spitose;  not  growing  in  cleared  lands/'-*Peck.  Massachusetts, 
Frost;  Wisconsin,  Bundy. 

24.  "R.  MORGANI,  Sacc.  Sylloge,  Vol.  V,  p.  408.  {R.  incarnata^  Mor- 
gan.) Pilens  3-i  inches  (7.5-10  centimeters)  bioad,  fleshy,  firm;  then 
very  fragile,  convexo-nmbilicate ;  then  expanded  and  depresvsed,  moist, 
sordid,  flocculose;  the  margin  acute,  not  striate;  the  Hosh  thin,  white. 
Stem  about  2  inches  (5  centimeters)  long,  J  incli  (18  millimeters)  thick, 
solid,  nearly  equal,  white.  Gills  adnate,  distant,  broad,  and  alternate 
ones  dimidiate  or  mostly  very  short,  white,  then  pale  flesh  color.  Spores 
white,  oblique,  apiculate,  smooth  ;  8-5.5//. 

"  Taste  mild.  On  the  ground,  under  beech  trees.  July,  A  ugust.  The 
pileus  is  at  first  of  a  sordid  color,  brownish  on  the  disk.  The  whole 
plant  when  mature  takes  on  a  sordid,  fleshy  hue,  and  becomes  exceed- 
ingly fragile." — Morg. 

Originally  published  as  R:  incarnata  by  Prof.  A.  V,  Morgan  in  The 
Mycologic  Flora  of  the  Miami  Valley,  Ohio,  (Journ.  Cinn.  JSoc.  Nat. 
Hist.,  April,  1883),  but  the  title  being  preoccupied  it  was  renamed  as 
above- 

25.  "R.  VARIATA,  Miss  M.  E.  Banning,  But.  Gaz.,  Jan.,  1881. 
Pileus  3-4  inches  (7.5-10  centimeters)  broad,  at  first  globose,  then 
expanded  and  centrally  depressed,  smooth,  viscid,  variable  in  color  and 
even  variegated  brownish  or  pinkish  purple,  with  at  times  a  cast  of 
jrreen ;  epidermis  peels  easily  ;  the  extreme  under  margin  edged  with  a 
delicate  line  of  purple;  flesh  white,  unchanging.  Gills  white,  adnexed, 
narrow,  forked,  close.  Stem  nearly  2  inches  (5  centimeters)  long,  J 
inch  (18  millimeters)  thick,  white,  smooth,  more  or  less"  tapering  at 
the  base,  spongy  within  ;  spores  white,  echinulate,  7.5  by  7.5//.  Taste 
acrid.    In  woods  near  Baltimore.    July." — Ban. 

(To  he  continued.) 


A  HEW  HUCBOirOPOBUS. 

(Plato  XII.) 
By  J.  B.  Ellis  ani>  B.  T.  Galloway. 

MucBONOPORUS  EvERHARTii.  On  Hviug  trunks  of  Quercus  nigra^ 

around  Newfield,  N.  J.    Found  also  by  Mr.  Everhart  at  West  Chester, 

I*a.,  and  sent  from  northern  New  Jersey  by  Prof.  T.  G.  Gentry.    Pileus 

dimidiate,  zonate  unguliform,  broadly  attached  behind,  convex  above, 
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nearly  plane  below  or  convex  behind  and  snbconcave  towards  the  mar- 
gin, 6-12  centimeters  wide  and  6-8  centimeters  long;  margin  subob- 
tuse  and  clothed  with  a  rich  dark  rhubarb-yellow  thin  tomentum,  at 
length  subglabrous.  Pileus  with  *S-4:  broa<l  (2  centimeters)  convex  zones, 
the  anterior  margin  of  each  zone  disappearing  beneath  the  posterior 
margin  of  the  one  before  it,  forming  a  concentric  furrow  between  each 
two  contiguous  zones ;  surface  crustaceous  but  not  polished,  becoming 
brownish  black.  Pores  rhubarb-yellow  with  a  changeable  luster,  equal, 
round,  110-120  /^  in  diameter,  about  1  centimeter  long,  substratose, 
armed  with  abundant  stout  spines,  15-25  by  6-10  /i,  mostly  swollen 
at  the  base.  Spores  ferruginous,  globose  3-3^  /i,  or  ovate-globose  3J-4.J 
by  3-3.J  pt.  Substance  of  the  pileus  (above  the  pores)  corky  leathery, 
rhubarb-yellow,  repeatedly  zoned,  2-3  centimeters  thick,  holding  its 
thickness  well  towards  the  margin.  The  pores  are  not  decurrent  bat 
are  limited  behind  by  a  narrow  definite  margin ;  closely  attached  to 
the  bark  of  the  tree.  What  appears  to  be  the  same  was  found  some 
years  ago  at  Potsdam,  N.  Y.,  on  beech.  This  differs  from  Fames  rimosusj 
Berk,  in  its  pileus  not  riraose,  in  its  rather  smaller  spores  and  spiny 
hymenium.  In  M.  igniarius  the  spines  are  less  abundant  and  shorter 
and  spores  hyaliue. 


NEW  SPECIES  OF  KANSAS  FTTNOL 

.  By  J.  B.  Ellis  and  W.  A.  Ki:lli!:rman. 

Phyllosticta  viridis,  n.  8.  On  leaves  of  Fraxinus  viridis,  Rooks 
County,  Kansas,  September,  1888;  (E.  Bartholomew,  185).  On  large 
subindefinite  (J-l  centimeter)  spots  visible  on  both  sides  of  the  leaf 
with  a  paler  shaded  margin.  Perithecia  hyi)ophyllous,  numerous,  sub- 
erumpent,  small,  05-80//,  of  rather  coarse  cellular  structure;  spornles 
abundant,  oblong,  minute  (2  by  i^).  The  spots  much  resemble  those  of 
P.fraxini,  E.  &  M.,  but  that  has  spornles  5-7  by  2^-3//  and  much  larger 
epiphyllous  perithecia. 

Cytispora  albiceps,  n.  s.  On  bark  of  Jitglam  nigra^  Manhattan, 
Kans.,  March,  1889  (Kellerman  &  Swingle,  1393).  Tubercles  semi- 
emergent,  gregarious,  J  to  J  millimeter,  depressed-conic,  opening  by  a 
single  pore  at  the  obtuse  apex,  which  is  covered  with  white  granular 
matter,  5-6-celletl,  the  cells  at  first  filled  with  white  granular  matter 
and  not  readily  distinguished.  Spornles  allantoid  4-7J  by  14-2//.  Ba- 
sidia!  Much  resembles  C.  leucophthalmaj  B.  &.  C,  but  the  specimens 
of  that  species  in  Rav.  F.  Am.,  G98,  have  the  tubercles  less  prominent 
and  smaller  and  the  spornles  smaller  (3-4  by  1//).  This  also  differs  from 
C,  persica^  Sz.,  and  0.  leucostona^  Sacc. 

AscocHYTA  siSYMBRii,  n.  8.  On  S,  cane8cen8^  Manhattan,  Kans. 
(Kellerman  &  Swingle,  1321).    Spots  none;  Perithecia  acattered  on 


143 

both  Bides  of  the  leaf  aud  on  the  petioles,  black,  innate,  globose-de. 
pressed,  200-285/i  in  diameter,  100-195/^  high,  pierced  above  with  an 
aperture  about  20-25pi  in  diameter.  Sporules  vermiforiii  cylindrical, 
hubhyaline,  nucleate  and  mostly  l-septate,  18-45  by  .'iA-O//,  mostly  li5- 
38  by  4-5//.  Not  to  be  confounded  with  Septoria  sisymbrii^  Ell.,  which 
is  on  spots  aud  has  smaller  spores. 

Septoeia  APAEiNE,  n.  8.  On  the  lower  dead  and  withered  leaves 
and  stems  of  Galium  aparinej  Manhattan,  Kans.,  May,  1888  (Kellerman 
&  Swingle,  1223).  Perithecia  minute,  mostly  40-80/i  but  sometimes 
lC0-208;i  in  diameter,  scattered  on  the  leaves  and  stems  but  not  on 
spots.  Sporules  filiform,  straight  or  subundulate,  faintly  nucleolate, 
contiDaons,  acute  at  each  end,  40-80  by  1^-2//  mostly  50-GO  by  2/a. 
Differs  from  8.  psilostegaj  E.  &  M.,  in  not  being  on  spots  and  in  its 
shorter  sporules  and  from  8.  galiorum^  Ell.  in  its  partially  foliicolous 
growth,  smaller  perithecia  aud  much  longer  spores. 

Amebosporium  subolausutw,  n.  «.  On  fallen  leaves  of  Gymno- 
cladm  Canadensis^  May,  lfe88  (Kellerman  &  Swingle,  1232).  Amphi- 
genous,  scattered ;  perithecia  black,  ovoid-globose  l)0-150/<  in  diameter, 
of  coarse  cellular  structure  with  a  round  opening  above  fringed  with 
spreading  brown  septate  hairs,  60-220  by  5-8//  tapering  above.  S[)o- 
niles  oblong-cylindrical,  obtuse,  continuous,  hyaline,  10-13  by  2-3//. 
Differs  from  A.  polynematoideSj  Speg.  in  the  character  of  the  perithecia. 

Pestalozzia  uncinata,  n.  «.  On  dead  leaves  of  Quercns  tinctoria 
dried  up  on  broken  limbs,  St.  George,  Kans.,  June,  1888  (Kellerman  & 
Swingle,  1269),  with  Chcetophoma  maculosa^  Ell.  &  Morgan.  Hypo- 
phyllus,  gregarious,  perithecia  scutate,  J  to  ^  millimeter  in  diameter. 
Sjwres  oblong,  pale,  4-septate,  sometimes  constricted  at  tiie  second  8e[)- 
tum  above,  18-22  by  5-7 yw,  with  a  short  (5-7//),  stout,  curved  beak  at 
the  apex  and  a  slender  pedicel  below  15-20//  long.  Differs  from  P. 
palUdaj  E.  &  E.,  in  its  larger  perithecia  and  spores. 

BoTRYTis  HYPOPHYLLA,  n.  8.  On  living  leaves  of  Teucrium  Cana- 
dense^  Manhattan,  Kans.,  October,  1884  (M.  A.  Carleton,  142).  Foruxiiig 
small  white  patches  at  first,  soon  effused  over  the  entire  lower  suri'ace 
of  the  leaf  like  a  white  tomentnm.  Prostrate  hyphie  loosely  inter- 
woven, branching;  fertile  hyphcTB  erect,  30-150  by  2i-3//,  continuous, 
hyaline,  subverticillately  or  rarely  dichotomously  branched  above,  the 
tips  nmriculate-lobate  and  bearing  the  globose  3J-4i//  conidia.  Cerco- 
iporaferruginea^  Fckl.  occurs  on  the  same  leaves. 

BoTEVTis  ciNBEEO-GLAUCA,  n.  ».  Ou  wood  uuder  the  bark  of  de. 
cayed  logs  of  Ulmus  Americana,  Manhattan,  Kans.,  March,  1889  (Kel- 
lerman &  Swingle,  1422).  Forming  a  cinereous  and  somewhat  glaucous 
continuous  layer  on  the  decaying  wood  under  partially  adheiing  bark. 
Tbe  repent  hyphae  are  branched  and  loosely  interwoven,  2-2J//  wide, 
septate,  sometimes  slightly  swollen  above  the  septa,  varying  from 
nearly  hyaline  to  somewhat  dusky.  Fertile  hyphie  erect,  75-100  by 
1J-2J//  wide,  hyaline  or  somewhat  dusky  at  base,  at  first  sparingly  aud 
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later  abandaDtly  and  irregularly  branched,  the  branches  usaallj 
straight  and  slightly  tapering  upward,  terminated  by  a  small  cluster  of 
ovaloblong  3-5  by  1^-2^/^  hyaline  conidia. 

OvuLARiA  Carletoni,  n.  8.  On  Lactuca,  Mitchell  County,  Kans., 
June,  1886  (M.  A.  Carleton,  141).  Ilypophyllous  forming  patches  more 
or  less  distinctly  limited  by  the  veinlets  2-4  millimeters  in  diameter  and 
of  a  pale  yellowish  color.  The  leaf  is  also  marked. on  the  upper  side 
with  pale  yellowish  indefinite  spots.  Hy phae  hyaline,  25-35  by  4-5/i,  with 
offsets  or  shoulders  on  the  sides  marking  the  points  where  the  conidia 
were  attached,  closely  aggregated  in  minute  tuberculiform  masses. 
Conidia  oblong-elliptical,  hyaline,  continuous,  12-15  by  6-7/i. 

Cercospora  Bartholomei,  m.  8.  On  Rhu8  toxicodendron^  Rooks 
County,  kans.,  September,  1888  (E.  Bartholomew,  183  and  248a).  Hy- 
pophy  lions  in  inconspicuous,  indeterminate,  smoky -colored,  scattered 
or  subcontinent  patchet^.  Ilyphaj  fasciculate,  straight  or  subundulate, 
nucleate,  continuous  or  sparingly  septate,  reddish  brown  (under  tbe 
microscope)  20-40  (mostly  24-34)  by  4-6/i  sometimes  branched  from 
near  the  base,  tips  entire-or  subdentate.  Conidia  nearly  hyaline,  vary- 
ing from  oblong  to  slender  obclavate  and  from  20-120//  long  and  2J-3/t 
wide,  nucleate  becoming  3-8-septate,  the  shorter  ones  straight,  the  longer 
ones  a  little  curved.    This  is  very  different  from  C.  toxicodendrij  Ell. 

Macrosporium  baccatum,  n.  8.  On  old  nuts  of  ^sctilu8  arguta^ 
Manhattan,  Kans.,  March  1888  (Kellerman  &  Swingle  1239).  Forms 
a  dark  olive  thin  but  compact  velvety  coat  on  the  nut.  Fertile  hypb» 
sparingly  branched  or  simple ;  torulose,  5-8//  in  diameter,  the  joints  oc- 
casionally swollen  at  intervals,  nucleate.  Conidia  terminal,  composed 
of  rather  loosely  aggregated  sub-globose  cells,  having  an  irregularly 
lobulated  outline,  somewhat  resembling  the  fruit  of  a  blackberry,  very 
variable  in  shape  and  size,  lC-40  by  8-27//,  usually  without  pedicels. 

ZiGNOELLA  DIAPHANA,  (C.  &  E.).  Sacc.  var  GRACILIS,  u.  var.  On 
decayed  log,  Manhattan,  Kans.,  June,  1888  (Kellerman  &  Swingle  1249). 
The  sporidia  are  acutely  elliptical,  3-4-nucleate,  hyaline  11-12^  by  5-6//, 
and  like  those  in  our  specimens  of  Z.  diaphana  (although  Saccardo,  in 
Syll.  II,  220,  gives  the  size  as  20  by  7J//),  but  the  asci,  which  are  75-87 
by  6-9//,  are  larger;  and  the  perithecia,  which  are  mostly  120-240//  iu 
diameter,  and  globose-conic  or  subrostrate,  are  smaller  and  more  acute. 
Possibly  it  should  be  assigned  specific  instead  of  varietal  rank. 
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VEW  AND  RARE  SPECIES  OF  NORTH  AMERICAN  FUNGI 

(Spharopaideaf. ) 

By  J.  B.  Ellis  and  B.  M.  Evkuiiart. 

Phyllostiota  pyrol^,  n.8,  Ou  living  leaven  o( Pyrolarotundi/olia^ 
Ceutreville,  Del., July,  1873.  A.  Commons,  900.  Spots Jimpliigenous  red- 
dish bro WD,  orbicular  with  a  narrow,  slightly  raised  margin,  U-2  millime- 
ters in  diameter.  PeritheciaepiphylIous,erumpent,  globose,  10()-112/iin 
diameter.  Spornles  ovate-globose,  hyaline,  5-G;«  in  the  longest  diameter. 
Phyllosticta  humuli,  Sacc.  &  Speg.  var.  major,  E.  &  B.  On 
hop  leaves,  Iowa,  Jnne,  1889,  A.  S.  Ilitcheock.  Diflfers  from  tlio  type  in 
its  larger  ( 12-1  G/i)  spornles.  Spots  dull  rusty  white,  becoming  whiter,2-3 
millimeters  in  diameter,  suborbicnlar,  with  a  narrow,  raised  border. 
Perithecia  epiphyllous,  innate,  yellowish,  (80-90/^).  Sporules  12-10  by 
4-0//  with  1-3  nuclei. 

Phyllosticta  buei,  »,«.  On  Rheum  officinale,  Newfield,  N.  J.,  Au- 
gust, 1889.  Spots  mostly  marginal,  8ubconfluent,larger(  1-2 centimeters), 
rusty  brown,  concentrically  zoned,  either  with  or  without  a  definite, 
slightly  darker  limiting  line,  around  which  is  a  broad  border  of  light  yel- 
low. Perithecia  innate,  visible  on  both  sides  of  the  loaf  and  slightly 
prominent,  rather  large  (100-150/i),  not  abundant.  Sporules  oblong-el- 
liptical, 2-nucleate,  rounded  at  the  ends,  hyaline,  6-7  by  2-2J/<,  resem- 
bling the  sporules  of  some  Phoma. 

Phyllosticta  vartegata,  n.  s.  On  leaVes  of  Fraxinns,  London, 
Canada,  July,  1889.  J.  Dearness,  619.  Spots  numerous,  angular, 
pale  yellow,  1-3  millimeters  in  diameter,  with  a  definite,  narrow,  darker 
margin.  Perithecia  epiphyllous,  lenticular,  black,  90-100//.  Sporules 
ovate  or  elliptical  4-5  by  1 J-2//.  Phyllosticta  fraxini,  E.  &  M.,  which 
is  doubtfully  distinct  from  P.  fraxinicola^  Curr.,  has  larger  sporules 
(5-7  by  3//)  and  larger  darker  spots.  P.  viridis,  E.  &  K.,  is  also  quite 
different  from  this. 

Phyllosticta  macltjrje,  n.  s.  On  leaves  of  Maclvra  aurantiaca, 
Newfield,  N.  J.,  August,  1889.  Spots  dark  red-brown,  subirregular  and 
Rubindefiuite,  often  marginal  and  confluent,  J  to  1  centimeter  in  diame- 
ter. Perithecia  epiphyllous,  prominent,  i  millimeter  in  diameter. 
Sporules  ovate-oblong  or  fusoid-oblong  2-4-nucleato  10-12  by  3//. 

Phyllosticta  calaminth^,  n. ».  On  Calamhitha  clinopodiumy  Lon- 
don, Canmla,  August,  1889.  J.  Dearness,  372.  Spots  aniphigenous, 
definite,  round  1-2  millimeters  in  diameter,  nearly  black,  becoming  whit- 
ish, thin.  Perithecia  few  lenticular,  epiphyllous,  pierced  above,  80;i  in 
diameter.     Sporules  elliptical,  hyaline,  2-nucleate,  3i-4.^  by  2-2^//. 

Phyllosticta  hydranoe;e,  n.  s.  On  leaves  of  Ili/dranfjea  (cult.). 
Spots  1^  to  1  centimeter  or  more  in  diameter,  rusty  brown,  with  a  nar- 
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row  raised  border,  shaded  with  purple  at  first.  Perithecia  epiphy lions, 
lenticular,  pierced  above  100-115/i  in  diameter.  Sporules  oblong,  2-3- 
nucleate,  hyaline,  10-12  by  2J-3Ja/. 

Phyllosticta  orontii,  E.  &  M.  var.  advena,  E.  &  E.  On  leaves  of 
Nvphar  advena,  London,  Canada,  July,  1889.  J.  Dearness,  293J.  Spoti? 
subelliptical  1-lJ  centimeters,  pale  yellow,  more  or  less  concentrically 
wrinkled,  with  a  narrow,  definite,  slightly  raised  border.  Perithecia 
epiphyllous,  innate,  dark,  slightly  prominent,  on  a  lighter  colored,  thin- 
ner, definitely  margined  spot  in  the  center  of  the  larger  spot.  Sporules 
oblong,  5-8  by  2^-3/^,  ends  obtuse. 

Phyllosticta  Halstedii,  n. «.  On  living  leaves  of  Syringa  vul- 
garis, 'New  Brunswick,  N.  J.,  July,  1889.  Dr.  B.  D.  H^ted,  Spots 
amphigenous;  subrotund;  red-brown;  J  to  IJ  centimeters  in  diame- 
ter; concentrically  wrinkled  or  zoned,  with  a  definite,  narrow,  dark 
border.  Perithecia  few;  lenticular  100-150//,in  diameter;  innate;  gene 
rally  visible  on  both  sides  of  the  leaf.  Sporules  broad,  fusoid-oblong,  not 
curved;  granular;  15-20  by  5-7/^;  ends  rounded.  The  specimens  of 
Phyllosticta  syringw,  West,  in  De  Thiimen's  Mycotheca  1490  agree  very 
well  with  the  descrii)tion  in  Sylloge,  having  sporules  C-8  by  2J-3//,  but 
specimens  in  Fuugi  Gallici  135  are  the  same  as  the  New  Jersey  sjieci 
mens;  spots  concentrically  wrinkled,  and  sporules  15-20  by  5-7 ju.  De 
Thiimen's  Mycotheca,  1072,  on  leaves  of  Syringa  Chinensis,  does  not 
seem  to  be  a  Phyllosticta. 

Phyllosticta  desmodii,  n.  s.  On  leaves  of  Besmodium,  Walworth 
County,  Wis.  July,  1888.  Dr.  J.  J.  Davis,  47.  Spots  amphigenous, 
suborbicalar  or  irregular;  2-5  millimeters  in  diameter;  often  more 
or  less  confluent;  dark  brown,  becoming  whitish  in  the  center,  at  length 
more  or  less  fissured  and  cracked.  Sporules  oblong,  elliptical,  hyaline, 
3J-5by  lJ-2//. 

Phyllosticta  palmetto,  n.  s.  On  leaves  of  Sabal  palmetto,  Louis- 
iana, April,  1886.  (Langlois,  420  in  part.)  On  the  same  host  at  Leland, 
Miss.,  April,  1889  (Tracy,  1200).  Spots  subelliptical  i  to  1  by  i  to  J 
centimeter,  pallid,  with  a  yellowish  shaded  border.  Perithecia  amphi 
genous,  pustuliform,  110-150/i  in  diameter,  lead  colored,  of  fine  cellular 
structure,  with  a  small  round  opening  in  the  center.  Sporules  cylin- 
drical; obtuse  2-3  nucleate,  hyaline,  12-14  by  2J-3/i.  The  perithecia 
resemble  minute  blisters.  Probably  the  spermogonial  stage  of  Spha- 
rella  sahaligena,  E.  &  E.,  with  which  it  was  mixed  in  the  Louisiana  spec- 
imens. 

Phyllosticta  deutzi^f.,  n.  s.  On  leaves  of  Deutzla  (cult.).  Spots 
amphigenous,  light  brown  or  wliitish,  round,  1-2  millimeters  in  diame- 
ter, with  raised  border  on  both  sides  of  the  leaf.  Perithecia  lenticular, 
black,  mostly  epiphyllous,  nearly  superficial,  J  millimeter  in  diameter. 
Sporules  subelliptical,  fuscous,  4-5  by  3//. 

Phyllosticta  Co^imonsii,  w.  «.  On  leaves  of  Pwony,  Wilmington, 
Del.,  June  24, 1889.    A.  Commons,  No.  922.     Spots  pale  yellowish,  defi- 
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nite,  3-4  millimeters  in  diameter.  Sporulea  oblong  or  elliptical,  flraoky 
hyaline,  4-5  (exceptionally  6-7)  by  2-2J/i.  Differa  from  P.  pceonice^  8. 
&  S.,  in  its  definite  spots  and  smaller  (7o-S0/i)  perithecia  and  in  its 
smaller  sporules. 

Macrophoma  suboonioa,  n.  s.  On  dead  stems  of  Solanum  nigrum, 
Sr.  Martinsville,  La.,  November,  1888.  llev.  A.  B.  Langlois,  1569. 
Perithecia  innate-erumpent,  conical,  J  to  1  millimeter  bigh.  8pornles 
elliptical,  hyaline,  26-2 1  by  11-16;/.  On  slender  basidia  about  as  long 
as  the  sporxiles.     Also  on  Alocasia  esculentaj  Ko.  1576. 

PnoMA  MEDIA,  M.  8.  On  dead  stems  of  Asparagus^  NewBeld,  N.  J., 
April,  1880.  Perithecia  occupying  an  elongated  spot  6-8  centimeters 
long  and  1  centimeter  wide,  large  (^  millimeter),  depressed -globose,  or 
slightly  obl6ng,  with  a  distinct  papilliforra  ostiolam  which  is  soon 
hroadly  perforated.  Sporules  fusoid,  straight,  hyaline,  2-nucleate, 
acute,  aboat  10-12  by  2J//.  P.  a^paragi^  Sacc,  is  on  bleached  parts  of 
the  stem  and  has  smaller  obtuse  sporules.  In  this  the  surface  of  the 
stem  beneath  the  leaden-colored  epidermis  is  more  or  less  blackened. 
l\  lanciolatn^  (O.  &  E.)  has  the  sporules  20-24  by  5/^. 

Sph^ronema  oantjm,  n.  «.  On  dead  branches  of  Negundo  aceroi- 
f/e«,  Manhattan,  Kans.,  February,  1889.  Kellerman  &  Swingle,  1318. 
Perithecia  at  first  covered  by  the  bark,  depressed  hemispheric,  1  mil- 
limeter or  over  in  diameter,  with  a  central,  cylindrical,  stout,  straight, 
black  beak  about  1  millimeter  high  with  a  slightly  enlarged,  subovate, 
{iray,  strigose  head.  Sporules  ovate-olong  or  ovate-elliptical,  uucleate, 
hyaline,  7-10  by  3-4/^,  on  cylindrical  basidia  15-20  by  2//,  and  form- 
ing a  compact,  whitish  horn-colored  stratum  within  the  perithecia. 
The  general  appearance  of  the  fungus  is  much  like  that  of  Stilbum 
giganteunij  Pk.,  or  perhaps  resembles  more  closely  Sphceronema pruino- 
«ttm,  Pk.,  but  this  is  quite  distinct  from  either  of  those  species. 

H APLOSPOEELLA  EUONYMi,  n.  8.  Un  dead  limbs  of  Euonymu8  atro- 
purpureus^  Lincoln,  Nebr.,  March,  1889 ;  H.  J.  Webber.  Stromata  scat- 
tered or  seriate,  erumpe.nt,  and  loosely  surrounded  by  the  ruptured  epi- 
dermis, hemispheric  or  oblong,  1-2  millimeters  in  diameter,  subtruncate, 
and  finally  whitish  above.  Perithecia  entirely  inclosed  in  the  stroma, 
with  thin  subevanesceut  walls,  and  api)earing  on  a  cross-section  more 
like  cells  than  like  perithecia;  ostiola  obscurely  papilliform.  Sporules 
oblong,  obtuse,  very  slightly  narrowed  in  the  middle  (possibly  becoming 
1-septate),  10-14  by  6-8//,  brown,  on  slender  basidia,  70-80/i,  long. 
On  the  smaller  twigs  the  stromata  are  smaller,  but  the  sporules  larger, 
18-22  by  10-12/i.  8phasrop8i8  vahoidea^  (0.  &  E.)  hjis  exactly  the  same 
structure  and  should  be  Haplosporella  vaUoidea^  C.  &  E. 

Haplosporella  AiLANTHr,  ».  8,  Ou  dead  Ailanthus  glandulosu8y 
Lyudonville,  N.  Y.,  May,  1889;  Dr.  G.  E.  Fairman,  61.  Perithecia 
large  (J  millimeter);  aggregate  cespitose,  buried  in  the  bark  and  con- 
nected by  an  imperfect  stroma,  subseriately  erumpent.  Sporules  ovate  or 
elliptical,  dark  brown,  1^22  by  8-10/i,  filled  with  white  grumose  matter. 
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AsoocHTTA  siLENES,  n.  8.  On  leaves  and  stems  of  Silene  antir- 
rhina^  Racine,  Wis.  June  1883,  Dr.  J.  J.  Davis,  23,  and  on  the  same 
host  collected  by  Mr.  P.  W.  Anderson  (No.  350)  in  Montana.  Spots 
pale  yellowish,  the  entire  leaf  finally  assuming  the  same  color,  the  8i>ot6 
which  are  then  hardly  discernible  becoming  paler.  Perithecia  enira- 
pent  discoid,  120-150/i  in  diameter,  broadly  pierced  above,  not  confined 
to  the  spots  but  scattered  over  the  entire  leaf.  Sporules  oblong,  hya- 
line, 2-3  nucleate,  rounded  at  the  ends  10-14  by  2J-3//.  In  the  Wis- 
consin specimens  Septoria  saponarice,  (D  C.)  occurs  also  on  the  same 
leaves,  but  may  be  distinguislied  with  the  naked  eye  by  its  paler  perithe- 
cia. This  differs  from  Phyllosticta  nebulosa,  Sacc,  in  its  larger  scattered 
perithecia  and  larger  sporules.  The  specimens  of  P.  nebulosa  iu  Sac- 
cardo's  Mycotheca  Veneta  (in  our  copy)  are  a  Sphcerella  with  clavate- 
obloug,  inequilateral  35  by  15/i  asci  and  crowded,  oblong-fnsoid  1-sep- 
tate  12-15  by  3-3 J  m  sporidia. 

AscocHYTA T  INFUSC ANS,  ft.  8.  On  leaves  of  Ranunoulns  {abortivm f ), 
London,  Canada,  July  18, 18S9 ;  J.  Dearness,  256.  On  large,  dark  brown, 
indefinitely  limited  areas  of  the  leaf,  causing  faintly  zonate  indefinite 
spots,  in  which  are  buried  the  brown  perithecia,  slightly  raising  the  sur- 
face of  the  leaf  in  a  pustnliform  manner.  Sporules  oblong,  hyaline, 
obtuse,  narrowed  in  the  middle,  with  two  large  nuclei  10-15  by  4-6/i 
(becoming  nniseptatel). 

AscocHYTA  THASPii,  ».  8.  On  Icaves  of  Tkaspium  barbinode^  London, 
Canada,  August,  18S9;  J.  Dearness,  611.  Spots  amphigenons,  subor- 
bionlar,  dirty  brown,  with  definite  margin,  surrounded  by  a  narrow 
yellow  border,  about  1^  centimeters  in  diameter.  Perithecia  innate, 
pale,  100-120//  in  diameter,  entirely  buried  in  the  substance  of  the  leaf 
and  scarcely  visible.  Sporules  cylindrical  1 -septate  (3-4  nucleate), 
25-30  by  6-8//,  ends  rounded  and  obtuse. 

ASCOCHYTA  ALiSMATis,  n.  8.  On  leaves  of  AH8ma  platitdgoj  London, 
Canada,  August,  1889;  J.  Dearness,  512.  Spots  amphigenons,  round, 
small  (1-2  millimeters),  dirty  brown,  whitish  in  the  center,  surrounded 
by  a  faint  yellowish  discoloration.  Perithecia  innate,  pale,  80-100;/, 
with  a  broad  opening  above.  Sporules  oblong  cylindrical,  12-lC  by 
2J-n3//,  2-nucleate  becoming  1-septate. 

ASCOCHYTA  coRNicoLA,  Sacc.  Tliis  scems  to  be  quite  variable  in 
the  size  of  the  sporules.  Saccardo  says  7-10  by  3J-4/i.  Specimens  on 
leaves  of  Cornu8  sertcea  sent  from  Wisconsin  by  Dr.  J.  J.  Davis  have 
sporules  7-11  by  5-6/^.  Specimens  from  Ohio  sent  by  Professor  Mor- 
gan have  sporules  10-15  by  3^-4//.  Phyllosticta  cornicola  does  not 
difl'er  in  any  respect,  except  that  the  sporules  are  not  septate,  and  is 
probably  a  less  perfectly  developed  state  of  Ascochyta  cornicola. 

AsTEROMA  RiBicoLUM,  n.  8.  On  living  leaves  of  Ribes  floribnndum^ 
Helena,  Mont,  August,  1888;  Kev.  F.  D.  Kelsey,  No.  210.  Epipbyl- 
lous.    Fibrils  branching  and  radiating  from  a  central  point,  forming 
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dark-oolored  orbicalar  spots  1  centimeter  or  more  in  diameter.  Tbe 
lower  surface  of  the  leaf  opposite  is  also  of  a  darker  color.  The  fibrils 
arc  closely  appressed,  and  except  towards  their  vanishing  extremities 
are  thickly  covered  with  the  minute  black  sterile  perithecia. 

CoNiOTHTRiUM  GEPHALANTHi,  n.  s.  On  living  leaves  of  Cephalan- 
thu9j  Bayou  Chene,  La.,  October,  1888 ;  Langlois,  1532.  Spots  large,  sub- 
orbicular,  or  irregular ;  grayish-brown  above,  rusty  brown  below ;  often 
Bubconflaeut  over  a  large  part  of  the  leaf,  all  more  or  less  distinctly 
concentrically  zoned.  Perithecia  hypophyllous,  minute,  abundant, 
ernmpent,  black.  Sporules  brown,  continuous,  globose,  4-5//  in  diame- 
ter, or  ovate,  4-5  by  3-3^;/. 

Sph^sopsis  smilacis,  n.  8.  On  dead  stems  of  8milax  hispida, 
Lincoln,  Nebr.,  November,  1888.  H.  J,  Webber,  34.  Perithecia 
scattered,  buried  in  the  substance  of  the  bark,  bursting  the  cuticle,  but 
only  partially  erumpent.  Sporules  oblong,  brown,  obtuse,  15-20  by 
6-8;/. 

Sph^ropsis  CLADONiiE,  H.  8.  On  apothecia  of  Gladonia  cariosay  Em- 
ma, Mo.,  March,  1889.  liev.  0.  H.  Demetrio.  Perithecia  minute,  about 
\  millimeter  in  diameter,  and  a  little  more  than  that  in  height,  obconic- 
cylindrical,  subtruncate  above.  Sporules  globose,  or  obovate-globose, 
yellowish-brown,  about  Sja  in  diameter,  on  stout  basidia  about  6  by  2/i. 
Differs  from  8.  parasiians^  B.  &  Kav.,  in  its  differently  shaped  smaller 
perithelia  and  sporules. 

IIendebsonia  heteb(jpheagmia,  n.  8.  On  dead  twigs  of  Sarcoha- 
tu8  rermiculatvs.  Near  Great  Falls,  Mont.,  July,  1889.  F.  W.  Ander- 
son, 541.  Perithecia  erumpent,  superficial,  subseriate,  globose,  col- 
lapsing, J  millimeter  in  diameter.  Ostiolum  papilliform.  Sporules 
elliptical  or  oblong  elliptical,  brown,  1-3-septate  12-16  by  5-7//. 

Hendersonia  ooncenteica,  n.  8.  On  living  leaves  of  Rhododendron 
cataichiemej  Roan  Mountain,  North  Carolina,  July,  1889.  Prof.  F.  L. 
Scribner.  Spots  exactly  as  in  Pestalozzia  conccntrica,  B.  &,  C,  marginal, 
1-2  centimeter  in  diameter,  variegated  with  alternate  lighter  and  darker 
zones,  margin  definite,  but  not  raised.  Sporules  fusoidoblong,  pale- 
brown,  3-septate,  12-15  by  3/i,  on  slender  basidia  20-30//.  long.  Acer- 
vuli  mostly  erumpent  above,  black.  On  Rhododendron  maximum  from 
the  same  locality,  the  fungus  occurred  on  large  dead  areas  of  the  leaf, 
and  the  concentric  zones  were  scarcely  discernible. 

Hendersonia  da  visit,  n.  8.  On  i)artly  dead  leaves  of  Carya  alba, 
Raciue,  Wis.,  August,  1888.  Dr.  J.  J.  Davis,  10.  Spots  large,  oc- 
cupying the  entire  upper  half  of  the  leaf,  dark  brown.  Perithecia 
mostly  epiphyllous,  gregarious,  black,  erumpent -J  to  ?r  millimeter  in  di- 
ameter soon  more  or  less  buried  by  the  exuding  obovate-oblong,  pale, 
olivaceous-black,  3-septate,  10-12  by  3-3^//,  sporules. 

Septoria  lathybi,  n.  «.  On  dead  leaves  of  Lathyriis  lati/olious 
(cult.), "  Everlasting  Pea,"  Newfield,  N.  J.,  March,  1889.  Perithecia 
amphigenous,  gregarious,  prominent,  mostly  in  groups,  2-4  millimeters 
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aoross;  the  leaf  in  these  parts  being  slightly  blackened.  Sporales  spi- 
culiform,  attenuated  to  a  point  at  one  end  and  subtraucate  at  the  other, 
faintly  nucleolate,  20-30  by  IJ/^,  mostly  less  than  25/i  long.  Differs 
from  any  of  the  four  species  on  Lathyrus  in  the  Sylloge  in  its  shorter, 
spiculose  sporules.  Septoria  vicicBj  West,  also  has  longer  and  thicker 
sporules.  The  general  appearance  is  that  of  an  erumpent  Sphcerelh. 
Perhaps  the  spermogonia  of  Sphasrella  lathyrina,  B.  &  C. 

Septoria  intermedia,  n.  s.  On  Solidago  {junceal)^  Kacine,  Wis., 
June,  1888  (Davis  No.  25).  Spots  small  (I  millimeter),  scattered,  sub- 
confluent  dull-white,  with  a  dark  purple  shaded  border,  Sporules  nearly 
straight,  hyaline,  nucleolate  15-25  by  1-1  J/i.  Has  the  general  ap- 
pearance of  Septoria  atropurpureay  Pk.,  but  is  distinguished  by  its  mucb 
shorter  sports  as  well  as  different  host. 

Septoria  physostegi^,  n. «.  On  leaves  of  Physostegia  Virginiana, 
Racine,  Wis.,  September,  1888.  Dr.  J.  J.  Davis,  4.  Spots  amphigen* 
ous,  small  (1  mfllimeter),  dirty  white,  with  a  shaded  purplish  border. 
Sometimes  several  of  the  small  white  spots  are  included  in  a  larger 
brown  spot.  Sporules  filiform,  nearly  straight,  20-27  by  l-lj;^.  S. 
brunellWj  Ell.  &  IIolw.  is  on  larger  rusty  brown  spots  and  has  longer 
sporules. 

Septoria  astericola,  n.  s.  On  Aster  cordi/oUus^  Magnolia,  Mass. 
Miss  Clarke;  Delaware,  Commons,  723  and  724;  Wisconsin,  Davis. 
Spots  amphigenous,  dark  brown,  subiudefinitely  limited,  bounded  by  a 
broad  yellow  border,  the  brown  central  part  ^4  millimeters  across. 
Perithecia  innate,  finally  partially  erumpent  above,  numerous,  scattered, 
small  (75/^),  scarcely  visible  in  the  earlier  stages  of  growth,  light  brown. 
Sporules  slender,  nearly  straight,  nucleate,  30-45  by  l-lj//.  Diffiers 
from  8.  atropurpurea,  Pk.  in  its  yellow  bordered  spots  and  shorter,  nar- 
rower sporules. 

Septoria  prenanthis,  n.  s.  On  leaves  of  Prenanthesj  Racine, 
Wis.,  August,  1888,  Dr.  J.  J.  Davis,  20.  Spots  scattered,  suborbicular, 
dull  white,  with  a  purple  border  2-3  millimeters  in  diameter,  thin.  Peri- 
thecia amphigenous,  scattered  on  the  spots,  suberurapent,  yellowish. 
Sporules  filiform,  slightly  curved,  continuous,  15-22  by  l-lj/i. 

Septoria  asclepiadicola.  Jour.  Mycol.,  IV,  p.  44.  The  sporules 
are  mostly  only  IJ//  thick  instead  of  2-2 J//.  The  same  thing  has  been 
sent  from  Missouri  on  Asclepias  ruhra^  Demetrio,  215. 

Septoria  commonsii,  n.  a.  On  leaves  of  Gnicus  altissimunij  Faulk- 
land,  Del.,  August,  1885.  A.  Commons,  137.  Spots  dark  brown  with  a 
whitish  center,  round,  2-4  millimeters  diameter,  obscured  below  by  the 
tomentum  of  the  leaf.  I*erithecia  epiphyllous,  minute,  clustered,  black, 
subprominent,  Sporules  subspiculose,  slightly  curved,  continuous, 
nucleolate,  25-40  by  1-lJ//.  S,  cirsiij  ISiessl.,  is  said  to  have  sporules 
40-^0  by  lJ-2/£  and  8-1 2-septate.  The  specimens  labeled  8.  cirsii, 
Niessl.,  in  De  Thiimen's  Austrian  Fungi,  690,  which  are  sterile,  have  the 
spots  concentrically  marked  and  have  no  white  center. 
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Beptobia  Dearnessii,  n.  g.  On  Archangelica  atropurpureay  Lon- 
don, Canada,  Aagust,  1889.  Mr.  J.  Dearuess^,  552.  Siiotn  amphi- 
genous,  dark  brown,  irregular,  angular,  1-5  millimeters  in  diameter. 
Perithecia  innate,  minute,  slightly  prominent,  very  obvscure.  Sporules 
issuing  iu  vbite  cirrlii,  15-22  by  IJ//,  without  nuclei  or  septa,  nearly 
straight.  Approaches  Cylindrosporium  on  account  of  the  imperfectly 
developed  perithecia. 

Septoria  divaricata,  n.  s.  On  living  leaves  of  Phlox  divarieata^ 
Lyndonville,  N.  Y.,  May,  1889.  Dr.  C.  E.  Fairman,  44.  This  is  the 
Septorm pklogisj  S.  &  S.  ?  in  Journ.  Mycol.,  Ill,  p.  85.-  The  Lyndonville 
specimens  agree  exactly  with  the  Iowa  specimens  so  that  there  is 
reason  to  think  this  is  not  an  immature  state  of  S.phlogis,  S.  &  S.,  but 
a  different  thing.  In  fact  it  differs  throughont  from  the  description  of 
that  species.  The  (spots  are  not  white,  only  whitish,  and  the  sporales 
instead  of  being  40-60  by  1-2/i  and  1-3-septate  are  15-^5  by  1;/, 
mostly  20-25//  long,  nearly  straight  instead  of  flexuous,  and  very  faintly 
nacleolate  but  not  septate. 

Septoria  Fairmani,  ».  s.  On  living  leaves  of  Hollyhock  {Althcea 
rosea)^  Lyndonville,  N.  Y.,  June,  1889.  Dr.  C.  E.  Fairman,  77. 
Spots  amphigeuons,  scattered,  subangular,  3-4  millimeters  in  diameter, 
dark  brown  and  limited  in  part  by  the  veinleta,  border  narrow  and 
dark.  Perithecia  epiphyllous,  rather  numerous,  scattered  quite  evenly 
over  the  spots,  black,  100-112/7,  subprominent.  Sporules  filiform, 
slightly  curved,  nucleate,  30-45  by  1 J-2//,  hyaline.  Whether  8.  althcBCd^ 
Thiim.,  is  different  from  this  it  is  impossible  to  tell,  as  the  specimen  in 
his  Austrian  Fungi,  955,  is  a  Cercospora,  He  says  of  this  (F.  Aust., 
955)  "perithecia  arranged  in  a  circle  on  dry  pale  brown  s]>ot8,''  which 
applies  very  well  to  his  specimen.  Apparently  Do  ThUmen  mistook 
the  tufts  of  Cercospora  for  perithecia.  In  Dr.  Fairman's  specimen  the 
Bpots  are  dark  brown.  8.  lachastreana^  Sacc.  &  Let.  has  the  sporules 
3-septate,  and  the  perithecia  are  smaller  and  on  minute  whitened  spots. 
On  the  same  leaves  is  a  Phyllosticta  with  oblong  3-4  by  1 J-2//  sporules, 
on  white  deciduous  spots  of  about  the  same  size  ns  those  producing  the 
Septoria.  The  Phyllosticta  agrees  with  P.  althwiria,  Sacc,  only  the  spor- 
ules are  smaller. 

Septoria  cbyptot^ni^,  Ell.  &  Ban.  f  J.  M.,  Ill,  p.  50.  Speci- 
mens collected  in  Delaware  by  Mr.  Commons  (910)  enable  us  to 
add  the  following  notes:  Spots  white,  becoming  brown,  angular,  lim- 
ited by  the  veinlets.  Perithecia  epiphyllous,  erumpent,  black,  de- 
pressed-globose, 100-120/^,  scarcefy  visible  below.  Sporules  filiform, 
yellowish,  attenuated  towards  each  end,  faintly  nucleblate,  slightly 
carved  20-30  by  H-l^fj.  The  leaf  turns  yellow  around  the  spots. 
Perithecia  not  abundant.  This  is  closely  allied  to  8,  wgopodina,  Sacc, 
which,  however,  has  smaller  perithecia.  It  is  certainly  very  different 
from  the  specimen  labeled  Septoria  wgopodina,  Sugg,  in  Fungi  Oallici, 
1317.  From  8.  saniculw,  E.  &  E.  (J.  M.,  IV,  44)  it  differs  in  its  laiger 
spots,  perithecia,  and  sporules. 
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Sbptoria  convolvuli,  Desm.  Prof.  Hitchcock  sends  this  from 
Iowa  on  Calystegia  sepium.  It  is  distinguished  from  8.  calystegue,  Desm. 
and  8.  flageUaris^  E.  &  E.  by  its  more  numerous  perithecia  and  larger 
spots,  and  from  the  latter  also  by  its  shorter  (20-35/^)  sporules. 

Sph^roneiviella  gabnea,  n.  «.  On  ash  bark,  Lake  Skaneateles, 
New  York,  July,  1872.  Rev.  J.  L.  Zabriskie,  119.  Perithecia  gre- 
garious, erumpent,  flesh-colored,  subulate,  2  millimeters  long,  swollen 
at  the  base,  which  contains  the  sporigenous  nucleus.  Sporules  oblong, 
hyaline,  continuous,  about  15  by  4//,  rounded  at  the  ends. 

SPHiERONEMELLA  Ros^,  n.  8.  Ou  dead  twigs  and  old  calyx  tubes 
of  Eosa  lueida^  Newfield,  N.  J.,  June,  1889.  Perithecia  erampent, 
membranaceous,  ovate,  yellowish,  becoming  black,  about  \  millimeter 
in  diameter;  narrowed  above  into  a  short, cylindrical,  membranaceous, 
pale  ostiolum,  crowned  with  spherical  yellow  globule  of  exuded,  nar- 
row, elliptical,  hyaline,  continuous,  4J-5J  by  2^fx  sporules.  The  peri- 
tliecia  are  loosely  bordered  by  the  ruptured  epidermis  and  white  inside 
from  the  mass  of  sporules.  This  approaches  Cytispora^  but  the  perithe- 
cia are  simple. 

ASTERINULA    nov.    gen.    of    SPHiBROPSIDEJE!    Fam.    LEPTOSTRO- 

MACE2E!.  X 

Perithecia  dimidiate,  scutelliform,submembranaceou8,  radiate-cel- 
lulose; sporules  ovoid  or  oblong,  l-septate,  hyaline.  Diflfers  from  Iiep- 
tothyrUan  in  its  uniseptate  sporules,  from  Asterina  in  the  absence  of 
asci,  and  from  Ascochyta  in  its  superficial  perithecia. 

AsTERiNULA  Langloisii,  n.  8,  Ou  living  leaves  of  Magnolia  grandi- 
floraj  Louisiana,  January,  1889.  Rev.  A.  B.  Langlois,  1656.  Hy- 
pophyllous.  Perithecia  scattered  or  gregarious,  not  on  any  definite 
spots,  dimidiate,  superficial,  radiate,  cellulose,  pierced  above,  100-ll2;i 
in  diameter  mostly  with  a  short  fringe  of  brown  mycelium  around  the 
margin.  Sporules  oblong  or  obovate-oblong  2-nucleate,  becoming 
l-septate,  hyaline,  18-22  by  7-8//,  ends  rounded  and  obtuse.  Proba- 
bly the  sperrnogonial  stage  of  some  A8terina. 

DiPLODiNA  RAMULORUM,  n,  8,  Ou  blcachcd  stems  of  8fniUix  and 
Lyciuin,  Newfield,  N.  J.  Perithecia  subcuticular,  black,  minute,  gre- 
garious. Sporules  oblong,  elliptical,  smoky  hyaline,  l-septate,  5-8  by 
2-3/1. 

DiscULA  XANTHOXYLi,  w.  8,  On  dead  stems  of  Xanthoxylum,  St 
Martinsville,  La.,  January,  1889.  Eev.  A.  B.  Langlois,  1600.  Perithe- 
cia gregarious,  on  bleached  spots  2-3  centimeters  long  by  J  centi- 
meter broad,  subdiscoid,  about  150//  in  diameter,  of  rather  coarse 
cellular  texture,  with  a  small  circular  opening  above.  Immediately 
around  this  opening  the  peritheciura  is  more  compact  and  nearly  opaque, 
but  around  this  dark  center  it  is  thinner  and  translucent.  Sporules 
abundant,  oblong-cylindrical,  hyaline,  continuous,  12-20  by  3-3J;/, 
arising  directly  from  the  cells  of  theproligerous  layer,  which  are  some- 
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times  elongated  and  even  imperfectly  branched  so  as  to  form  rudimen- 
tary basidia. 

DisouLA  BUNG  IN  AT  A,  n.  8.  Ou  dead  stems  of  Stephanomeria  runci- 
nato,  Helena,  Mont.,iJanuary,  1889 ;  Bev.  F.  D.  Kelsey,  133.  Grega- 
rious or  scattered,  covered  at  first  by  the  epidermis  and  then  convex 
aDd  closed,  soon  .erumpent,  and  the  upper  part  of  the  perithecia  dis- 
appearing, leaving  a  broad  opening  above ;  of  coarse  cellular  texture, 
150-200/i  in  diameter.  Sporules  hyaline,  continuous,  oblong,  curved,  gen- 
emlly  more  strongly  so  at  one  end,  18-23  by  3^-4/1.  The  sporules  and 
the  perithecia  also  are  those  of  a  Vermicularia^  only  the  hairs  or  bristles 
are  wanting. 

DiscELLA  FILOSULA,  n.  s.  On  a  decorticated  maple,  Lyndonville, 
N.  Y.,  April,  1889,  Dr.  C.  E.  Fairman.  Perithecia  gregarious,  ovate 
i  to^  millimeter  in  diameter,  erumpent,  superficial,  black,  rough,  and 
sparingly  clothed  with  short,  spreading,  pale,  glandular  hairs  inter- 
mixed with  a  few  black  bristle-like  hairs,  at  first  closed,  then  with  a 
broad  opening  above,  the  margin  snblacerate  dentate  or  subfimbriate. 
Texture  of  the  perithecia  subfibrous.  Sporules  cylindrical,  curved, 
3-6-nucleate  and  either  continuous  or  faintly  1-septate,  brownish-hya- 
line, 10-16  by  2-.2J//,  the  ends  mostly  abruptly  mucronatu-poiuted  and 
incurved.  Basidia  slender,  simple,  or  sometimes  branched,  25-30/i 
long.  This  would  come  better  under  Amerosporium  but  for  the  1-sep- 
tate sporules.  The  septum  was  only  observed  in  the  larger  and  more 
mature  sporules  and  was  then  very  faint,  but  there  is  no  doubt  of  its 
presence,  nor  is  it  unlikely  that  after  the  specimens  have  lain  in  the 
herbarium  a  few  years  tliey  may  become  three  or  more  septate. 

Spobonema  pallidum,  n.  8,  On  bleached  spots  on  bare  decaying 
wood  of  maple,  Ridgeway,  N.  Y.,  May,  1889,  Dr.  C.  E.  Fairman,  58. 
Perithecia  gregarious,  erumpent,  cespitose,  i  millimeter  in  diameter, 
multiradiate-cleft  above  or  after  the  lacinia)  have  disappeared,  irregu- 
larly lacerate-cleft;  at  first  closed.  Sporules  concatenate,  8-10  by 
2/1,  sub-cylindrical,  hyaline,  formed  by  constriction  of  the  sporogeuous 
filaments. 

Gl(Eosporium  bbvolutum,  n.  «.  On  living  leaves  of  Robinia 
pseuddcaciay  Newfield,  N.  J.,  August,  1889.  Mostly  on  leaves  of  the 
termiual  shoots.  The  margin  of  the  leaf  becomes  yellowish  green  and 
revolate,  then  brown  and  dead.  The  oblong  12-16  by  3-4J/i  spores 
begin  to  ooze  out  from  the  buried  acervuli  as  the  affected  part  begins 
to  turn  brown,  soon  becoming  confluent  and  forming  a  flesh-colored 
coating  on  the  surface  of  tbe  leaf.  In  the  early  stage  of  growth  the 
fungus  has  the  aspect  of  a  Taphrina, 

Glceospobium  Oanadense,  n.  8,  Ou  living  leaves  of  white  oak, 
London,  Canada,  July,  1889 ;  J.  Dearness,  193.  Spots  amphigenous, 
irregular,  subrotund,  about  J  centimeter  in  diameter,  pale  rusty 
brown  in  the  center,  with  a  broad  dirty  brown  border  and  tolerably 
definite  margin  above^  more  indefinite  below,    Acervuli  scattered,  b^- 
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coming  dark^  180-200;l<  in  diameter.  Mostly  ernmpent  above.  Spores 
ovate-oblong,  hyaline  10-14  by  3.J-lJ;i.  Possibly  not  distinct  from 
O,  umbrinellum^  B.  &  Br.,  but  that  is  said  to  have  the  spots  ^^  minute.^ 

Glceospoeium  hysterioides,  n. ».  On  orange  leaves,  Florida,  1S86; 
Dr.  George  Martin.  Spots  large,  mostly  marginal,  yellowish  at  first, 
then  cinereous,  and  finally  dirty  white,  border  yellow,  broad,  and 
slightly  elevated.  Acervuli  ernmpent,  black  hysteriiform.  Spores  ob- 
long, 12-15  by  3^-5//,  not  curved,  basidia  shorter  than  the  spores. 
Spot«  1-2  centimeters  across,  often  extending  along  the  margin  of  the 
leaf.  Differs  from  0.  sphwrellaides^  Sacc.,  in  its  short  basidia  and  from 
O.  hesperidearum  in  its  definite  spots. 

Glceosporium  hamosum,  n.  s.  On  leaves  and  stems  of  Polygala 
polygamaj  Newfield,  N.  J.,  June>  1889.  Parts  of  the  leaf  at  first  turn 
dark  purple  and  on  these  discolored  places  appear  small,  circular 
yellowish-whit«  spots  about  1  millimeter  in  diameter.  In  these  spots 
are  seated  the  innate  acervuli,  generally  only  one  at  first  in  the  center 
of  the  spot,  finally  2-4,  slightly  prominent  and  black  above,  api)earing 
like  the  ernmpent  apex  of  a  small  perithecium,  but  the  oblong-cylin- 

*  drical,  slightly  curved,  obtusely  pointed,  granular,  continuous,  12-22 
by  3-3^;^  spores,  on  thick  branching  basidia,  about  as  long  as  thesi)ores 
themselves,  are  discharged  below.  This  differs  from  the  other  si)ecies 
of  Oloeosporium  in  its  branched  basidia  which  much  resemble  the  spores 
themselves.  The  fungus  is  very  destructive  to  the  plants,  all  tbe 
leaves  soon  turning  pale-yellowish  and  falling  off. 

Glosospobium  (Marsonia)  brunneum,  n.  s.  On  leaves  o{  Populus 
candicans^  Newfield,  N.  J.,  August,  1889.  Leaf  mottled  above  with  small 
black  spots  which  soon  become  confluent  in  large  areas,  especially 
around  the  margin,  the  entire  lower  surface  of  the  leaf  soon  assuming 
a  uniform  bronze-brown  color.  Acervuli  1-3  in  each  of  the  minute 
black  spots,  pale,  ernmpent  on  both  sides  of  the  leaf,  finally  nearly 
black.  Conidiaclavate  obpiriform,  hyaline,  1-septate  below  the  middle, 
14-16  by  5-7 /i.  On  account  of  the  smaller  conidia  and  different  habit 
this  seems  sufficiently  distinct  from  G.  populi  and  O.  castagnei.  Tbere 
are  no  well  defined  spots,  only  the  small  black  specks  soon  confluent 
and  blackening  finally  the  greater  part  of  the  leaf. 

•  Glceosporium  (Marsonia)  graminicolum,  n.  s.  On  living  leaves 
of  grasses,  London,  Canada,  August,  1889.  J.  Dearness,  341.  Spots 
amphigenous,  black,  subindefinite,  2-3  millimeters,  becoming  white  in 
the  center  from  the  erumpent  spores.  Acervuli  minute,  buried,  cirrhi 
Vhite,  minute.  Spores  cylindrical,  1-septate,  15-22  by  3-4/^  hyaline. 
The  leaf  is  slightly  thickened  at  the  spots. 

Phleospora  aceris,  (Lib.).  On  leaves  of  Acer  dasycarpum,  Man- 
hattan, Kans.,  July,  1887.  W.  T.  Swingle.  Dr.  Winter  has  issued 
this  in  his  Exsicc.  (3480)  under  this  name  (see  also  N.  A.  F.  Cent., 
XXIU).    Olwosporium  acerinum^  Pass,  ia  De  Thiimen's  Mycotheca  (93) 
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differs  only  in  its  rather  shorter  spores,  which  are  also  more  distinctly 
thickened  at  one  end.    In  both  they  are  S-septate. 

Gl(eosporitt:m[  (Septogl(KUM)  ampblopsidih,  n. «.  On  fading  leaves 
of  Ampelopsis  quinquefolia^  Kaciue,  Wis.,  September,  1888,  Dr.  J.  J. 
Davis,  69.  Spots  amphigenoas,  angular,  limited  by  the  veinlets  of 
the  leaf,  2-3  millimeters  in  diameter,  greenish.  Acervuli  erumpent  on 
both  sides  of  the  leaf,  prominent.  Spores  clavate-cylindrical,  5-9-sep- 
tiite,  30-35  by  4-4^//. 

GLOSOSPORIUM  LAGENARIUM,  PaSS.  Var.  MUSABUM,  E.  &  B.  On 
banana  rind,  Lincoln,  Nebr.,  Boscoe  Pound,  23,  does  not  differ  es- 
sentially from  the  forms  on  various  species  of  CucurbifacecB,  A  folii- 
colous  form  of  this  species  has  proved  very  destructive  around  New- 
fiehl,  N.  J.,  this  year  on  watermelon  and  muskmelon  vines. 

CylindrospobiumI  oculatum,  n,  «.  On  leaves  of  Populus  monil- 
iferoj  Put-in-Bay,  Ohio,  August,  1888,  Dr.  J,  J.  Davis,  14.  Spots 
amphigenous,  round,  3-5  millimeters  in  diameter,  grayish  white,  with  a 
darker  margin  and  a  narrow  raised  border.  Acervuli  innate,  amphig- 
enoas, yellowish  (finally  blackish),  rather  large  (^  millimeter).  Spores 
clavate-cylindrical,  curved,  30-50  by  3/<  nucleate  (becoming  3  or  more 
septate). 

CTI.rNDROSPORIX7M  OLEMATIDIS,  E.  &  E.  J.  M.  Ill,  p.  22.  Mr. 
Galloway  sends  some  leaves  of  Clematis  Jackmanii  collecteil  at  Geneva, 
K.  Y.,  Jane  20,  1889,  in  which  the  tubercular  masses  of  exuded  spores 
are  black,  but  the  spores  themselves  are  hyaline  as  in  the  original  speci- 
men on  0.  Virginiana.  In  the  Geneva  specimen  the  spots  are  less  dis- 
tinct and  definite,  and  the  acervuli  are  not  confined  to  the  spots,  thus 
differing  considerably  from  the  original  description.  It  may,  however, 
be  doubted  whether  the  specimens  on  C.  Jackmanii  are  specifically  dis- 
tinct, and  we  have  for  the  present  at  least  placed  them  as  a  variety,  C 
clemcUidiSj  E.  &,  E.,  var.  Jacknianii. 

C YLINDBOSPOBIUM  viRiDis,  n.  8,    On  living  leaves  of  Fraxinun  viri- 
dw,  St.  Martinsville,  La.,  May,  1889. .  Langlois,  1712.    Spots  (on  the 
upper  side  of  the  leaf)  numerous,  dark  purple,  suborbicular,  3-1  milli- 
meters in  diameter,  with  a  subindefinite  margin  and  a  small  (1  milli- 
meter or  less)  rusty-brown  center.    On  the  lower  surface  of  the  leaf  the 
purple  color  is  entirely  wanting,  only  dirty  brown  1-2  millimeter  subin- 
definite spots  opposite  the  center  of  those  on  the  other  side.    Acervuli 
innate,  3-6,  in  or  near  the  center  of  the  spots,  prominent  below,  but 
oi)ening  above  and  discharging  snow  white  heaps  of  cylindrical  fusoid, 
30-35  by  2J//,  nucleate  spores  curved  nearly  to  a  semicircle.    Tlje 
measurement  is  from  tip  to  tip  as  the  spores  lie  curved.    Readily  distin- 
Ruished  from  0.  fraxini^  E.  &   K.,  by  the  puri)le  spots  and  shorter 
spores.    What  appears  to  be  the  same,  but  without  fruit,  has  also  been 
sent  from  Ohio  (Morgan,  406). 
Cylindbospoeium  sacchaeinum,  n.  «.    On  living  leaves  of  Aeer 
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saccharinumj  Bacine,  Wis.,  October,  1888.  Dr.  J.  J.  Davis,  59.  Spots 
aiiipbig:eiioii8,  numerous,  scattered,  subaugular,  minute  (mostly  aboat 
1  millimeter  iu  diameter),  greenish  black,  becoming  darker.  Acervuli 
liypopliyllous,  minute,  crowded  in  the  spots,  black  above,  so  as  to 
resemble  minute  perithecia.  Spores  slender-cylindrical,  more  or  less 
curved,  hyaline,  granular,  becoming  faintly  3-septiite,  30-40  by  2J--3/i 
ernmpent  in  small  white  heaps  which  soon  spread  out  into  a  small 
membranaceous  patch  like  a  minute  white  Corticium,  This  can  not 
easily  be  mistaken  for  Olceosporium  acerisj  Cke.  or  O.  dcerinumj  West, 

Hainesia  bobealis,  n.  8.  On  Oalium  boreale^  Haniloops,  British 
Columbia,  July,  1889.  Dr.  John  Macoun,  156.  Acervuli  hypophyl- 
lous,  scattered,  suborbicnlar,  erumpent,  ^  to  |  millimeter  in  diameter, 
subgelatinous,  yellowish-hyaline,  depressed-hemispherical,  with  a  nar- 
row black  linear  margin  formed  from  the  ruptured  epidermis  of  the 
leaf.  Spores  suballantoid,  5-7  by  l)u,  faintly  2-nucleate,  slightly  carved, 
borne  on  fasciculate,  more  or  less  branched  basidia,  20-25  by  1//. 

Cbyptosporium  nubilositm,  n.  ».  On  dead  or  partly  dead  leaves 
of  Carex  (Pennsylvanica  f)  Newfield,  N.  J.,  1879.  Sent  also  from  Mon- 
tana by  Mr.  Anderson  (344)  on  an  allied  species  of  Carex.  Acervuli 
innate,  scarcely  erumpent,  black,  80-110/^  in  diameter,  showing  by 
translucence  through  the  epidermis,  gregarious  in  bauds  across  the  leaf 
or  seriate.  Sporules  lunate- fusoid,  15-20  by  2^/1,  hyaline^  faintly  nu- 
cleate. 

N^MASPOBA  MiGROSPERMA,  n.  8.  On  bark  of  Acer  8ac€karinum, 
London,  Canada,  August,  18b9.  J.  Dearness,  No.  562.  Sporiferous 
cavities  confluent  for  1-2  centimeters  between  the  lamina)  of  the  bark, 
purplish-black,  the  niinnte,  ovate,  or  elliptical  2-2J  by  1^-2;/  spores 
bursting  out  in  copious  cherry-red  masses  and  cirrhi  through  cracks  iu 
the  bark.  Differs  from  C\  difformiSj  Sz.,  in  its  smaller  spores  on  basidia, 
12-15  by  1  J//. 

Pestalozzia  affinis,  n.  s.  On  fallen  leaves  of  "Japan  Chestnut," 
Lafayette,  La.  Acervuli  innate,  erumpent,  on  both  sides  of  the  leaf, 
but  more  abundant  below.  Spores  acutely  elliptical,  pale,  15  by  o/i 
(about  12//)  between  the  extreme  septa,  4-septate,  with  a  single  ob- 
lique bristle  about  7/i  long  at  the  apex  and  borne  on  a  pedicel  shorter 
than  the  spore.  The  6j)ores  ooze  out  in  small  black  heaps,  which  are 
as  usual  often  subconfluent-diffnsed.  This  differs  from  P.  pallida,  E. 
&  M.,  in  its  broader  spores  and  in  lacking  the  prominent  septa  of  that 
species. 

!Pest  ALOzzi  A  FL  AGELLiFEBA,  n.  8.  On  branches  of  Camptonia  lupleni- 
folia^  killed  by  fire  a  few  weeks  ago,  Newfield,  N.  J,  June  10,  1889. 
Pustules  numerous,  subcuticular,  raising  the  epidermis  into  little  tuber- 
culiform  pustules  which  become  slightly  ruptured  above  and  have  a 
dark  gray  nucleus.  Spores  abundant,  oblong,  slightly  curved  1-sep- 
tate,  yellowish-byaline,  9-12  by  Spi,  on  stout  basidia,  about  as  long  as 
the  spores  with  a  single  long  (25-35/i)  undulate,  hyalioe  bristle  ris- 
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ing  from  one  side  of  tbe  apex.  The  spores  are  mostly  a  little  narrower 
below  and  more  acute. 

Pestalozzia.  aquatica,  n.  s.  On  liviuf?  leaves  of  Peii/an(?ra  Virgin- 
ka^  Newfield,  N.  J.,  August,  I8.s9.  Spots  ainpbigenous, chestnut  brown 
i  to  1  centimeter  iu  diameter,  concentrically  wrinkled,  border  narrow, 
darker,  acervuU  epiphyllous,  erumpent,  {  to  ^  millimeter  in  diameter, 
black,  convex,  theH  concave.  Spores  obovate,  18-20  by  0-7 /i,  4-sep- 
tate,end  cells  hyaline,  next  to  the  lower  cell  subhyaline,  two  next  above 
(lark.  Crest  of  three  stout  (15-20  by  1//)  hyaline  spreading  bristles. 
Wkat  appears  to  be  the  same  is  found  also  ou  leaves  of  Sarraeenia  pur- 
purea. 

Pestalozzia  nebyalis,  n. s.  On  veinlets  of  living  whiteoak  leaf 
from  which  the  parenchyma  had  been  eaten  away  by  some  larva,  Ra- 
cine, Wis.,  September,  1888.  Dr.  J.  J.  Davis,  3.  Acervuli  subhys* 
teriiform.  Oonidia  narrow,  elliptical  or  broad,  obloug-fusoid,  4-sep- 
tate,  terminal  cells  hyaline,  colored  part  (3  inner  cells)  about  14  by  6//, 
lower  hyaline  cell  8-9/^,  long,  oblique  bristle  at  the  apex  8-0//  long. 

Pestalozzia  MAURA,  E.  &  E.  J.  M.  lY,  p.  123.  Mr.  Langlois  finds 
this  at  St.  Martinsville,  La.,  on  dead  leaves  of  Persea  Carolinensis  and 
on  leaves  of  Quercus  virens  and  Q,  'pahistris^  differing  from  the  Florida 
specimens  only  iu  the  absence  of  any  spots,  the  innate  erumpent  acer- 
vuli being  scattered  irregularly  over  the  leaf  and  mostly  erumpent  be- 
low. This  species  is  well  characterized  by  its  obconic  conidia,  having 
the  two  cells  next  below  the  upper  hyaline  cell  almost  black. 


BLACK  SPOT  OF  ASPABAOUS  BEEBIES. 

By  Chables  E.  Fairman. 

These  berries  are  of  some  slight  agricultural  importance.  Thus  we 
read  in  the  report  of  the  U.  S.  Agricultural  Department  for  1885,  p.  613, 
"To  save  seed  the  stalks  should  be  cut  when  the  former  are  scarlet  and 
ripe,  to  be  stripped  by  hand  or  thrashed  off  ou  a  cloth  or  floor,  then 
pounded  in  a  wooden  mortar  with  a  wooden  pestle  to  break  tiie  outer 
«bells.  The  seeds  are  then  frequently  washed  to  float  away  the  chaff, 
dried  in  the  sun  and  air  and  stored." 

Asparagus  berries  are  liable  to  a  disease  which  may,  for  brevity's 
sake,  be  called  black  spot. 

This  is  due  (a)  to  the  growth  of  fungi  in  the  interior  of  the  berry, 
(6)  to  growth  of  fungi  on  the  exterior  of  the  berry. 
8139— No.  3 4 
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(a)  Some  asparagus  berries  wbicb  had  been  gathered  in  September, 
1S8C,  were  found,  a  month  or  two  later,  to  show  black  spots  m  the  in- 
terior. In  the  blackened  substance  of  the  berry,  mycelial  threads  were 
frequently  found,  but  fruiting  specimens  were  rare.  The  black  spots 
were  tboughfe  to  be  due  to  chemical  changes  in  the  berry  produced  by 
fungi.  The  fungus  which  causes  this  is  probably  Penicillium  glaucun. 
The  determination  was  made  according  to  the  figure  of  this  faugus 
given  by  Beale.* . 

The* contents  of  the  berry  would  seem  to  furnish  a  favorable  medium 
for  the  growth  of  fungi.  Reinsch,  in  1870  (according  to  the  National 
Dispensatory  1879,  p.  249),  found  in  the  berries  considerable  grape 
sugar. 

(b)  External  spotting  of  the  berry  is  due  to  the  growth  of  fungi  on 
the  surface.  This  was  noticed  in  berries  which  remained  on  the  stems 
some  time  after  ripening.  The  stems  are  covered  at  times  with  a  black 
incrustation  which  may  extend  to  the  berry  and  involve  more  or  less 
of  its  surface.  The  most  common  cause  of  this  is  the  growth  of  Clado- 
sporium. 

This  brief  note  will  have  full3'  served  its  purpose  if  it  calls  attention 
to  these  growths  and  thus  better  fruited  specimens  (than  I  have  as  yet 
found)  are  secured.  As  is  well  known,  the  most  common  fungi  on  de- 
<  aying  vegetable  matter  are  Macrosporium  and  Cladosporium,  J.  B. 
Ellis  (in  letter  of  January  28,  1887),  has  said: 

It  is  not  improbable  that  with  the  proper  degree  of  heat  and  moisture  one  or  tie 
other  of  these  would  make  its  appearance  on  the  berries  in  the  form  of  a  velatinons  or 
Une  hair-like  gro>vth  of  fertile  threiids  bearing  the  spores  or  conidia  jioculiar  to  oue  or 
the  other  of  these  genera. 

At  present  nothing  farther  can  with  certainty  be  said. 


AN   EXFEBIMEHT  IK   FBEVENTINO  THE   IHJUBIES   OF  POTATO 
ROT  {riiytophUiora  mJeHtam.)\ 

By  Claeence  M.  Weed. 

(1)  The  experiment  reported  by  the  author  was  undertaken  to  ile- 
teriuine  what  elfect  the  application  of  a  solution  of  sulphate  of  eopiwr 
and  lime  (known  as  the  Bordeaux  mixture)  to  the  foliage  of  potatoti? 
would  have  in  preventing  the  injuries  of  the  potato-rot,  and  was  con 
ducted  on  the  grounds  of  the  Ohio  Agricultural  Experiment  Station. 

(2)  Fifteen  feet  at  the  end  of  each  of  twenty  rows  of  potatoes  were 


•  Microscope  in  Medicine,  fourth  edition,  Fij;^.  7,  Plate  XXV. 

t  Siimni.-ii  y  of  a  paper  read  hefure  the  Society  for  the  Promotion  of  Agricultural 
Science,  August  27,  1889. 
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sprayed  with  the  Bordeaux  mixtare  four  timefly  viz,  May  28,  June  0, 
June  29,  and  July  10.  Four  varieties  were  iucluded  in  the  experiment, 
viz,  Early  Ohio,  Early  Oxford,  Puritan,  and  Lee's  Favorite. 

(3)  The  season  proved  favorable  for  the  development  of  the  blight, 
which  appeared  in  the  experimental  field  about  the  middle  of  June,  and 
did  serious  damage  for  the  next  six  weeks. 

(4)  The  sprayed  vines  showed  much  less  injury  than  their  unsprayed 
companions,  remaining  green  after  the  others  were  dead. 

(5)  The  crop  was  harvested  August  22,  and  the  product  of  12^  feet 
of  the  sprayed  part  of  each  row  was  compared  with  the  product  of  an 
equal  distance  of  the  unsprayed  portion  of  the  same  row.  The  results 
have  been  summarized  as  follows: 

(a)  From  the  treated  portions  of  four  rows  of  the  Early  Ohio  variety, 
636  potatoes,  weighing  67  pounds  4  ounces,  were  obtained,  of  which  231 
were  of  marketable  size  and  weighed  48  pounds  6  ounces;  while  from 
the  untreated  portions  of  the  same  rows  496  potatoes  weighing  50  pounds 
were  obtained^  200  of  which  were  marketable,  and  weighed  34  pounds 
4  ounces.  There  was  thus  an  increase  in  favor  of  the  treated  hills  of  17 
pounds  4  ounces  total  product,  and  14  pounds  2  ounces  marketable 
product. 

(5)  The  treated  portions  of  five  rows  of  Early  Oxford  potatoes  yielded 
a  total  of  622  tubers,  weighing  87  pounds  1  ouuce,  of  which  321,  weigh- 
ing 70  pounds  4  ounces,  were  marketable,  while  the  untreated  hills  of 
the  same  rows  yielded  a  total  of  707  tubers,  weighing  77  pounds  4  ounces, 
of  which  267,  weighing  53  pounds  2  ounces,  were  marketable.  There 
was  thus  an  increase  in  favor  of  treated  hills  of  9  pounds  13  ounces 
total  product,  IT  pounds  2  ounces  marketable  product. 

(c)  The  treated  portions  of  six  rows  of  the  Puritan  variety  yielded  a 
total  of  727  potatoes,  weighing  93  pounds  6  ounces,  327  of  which,  weigh- 
ing 70  pounds  4  ounces,  were  marketable,  while  the  untreated  portions 
of  the  same  rows  yielded  810  potatoes,  weighing  83  pounds  12  ounces, 
of  which  266,  weighing  53  pounds  15  ounces,  were  of  marketable  size. 
There  was  thus  an  increase  in  favor  of  the  treated  hills  of  9  pounds  10 . 
ounces  total,  and  16  pounds  5  ounces  marketable  product. 

(d)  From  the  sprayed  portions  of  five  rows  of  Lee's  Favorite  potatoes, 
584  tubers,  weighing  72  pounds  12  ounces,  were  obtained,  of  which  249, 
weighing  55  pounds 4 ounces,  were  marketable;  while  the  unsprayed 
portions  of  the  same  rows  yielded  658  tubers,  weighing  03  pounds  4 
ounces,  175  of  which  were  of  marketable  size,  and  weighed  38  pounds 
12  ounces.  Consequently,  there  was  a  difference  in  favor  of  the  sprayed 
hills  of  9  pounds  8  ounces  total  weight,  and  16  pounds  8  ounces  mar- 
ketable weight. 

(6)  By  combining  the  results  given  in  paragraphs  a,  6,  c,  and  d,  we 
find  that  the  treated  portions  of  the  twenty  rows  yielded  a  grand  total 
ot  2,471  potatoes,  weighing  320  pounds  7  ounces,  and  that  1,128  of  these 
were  of  marketable  size,  and  weighed  244  pounds  2  ounces ;  while  the 
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untreated  portions  of  tbe  same  rows  yielded  a  grand  total  of  2,771  po- 
tatoes, weigbiuf?  274  pounds  4  ounces,  of  which  948  werQof  marketable 
size  and  weighed  180  pounds  1  ounce.  There  was  consequently  a  grand 
total  increase  in  favor  of  the  treated  hills  of  46  pounds  3  ounces  total 
product,  and  G4  pounds  1  ounce  marketable  product. 

(7)  This  Gl  pounds  1  ounce  increase  in  marketable  product  was  ob- 
tained from  250  feet  of  row  (20  times  12^).  This  represents  an  increase 
of  4.1  ounces  to  the  foot.  As  there  are  14,560  feet  of  row  in  an  acre  of 
potatoes  as  ordinarily  planted,  an  increase  of  4.1  ounces  to  the  foot 
amounts  to  59,696  ounces,  or  3,731  pounds  to  the  acre.  Reducing  this 
to  bushels  by  dividing  by  60  (the  number  of  pounds  to  the  bushel)  we 
get  an  increase  from  the  treatment  of  62.2  bushels  to  the  acre. 

(8)  There  was  in  nearly  every  case  a  marked  difference  in  the  amount 
of  scab  on  the  treated  and  untreated  tubers,  the  former  being  much 
more  free  from  the  disease. 

CONCLUSIONS. 

So  far  as  a  single  experiment  can  be  relied  upon,  the  results  here  re- 
ported seem  to  indicate  the  correctness  of  the  following  provisional 
conclusions : 

(1)  That  a  large  proportion  of  the  injury  done  by  the  potato  rot  can 
be  prevented  by  spraying  the  vines  with  the  Bordeaux  mixture. 

(2)  That  this  treatment  apparently  diminishes  the  amount  of  scab 
affecting  the  tubers. 

(3)  That  by  adding  London  purple  to  the  mixture,  the  same  treat- 
ment may  be  made  effective  in  preventing  the  injuries  of  both  the  rot 
and  Colorado  Potato  Beetle. 


NEW  EXSICCATL 

By  D.  G.  Faiuchild.  . 

I.  PARASITIC  FUNGI  OF  CULTIVATED  PLANTS. 

The  second  fasicle  of  Messrs.  Briosi  &  Cavara's  Parasitic  Fungi  of 
Cultivated  Plants*  has  been  received.  The  fascicle  contains  many  in- 
teresting things,  the  following  of  which  are  of  special  importance  to 
this  country : 

PiiYTOPiiTnORA  iNFESTANS,  (Mont.)  DBy.,  on  Solanum  ly caper aieum, 

Plasmopaka  viticola,  B.  &  C,  on  Fitis  vinifera, 

Ukomyces  tkifolii,  Wint.,  ou  TrifoUum  pratenae. 

PucciNiA  GRAMiNis,  Peis.,  (I),  on  Berberts  vulgaris, 

Ckrcospora  kos.ecola,  Pass.,  on  liosay  {cult,), 

CoNiOTiiYRiUM  DiPLODiELLA,  (Spcg.)  Sacc,  OD  VUis  vint/era, 

COLLETOTRICIIIUM   LIXDKMUTKIANUM,  (S.  &  M.)  B.  &.  CaV.,  CD  Ph€L9eolu$ 

vulgaris . 

•  Funghi  Paraseiti  Delle  Piauto  Coltivate  od  Utili. 
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It  will  be  seen  that  the  following  well-kDo wn  diseases  are  represented : 
The  downy  mildew  of  the  tomato  and  grape,  the  rust  of  clover  and 
grsLSSj  leaf  blight  of  the  rose,  white-rot  of  the  grape,  and  authracnose 
of  the  bean.  The  latter  disease,  as  well  as  some  of  the  others,  have 
been  qaite  fnlly  illustrated  and  described  in  the  reports  of  this  Section. 
It  is  to  be  regretted  that  the  descriptive  part  of  this  work  is  Italian ; 
notwithstanding  this,  however,  it  seems  to  us  that  it  would  prove  a 
valuable  acquisition  to  the  collection  of  every  experiment  station. 

II.  KELLBBMAN  &  SWINGLE'S  KANSAS  FUNGI. 

The  second  neatly  prepared  fascicle  of  the  fungi  of  Kansas  has  lately 
appeared.     The  list  of  species  and  host  plants  is  as  follows  : 

^ciDiUM  CALLiRRHOiSs,  E.  ^  K.,  On  CaUirrhoe  involucraia, 

JEciDiUM  GROSSULARi^y  SchuEU.,  Bibe8  aur'eum. 

MCIVWM  PKNT8TEM0NI8,  Schw.,  Fentslemon  grandiflortu, 

^CIDIUM  PUSTULATUM,  Curt.,  Cotnandra  umhellala. 

iEciDiUM  TUBEBCDLATOM,  E.  &  K.,  CalUrrhoe  involucraia. 

Cmoma  NiTENS,  Schw.,  Buhu8  villosuB. 

Ckrcospora  ALTiTiKiNA,  Sacc,  AUho^a  rosea. 

Cercospora  dianthera,  E.  &  K.y  Dianihei'a  Americana. 

Cbrcospora  juglandis,  Kell.  &  Sw.,  Juglans  nigra. 

Cercospora  POLTTiENiiE:,  E.  &  K.,  Polytcenia  Nuttallii. 

Cercospora  tuberosa,  E.  &  K.,  Apios  tubirosa. 

Dbndryphich  SUB8E8SILE,  E.  &  E.,  Smilax  hiapida. 

Entyloma  PHTSALiDiSy  (Klachbr.  &  Cko.)  Wint.,  (a)  Phyaalis  lanceolaia; 
(h)  Physalis  puhescens. 

FusiCLADiUM  EFFU8UM,  Wint.,  Carya  amara. 

GLCE08P0RIUM  NERViSRQUUiM,  (Fckl.)  Sacc,  PlatauHS  occidentalis. 

Peronospora  androsaces,  Niessl.,  Androsace  occidentalis. 

Phtllosticta  ipomkrje,  E.  <&  K.,  Ipomoea  pandurata, 

PUCCINIA NIGRESCENS,  Peck.,  (a)  Salvia  lanceolaia:  {b)  Salvia  uzurea,  var. 
grandijlora. 

POCCINIA  8CHEDONNARDI,  Kell.  &  8w.,  Schedonnardus  Tcxanus. 

PUCCINIA  8ILPHU,  Schw.,  SUphium  iniegrifoUum. 

Bamularia  URTiCiS,  Ces.,  Uriica  graciUa. 

Septoria  texella,  Cke.  &  Ell.,  Featuca  ienella. 

Uromyces  gramiNICOLA,  Burrill,  Panic^im  virgatum. 

Uromyces  HYALINU8,  Peck.,  Sophora  acricea. 

Uromyces  POL YGONI,  (Pere.)  Fckl.,  (a)  Polygonum  aviculare;  (fc)  Polygo- 
num ram08is»imum;  leaves  (c)  Polygonum  ramosiaaimnm,  steuitj. 

III.  SYDOW'S  UREDINEuE. 

The  following  is  a  condensed  list  of  the  contents  of  Fascicle  III  of 
Svdow's  exsiccati,  designed  to  contain  only  species  of  the  rust  fun^?!,  or 
order  Uredine<e.  Fascicles  I  and  II  were  issued  some  time  ago;  each 
fascicle  contains  fifty  specimens.  The  specimens  are  large  and  well 
moanted,  and,  with  the  exception  of  the  written  labels,  the  work  is  al- 
together a  very  satisfactory  one  : 
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Uromyces  trifoui,  (Hcflw.)  Wint.,  on  TrifoHum  hifhridum. 

UuoMYCKS  LIMONII,  (DC.)  Wixit.,  Armeria  vulgani. 

Uromycks  polygoni,  (Pere.)  Wint.,  PolygonHtn  aviculare, 

llKOMYCKs  (iKRWii,  (DC.)  Wint.,  Geranium  moUe. 

Uromycks  striatcs,  Schroet.,  Tri/oliiini  arven^e.  ^ 

Uromycius  anthyllidis,  (Grev.)  Schrcet,  Anthyllis rulueraria. 

Uromycks  erytiirunii,  (DC.)  Wint.,  FrUillaria  Mthauris. 

Uromycks  ERYTiiROXii,  (DC.)  Wint.,  ^cii>ii:m,  Enjthronium,  denmcaHut. 

Uromycks  ficarlk,  (Sebum.)  L^v.,  Ficaria  verna. 

Uromycks  scii-LARUM,  (Grev.)  Wint.,  Muscaria  racemosum. 

Uromycks  scillarum,  (Grov.)  Wint.,  Scifia  mariiima, 

PrcciNiA  GALii,  (Pers.)  Wint.,  Galium  apartHe. 

PucciNiA  CALTII.E,  Link,  Caltha  paluatrin. 

PrcciNiA  ciRsn-LAN'CKOLATi,  SchrGct.,  Cirsium  lanctolatum. 

PucciNiA  LAMrsAN.K,  (Scbultz)  Fckl.,  Lampsana  communis. 

PrcciNiA  CKEPiDis,  Scbnct.,  Crepia  adorum, 

PrcciNiA  vioL.K,  (Scliiim.)  Wint.,  Fiola  hirta, 

PUCCINIA  PiMPiNKLL.E,  (Str.)  Wint.,  Pimpinella  magna, 

PuccixiA  GRAMIXI8,  PoFs.,  TriHcum  repent. 

PrccixiA  CO  RON  ATA,  C«l.,  Glycerta  spcciahilie, 

PccciNiA  Rrnioo-VKRA,  (DC.)  Wint.,  Bromus  mollis, 

l*cc(  INIA  RUMIGO-VKKA,  (DC.)  Wint.,  Stfmpkifnm  officinale, 

PccciNiA  POARUM,  Niel.,  Poa  m-moralis, 

PiX'CiNiA  rriALARiDis,  Plowr,,  Degraphis  arnndi'nacea. 

PUCCINIA  8UAVEOLKN8,  (Pcrs.)  WHut.,  Ciiaium  arvense, 

PucciNiA  iiiKRACii,  (Scbnni.)  Scbroet,  Carlina  vulgaris, 

PucciNiA  BULLATA,  ( PtM-8*)  Wint.,  Peucedanum  ceiraria, 

PucciNiA  FALCARLK,  (Pcr8.)  Wint.,  i'Vi/caria  7fc/rmi. 

PucciNiA  FALCARi.K,  (I'ers.)  Wint.,  ^CIDIUM,  Falcaria  Rivini, 

PuccixiA  ANKMONKS-viROiNiAN.«,  Scbw.,  Anemone  silvaiica. 

PucciNiA  TORQUATi,  PiiSH  ,  Smyrnii  olusatrnm. 

Phragmidium  8ANGUISORB.E,  (DC.)  SchrcDt.,  Sanguisorba  mtnor. 

PiiRAGMiDiUM  suRCORTiciUM,  (Scbtk.)  Wiut,  liosa  canina, 

Gymnosporangium    clavari^forme,  (Jacq.)  Wint.,  iEciwu.v,    Crattc- 

gus  oryacantha. 
Mklampsora  iiELio^coPLE  (Pers.)  Wint.,  Euphorbia  esula. 
Mklampsora  vaccinii,  (Alb.  &  Scb.)  Wint.,  Vacciniumvitisidcefi. 
Mklami'sora  circ.e.e,  (Sebum.)  Wint.,  Circwa  lutetiana, 
Mklampsora  pyrol.e,  (Giuel.)ScbroPt.,  Pgrola  uniflora. 
CoLKospoKiUM  SKNKciONis,  (Pers.)  Wint., -^ciDiu.M,  Pinus  ousU  inca, 
CoLKospoKiUM  sonciii-arvensis,  (Pcrs.)  Wint.,  Sonckus  arrensis. 
CoLKosPOUiUM  CAMPANUL.E,  (Pers.)  Wint.,  Campanula  patula. 
CiiRYSOMYXA  8EDI,  (Alb.  &  Scb.)  Wiut.,  Sedum palustrc, 
C/EOMA  EMPETRI,  (Pers.)  W^iiit.,  Empetrum  nigrum, 
C.EOMA  LARicis,  (Westil.)  Wint.,  Laris  Europasa, 
iEciDiUM  AQUlLEGl^,  Pers.,  Aquihgia  vulgaris. 
iEciDlUM  PEDICULARIS.  Siboscb,  Pedicular iH  pal ustris, 
i^'.ciDiUM  CRKSS.E,  DC,  Crcssa  crdica. 
iEciniUM  MKspiLi,  DC,  Afespilus  Germanica. 
vEciDiUM  MKSPILI,  DC,  CraUrgns  graudiflora, 
PucciNiA  uiERACii,  (Scbuiu.)  Scbrotb.  Taraxacum  offiiinale. 
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A  METHOD  FOR  PBESEBVIHO  THE  SP0BE8  OF  HTHEVOMTCETES.* 

By  Dr.  C.  O.  Habz. 

In  studying  and  making  a  collection  of  the  Hymenomycetes  the  pres- 
ervation of  spore  preparations  on  paper  is  everywhere  enjoined. 

Formerly  I  used  a  very  simple  method  for  colored  spores.  I  allowed 
them  to  fall  upon  any  convenient  white  paper,  a  process  which  required 
from  one  to  two  hours  up  to  a  half  or  an  entire  day,  accordinff  to  the  ob- 
ject. After  the  removal  of  the  fnngus  I  allowed  the  spores  to  lie  a  short 
time  in  the  air  in  order  to  become  dry,  when  I  spread  a  solution  of 
Canada  balsam  in  absolute  alcohol,  on  the  back  side  of  the  paper,  tak- 
iuij  care  that  the  spore  preparation  should  not  be  overflowed  by  a  too 
copious  amount  of  the  fluid.  In  this  manner  the  preservation  or  flxiug 
of  tbe  spores  is  accomplished  simply  and  quickly. 

I  met  with  difficulties  in  case  of  colorless  spores,  because  it  is  always 
hard  to  obtain  suitable,  well-glazed  colored  paper  whose  coloring  ma- 
terial is  not  soluble  in  alcohol. 

Herpell  attempted  to  remove  the  difficulty  by  the  application  of 
ether,  mastix,  etc.,  but  I  was  not  always  successful  in  obtaining  satis- 
factory preparations  of  white  spores  in  this  way. 

I  have  successfully  tested  the  following  method  for  two  years :  Dis- 
solve one  part  Canada  balsam  in  four  parts  turpentine  oil,  warming 
them  gently  over  a  water  bath  or  free  flame.  Spores  of  all  colors,  as 
well  as  colorless  ones,  can  be  quickly  fixed  upou  any  convenient  white 
or  colored  paper  with  this  solution. 

For  colored  spores  I  takeauy  smooth,  wood  free,  white  writing  paper,  of 
different  grades;  for  white,  relatively  colorless  spores,  any  convenient 
glazed  paper  can  be  used.  Blue  and  black  are  specially  adapted  to  the 
parpose,  but  yellow,  red,  green,  and  other  colors  of  glazed  papers  also 
furnish  beautiful  preparations. 

The  application  of  the  above  solution  is  very  simple;  it  should  be 
spread  thinly  on  the  back  side  of  the  paper  on  which  the  spores  are 
scattered,  with  a  soft  brush,  and  should  not  be  spread  on  so  thickly  as  to 
overflow  the  spores.  In  from  two  to  four  days  the  preparations  are  so 
far  dried  out  that  they  can  be  safely  kept  between  papers.  They  become 
quite  dry  (that  is,  so  that  the  finger  will  not  rub  them  off)  in  four  to  six 
weeks. 

In  some  cases  this  method  required  some  minor  corrections. 

(1)  If  the  spores  have  been  shed  in  unusual  abundance,  it  is  a  good 
plan  to  repeat  the  application  once  after  one  or  two  days,  or  prepare  for 
this  special  purpose  a  solution  of  two  parts  Canada  balsam  in  five  or  six 
parts  of  turpentine  oil. 

(2)  If  the  so-called  white  spores  fall  very  sparingly  on  the  paper,  I 

•Tranriated  from  Botaniackes  CentralbJait,  iaS9,  page  78,  by  E.  A.  Southworth. 
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use  a  solution  of  one  part  Canada  balsam  in  from  six  to  eight  parts  of 
turpentine  oil. 

It  is  perfectly  self-evident  tbat  any  other  balsam  soluble  in  turpentioe 
oil,  i.  e,j  turpentine,  or  a  resin  soluble  in  it,  will  answer  the  same  pur- 
pose.   Any  other  volatile  oil  can  also  be  substituted  for  turpentine  oil. 


A  DISEASE  OF  WHITE  FIB.* 

By  Dr.  Hartiq. 

A  disease  of  the  white  fir,  which  caused  very  great  injuries  in  the  Ba- 
varian woods,  was  discovered  by  the  author,  and  shows  itself  in  the  dying 
of  the  bark  of  younger  or  older  twigs  and  branches,  often  for  over  a 
hand's  length.  As  a  rule,  the  dying  extends  over  the  entire  circumference 
of  the  twig,  and  in  consequence  the  parts  of  the  plants  situated  above 
this  point  die  in  a  few  years.  More  rarely*  the  disease  is  confined  to  one 
side  of  the  twig,  and  does  not  progress  the  second  year,  but  an  out- 
growth occurs  at  the  edge  of  the  dead  place.  In  the  dead  bark  there 
develop  numerous  pycnidia,  rarely  larger  than  the  head  of  a  pin,  which 
rupture  the  superimi)Osed  cork  layer.  Within  the  pycnidia  arise  numer- 
ous small,  spindle  shaped  gonidia,  which  germinate  readily.  Unfortu- 
nately, an  acigerous  fruiting  form  has  not  been  found  after  several  years 
of  observations  and  cultures.  Ta  be  sure  Peziza  calycina  almost  con- 
stantly produced  a  luxuriant  formation  of  Apothecia  in  the  immediate 
neighborhood,  yet  the  absolute  proof  of  its  connection  with  the  pycnidial 
form  was  impossible.  Until  it  can  be  perfectly  known  the  author  has 
given  this  fungus  the  name  Fhoma  abietina^  n.  sp. 


NOTES. 


By  B.  T.  Galloway. 
PREVENTION  OF  SMUT. 

In  the  first  number  of  The  JouRNALt  we  gave  a  brief  review  of  a 
paper  published  in  the  Journal  of  the  Royal  Agricultural  Society  oi^ng- 
land  by  J.  L  Jensen  on  "  The  Propagation  and  Prevention  of  Smut  in 
Oats  and  Barley."  The  interest  shown  in  this  paper  has  prompted  us  to 
publish  a  description  of  Mr.  Jensen's  method  of  treating  the  grain,  and 
it  is  hoped  that  the  suggestions  made  will  enable  the  experiment  sta- 
tions to  test  the  remedy.    Mr.  Jensen  says: 

We  have  seen  that  smut  can  be  prevented  by  dipping  the  grain  in  heated  water. 
•  *  •  The  grain  to  be  dipped  is  placed  in  a  shallow  cylindrical  basket  abont  12 
inches  deep,  lined  with  coarHo  canvas,  and  provided  with  a  cover  made  by  stretching 
the  canvas  over  a  ring  of  such  a  diameter  as  will  pass  inside  the  month  of  the  basket. 

•  Translated  from  Botaniachcs  Caiiralblalt  No.  3,  p.  7H,  1889,  by  E.  A.  Southworth. 
t  Pnire  42. 
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The  cAQTas  should  overlap  the  ring  by  about  an  inch  all  round.    An  ordinary  boiler, 
BQcb  at)  is  found  on  every  farm,  is  filled  with  water  and  heated  to  the  boiling  point. 

Two  vessels  of  sufficient  size  are  placed  near  it.  These  may  be  designated  I  and  2. 
Supposing  the  boiler  to  contain  35  gallons  of  boiling  water,  if  1'^^  gallons  of  cold  and 
the  same  quantity  of  boiling  water  be  put  into  each  vessel,  wo  shall  have  25  gallons  of 
water  at  132^  F.,  in  both  of  them.  The  exact  temperature  may  be  readily  obtained 
by  adding  a  little  more  hot  or  cold  water,  as  the  thermometer  shows  to  be  required. 

A  basket  containing  three-quarters  of  a  bushel  of  grain,  which  must  not  be  mote 
than  S  inches  in  depth,  is  now  dipped  into  No.  I  four  times;  this  will  take  rather 
more  than  half  a  minute,  and  will  reduce  the  temperature  of  the  water  8  or  9  de- 
grees. It  is  now  to  be  rapidly  dipped  five  or  six  times  into  No.  2,  which  will  take 
aboat  one  minute,  and  then  dip  once  per  minute  for  three  minutes  longer,  i.  «.,  five 
minutes  altogether  in  the  two  vessels  This  will  reduce  the  temperature  of  the  water 
in  No.  2  from  132^  to  129°  to  130°.  If  steeped  barley  be  used  the  original  tempera- 
ture of  the  vessels  should  be  129°  to  130°;  but  with  unsteeped  grain,  for  oats,  wheat 
or  rye,  it  does  not  matter  if  the  original  temperature  be  133-^  to  130°. 

The  seed  mast  now  be  cooled.  This  is  best  done  by  placing  the  basket  on  the  top 
of  a  third  vessel  and  pouring  a  couple  of  buckets  of  cold  water  upon  the  grain  in  it, 
taking  care  that  the  cold  water  falls  not  only  upon  the  cnnter,  but  roUud  the  edges, 
80  that  the  corn  may  be  uniformly  cooled.  The  basket  is  now  emptied  on  the  floor 
and  the  seed  spread  out  in  a  thin  layer,  so  that  it  may  cool  completely.  The  water 
Dsed  in  cooling  the  grain  will  have  its  temperature  raised  and  may  be  employed  in 
replenishing  the  boiler.  The  requisite  temperature  (132°  F.)  of  vessels  Nos.  1  and  2 
must  be  maintained  throughout  the  process  by  adding  from  time  to  time  boiling 
water  from  the  boiler  and  transferring  from  them  a  similar  amount  back  again  to  the 
boiler.  The  temperature  must  be  regulated  by  a  thermometer,  which  when  used 
most  be  plunged  deeply  into  the  water. 

The  basket  must  be  completely  immersed  each  time,  then  lifted  qnite  out  of  the 
water  so  as  to  allow  it  to  drain  for  four  or  five  seconds  before  it  is  dipped  aj]:ain. 

The  above  process  in  practice  will  be  found  simple  and  easy  enough  to  perform, 
although  its  description  is  necessarily  somewhat  complicated. 


BEVIEWS  OF  BECENT  LITEEATTTBE. 

Abthub,  J.  O.  Smut  of  Wheat  and  Oats.  Bulletin  of  the  Agricultural 
Experimeut  Station  of  Indiana,  No.  28,  September,  1889. 

While  containing  little  or  nothing  new,  this  little  bulletin  is  full  of 
practical  matter  and  will  be  an  invaluable  aid  to  those  whose  crops  are 
attacked  by  these  diseases. 

Most  of  the  bulletin  is  taken  up  with  Tilletia  /ceteris j  or  "  stinking 
smut,"  as  Professor  Arthur  calls  it,  to  distinguish  it  from  black  smut. 

The  fungus  is  described,  and  some  space  is  devoted  to  early  opinions 
as  to  the  origin  of  smut.  In  the  discussion  of  the  name  the  author  says 
that  the  name  Tilletia  kevis  should  be  changed  to  T.fcetens^  Eav.,  since 
Ravenel  was  the  first  to  describe  and  name  it. 

Under  the  heading  ^*  attack  and  spread  of  the  disesise"  the  following 
questions  are  proposed  and  answered:  ''Will  the  smut  spread  from 
field  to  field  while  the  crop  is  growing,  as  rust  does  !  Will  there  be  any 
danger  of  introducing  it  on  one's  farm  by  sowing  seed  wheat  from  a 
farm  known  to  be  smutted  t    Can  the  disease  be  introduced  by  the  ap- 
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plication  of  manure  from  a  farm  where  it  has  already  gained  a  foot-hold f 
When  it  once  gets  into  the  soil  will  it  persist  as  milk- weed,  quack-grass, 
and  Canada  thistle  do  ?  "       ' 

The  answer  to  the  first  question  depends  upon  when  and  where  tbe 
germinating  spore  enters  the  wheat  plant.  It  has  been  pretty  well  set- 
tled that  the  plant  is  infected  at  the  time  of  germination,  and  the  germ 
tube  enters  near  where  the  plantlet  is  attached  to  the  grain.  The  prac- 
tical application  of  this  fact  is  that  grains  covered  with  soil  can  ouly 
receive  infection  from  spores  that  were  sown  with  the  seed  or  already 
existed  in  the  soil,  but  that  snuit  will  not  spread  during  the  growing 
season  from  field  to  field  or  from  plant  to  plant. 

The  answer  to  the  second  question  is  a  logical  sequence  of  the  pre- 
ceding. If  a  crop  has  any  portion  smutted  it  is  more  than  probable 
that  the  spores  of  smut  will  get  in  contact  with  the  sound  wheat  ker- 
nels. One  crushed  kernel  thoroughly  distributed  through  a  bin  of  seed 
wheat  may  result  in  many  dollars'  loss  when  the  crop  is  harvested. 
Other  sources  of  contamination  are  also  given,  viz :  The  thrasher  hav- 
ing previously  been  used  for  smutted  wheat;  being  stored  in  a  bin  or 
passed  through  a  fanning- mill  or  seeder  not  properly  cleansed  after  be 
ing  used  for  smutted  wheat  j  by  using  sacks  that  have  not  been  disin- 
fected. 

The  third  question  is  answered  in  the  affirmative.  It  has  been  shown 
that  corn  smut  can  pass  through  animals  and  retain  its  germinating 
power,  and  the  same  is  likely  true  of  wheat  smut. 

Spores  retain  their  power  of  germination  when  dry  for  two  or  three 
or  even  more  years,  but  in  the  field  we  may  safely  assume  that  two 
years  will  eliminate  every  trace  of  it. 

Natural  checks  to  its  increase  are  ably  discussed ;  they  are,  mainly, 
probability  that  the  spores  may  not  be  near  enough  to  the  germ  end  of 
the  kernel,  insufficient  moisture,  and  resistant  varieties. 

The  nature  of  the  injury  is  of  a  more  comprehensive  nature  than  is 
generally  supposed.  A  definite  percentage  of  the  crop  is  actually  lost. 
An  extra  amount  of  cleaning  and  screening  is  required  for  what  is  good. 
The  wheat  is  unfit  for  seed  until  disinfected.  The  smut  gives  the  tloiir 
a  dark  color  and  disagreeable  smell.  The  straw  and  screenings  are  lia- 
ble to  spread  the  disease  when  converted  into  manure. 

Under  the  heading  *'remeclies  and  precautions"  the  author  says  that 
the  prevention  of  smut  costs  not  a  fraction  of  the  trouble  or  expense 
that  is  necessary  in  removing  the  Colorado  beetle  from  potato-vines. 
The  method  of  disinfection  preferred  is  a  soaking  of  the  seed  in  a  sola 
tion  of  blue  vitriol,  and  several  methods  for  doing  it  are  given  in  full. 
The  methods  of  prevention  are  very  emphatically  summed  up  as  fol- 
lows: "Clean  seed  upon  a  clean  field  will  result  in  a  clean  crop.'' 

Very  little  space  is  given  to  the  black  smut;  its  general  appearance, 
habits,  and  botanical  characters  are  described.  The  same  method  of 
treatment  as  that  described  for  stinking  smut  is  recommended  for  this 
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except  that,  on  account  of  the  bulls,  oats  and  barley  should  be  soaked 
longer. — E.  A.  SouTHWOBTH. 

BoLLEY,  Henry  L.  The  Hetercecismal  Puccinice.  American  Monthly 
Microscopical  Journal,  Vol.  X,  18b9. 
The  author  of  this  paper  starts  with  a  general  account  of  the  biology 
and  classification  of  the  {7re(7inerp,  gives  a  short  description  of  theinternal 
(irrangement  of  the  order,  as  well  as  its  position  among  the  fungi,  and 
a  definition  of  heterceciffnij  ascribing  as  a  cause  ^^  inherent  wants  of  the 
parasite  not  to  be  satisfied  by  one  of  its  hosts  alone,"  rather  tban  to  any 
difficulty  which  the  promycelia  might  find  to  an  entrance  into  the  host 
tissue.  Taking  up  the  mycelium,  a  short  description  is  given,  with  a 
lielief  that  there  are  no  true  haustoria,  but  that  young  mycelial  threads, 
penetrating  the  cell  walls,  give  the  misleading  appearance.  The  article 
treats  of  secidiaand  spermogonia  at  some  length,  without,  however,  at- 
tempting to  clear  up  the  mystery  of  their  designed  use.  Under  the  ac- 
count of  the  teleutospore,  a  doubt  is  expressed  in  regard  to  the  existence 
of  the  so-called  germ-pores.  The  author  finds  in  the  process  of  germin- 
ation, instead  of  the  passage  of  a  germ-tube  through  a  previously 
formed  canal,  a  gradual  erosion  of  the  endospoY-e  from  within.  In  re- 
gard to  the  question  of  sexual  or  nonsexual  reproduction  in  the  order, 
the  work  of  Dr.  George  Massee  is  criticised,  claim  being  made  that  the 
stroma,  which  bears  ultimately  the  (ecidial  spores,  does  not  consist,  as 
figured  by  the  latter,  of  a  stalked  body,  but  of  a  mass  of  interlaced 
hyphai — branches  and  extensions  of  ordinary  hypha3.  In  the  cases 
studied  by  Mr.  Bolley  JE7.  berberidia  and  J57.  hepaticarum,  the  basidia 
.  arise  as  bud-like  branches  from  individual  hypha3  without  any  charac- 
teristics of  a  sexual  process,  and  the  author  coincides  with  U.  Mar- 
shall Ward  in  the  thought  that  this  process  has  disappeared,  not  being 
longer  needed  by  the  fungus. — D.  G.  Fairchild. 

Faelow,  W.  G.     Notes  on  Fungi.    Botanical  Gazette,  August,  1889. 

In  the  last  number  of  the  Botanical  Gazette  Dr.  Farlow  gives  an  ac- 
count of  a  Cystopus  causing  peculiar  swellings  on  the  stems  of  Ipomcea 
panduratUy  sent  him  by  Prof.  L.  H.  Pammel  from  Missouri.  It  appears 
from  the  note  that  the  form  of  Cystopus  upon  the  Convolvulaccw  of  the 
United  States  has  hitherto  been  found  wanting  in  oospores,  raising  the 
question  whether  or  not  it  should  be  united  under  C.  cuhicus  (Strauss), 
Lev.,  which  inhabits  the  Compositw,  The  specimens  sent  by  Professor 
Pammel  seem  to  have  abounded  in  peculiar  oospores.  The  oogonia  also 
diff«;red  from  those  of  others  of  the  same  genus,  in  having  their  walls 
raised  in  blunt  papillae  or  short  flexuous  ridges  over  the  w  hole  surface. 
I>ifl*ering  as  it  does  in  oogonia  and  oospores  from  C  cuhicus^  the  author 
thinks  it  clearly  can  not  be  placed  under  it.  The  name  C.  couvolvulace- 
artt)w,Otth,  used  by  Kellerman  and  Ellis,  is  considered,  after  correspon- 
dence with  Dr.  Fischer,  of  Berne,  as  only  a  manuscript  name  used  by 
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Otth  aud  first  published  by  Zalewski,  iu  1883;  which  latter  authority  for 
C.  convolvul(W€arum  is  cousequently  preferred,  but  the  author  considei^ 
the  Schweinitziaa  name  uEcidium  ipomoMie-panduramej  given  in  18'J2, 
as  the  first  name  applied  to  the  form  on  Convolvulacecd  in  North  Amer- 
ica. 

Mention  is  made  in  the  same  paper  of  a  very  interesting  Perano^pora^ 
found  to  agree  with  P.  Cuhensis^  B.  &  C,  which  has  been  found  inde- 
pendently in  Cuba,  Japan,  and  New  Jersey,  in  which  latter  place  it  has 
attacked  most  vigorously  the  cucumber  vines.  It  is  especially  iuter- 
esting  biologically  as  an  exception  to  the  general  rule  that  ouly  small 
conidial  si)ores  produce  zoospores. — D.  6.  Faiechild. 

Oavara,  Dr.  F.  Materiaux  de  Mycologie  LomhardCj  Bevue  Mycologique, 
October,  1889. 
The  author  gives  a  list  of  the  fungi  of  Lombardy,  the  following  or- 
ders being  represented:  Myxomycetesy  i'y  Zygomycetes^  ii\  OomyceteSj  12] 
U8tilagin€(Vj4;  Uredinccv,  11 }  DiscomyceteSj  12;  PyrenomyceteSj  33;  Hyp 
homycetes,  44 ;  Sphwropsidece,  41 ;  LeptostromacecPj  A ;  Melanconeit^  13;  Ira- 
perfect  forms,  3.  Fifteen  of  the  species  are  new  and  are  fully  describetl 
and  illustrated  by  two  plates.  There  are  also  many  interesting  notes  on 
some  of  the  injurious  species.— B.  T.  Galloway. 

Fulton,  T.  Wkmvss.  The  Dispersion  of  the  Spores  of  Fungi  by  the 
Agency  of  Insects^  ^cith  Special  Reference  to  the  Phalloidei.  Annals  of 
Botany,  May,  1889,  p.  207. 

This  interesting  article  may  be  divided  into  two  rather  distinct  parts, 
the  first  comprising  the  results  of  Mr.  Fulton's  experiments  with  PAdl- 
lus  impudictiSj  and  iha  second  containing  data  gathered  from  different 
sources  to  prove  that  the  adaptation  of  fungi  for  the  visitation  of  insects 
is  quite  general  among  certain  families. 

After  a  description  of  the  structure  and  development  of  the  common 
Stinkhorn  (Phallus  imjnidicus),  attention  is  drawn  to  the  fact,  noticed 
previous  to  1575,  that  the  liquefied  hymenium,  or  stinking  slime,  of  this 
species  has  great  attractions  for  insects,  especially  two  species  of  fly, 
Miisca  vomitoria  and  Musca  Cwsar,  To  settle  two  important  questions 
suggested  by  these  insects  feeding  upon  the  slime  filled  with  the 
ripe  spores  of  the  fundus,  the  efiect  of  the  slime  uiwn  the  fly  and  the 
effect  of  the  fly  upon  the  spores,  the  author  conducteil  two  series  of  ex- 
periments. The  first  series,  involving  the  first  question,  proved,  as 
might  be  ex])ected,  that  the  slime  has  no  effect  upon  the  fly  either  before 
or  after  death.  The  second  series,  consisting  in  an  attempt  to  produce 
the  fungus  from  spores  which  had  traversed  the  digestive  organs  of  the 
fly,  was  measurably  successful,  although  slightly  incomplete,  from  the 
fact  that  only  two  out  of  four  trials  produced  the  characteristic  myce- 
lium, and  of  these,  the  o:ioi  given  an  opportunity  to  develop  its  corn- 
*  pound  sporophore  failed  to  do  it.  The  author  does  not  mention  in  his 
account  of  the  experiment  any  attempt  to  free  the  excrement  from 
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spores  wbich  might  have  been  shaken  from  the  feet  and  proboscides 
of  the  flies  and  have  not  traversed  the  digestive  cuiiul.  From  the  con- 
nection it  might- naturally  be  supposed  that  no  attempts  were  made. 

Turning  from  a  determination  of  the  fact  experimentally,  the  author, 
first  making  the  statement  that  <Mt  seems  very  probable  that  most  all 
of  those  faiigi  whose  spores  are  ultimately  contained  in  a  slimy  or 
liquid  substance  of  dark  color,  especially  if  of  a  fetid  odor,  and  which 
is  freely  accessible,  will  be  found  to  have  their  spores  largely  transported 
by  the  agency  of  insects,'^  takes  up  the  British  Coprinij  pointing  out 
the  superficial  resemblance  of  their  sporophores  to  the  comi>oun(l  flow- 
ers of  certain  Compositce  and  calling  attention  to  the  faot,  in  connection, 
that  flies  are  alike  the  principal  visitors  of  the  flower  and  the  fungus. 

The  Phalloidei^  which  to  the  author  present  the  most  striking  adap* 
tations  to  insect  visitations,  occupy  considerable  space  in  the  paper, 
short  tabnlated  descriptions — color,  odor,  habitat,  and  dimensions ^of 
59  species  being  contained.  The  summary  from  these  descriptive  tables 
shows  that  the  color  of  the  receptacle  during  the  deliquescence  of  the 
hymenium  in  more  than  half  of  the  species  is  some  tint  of  red,  and  in 
the  remain<ler,  white;  these  colors  occurring  in  91  per  cent,  of  the  69 
species.  Table  IV  gives  the  colors  of  more  than  a  thousand  species  of 
fungi,  other  than  PAaKoifZei,  and  reveals  the  fact  that  while  91.5  per 
cent,  of  the  latter  are  either  red  or  white,  only  20,1  per  cent,  of  other 
fungi  are  so  colored,  the  great  majority  being  brown,  slate,  or  black — 
colors  scarcely  represented  in  the  former  group.  The  bearing  of  these 
(lata  upon  the  author's  inference  that  the  brilliant  tints  of  the  P/m^ 
loidei  hare  been  developed  to  render  them  conspicuous  is  quite  pointed, 
and  when  taken  in  connection  with  his  last  table — which  is  a  compari- 
son of  4,197  species  of  flowers  with  59  Phalloidei  and  1,28.S  other  fungi 
—becomes  doubly  so.  Table  V  shows  that  while  only  73  per  cent,  of 
flowers  and  24.7  per  cent,  of  other  fungi  are  white,  red,  or  yellow — 
colors  found  by  experiment  to  be  the  most  conspicuous  in  wooded  locali- 
ties where  fleshy  fungi  grow — 96.6  per  cent,  of  the  Phalloidei  are  so 
colored. 

In  regard  to  the  odor,  determined  in  the  case  of  25  species,  76  per 
cent,  were  fetid.  When  this  proportion  is  compared  with  that  of  odor- 
ous to  inodorous  flowers — ^9.9  per  cent,  determined  from  4,189  species — 
and  taken  in  connection  with  the  numerous  facts  just  mentioned,  the 
author  is  warranted  in  concluding  that  "  in  the  Phalloidei  it  can  scarcely 
be  doubted  that  we  have  a  group  of  fungi  which  have  undergone  great 
mollifications  so  as  to  become  adapted  for  the  dispersion  of  their  spores 

by  the  agency  of  insects." — D.  G.  Fairchild. 

GiEARD,  Alfred.    Entomogenous  Fungi.    Bulletin  Scientifique  de  la 
France  et  de  la  Belgique.    January-April,  1889. 
This  number  contains  three  valuable  and  practical  articles  on  Ento- 
mogenous fungi.    The  first,  entitled  {Sorosporella  a^grotidisj  uov.  gen. 
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et  sp.)  "A  New  Parasite  of  the  Caterpillar  of  the  Sagar  Beet,'^  is  trans- 
lated by  A.  Girard  from  a  Gennau  article  by  N.  Sorokin,* 

The  "gray  worm"  (Caterpillar  of  Agrotis  segetnm)  is,  he  sa^^s,  very 
troublesome  in  the  southern  provinces  of  Russia,  and,  judging  from 
previous  experiences  with  the  wheat  aphis,  ho  thinks  it  possible  to 
fight  the  enemy  eff'ectually  by  means  of  entomogenous  fungi;  but  it  is 
of  the  greatest  importance  that  each  farmer  should  know  beforehand 
the  amount  of  fungous  powder  (powder  containing  the  spores  .of  the 
fungus  employed)  required  to  infect  a  given  area.  To  this  end  Pro 
fesso^Cienkowski  has  calculated  the  number  of  spores  contained  in  a 
square  millimeter  and  then  in  a  cubic  foot.  Professor  de  la  Ruo  has 
also  estimated  how  much  pure  spore  powder  it  requires  to  cover  a  given 
area  with  a  layer  of  spores  .008  of  a  millimeter  thick  (twice  the  thick- 
ness of  a  spore).  This  calculation  is  supplemented  by  Professor  Saike- 
witsch,  who  has  determined  that  the  interstices  of  a  given  amount  of 
earth  will  take  up  one  half  its  volume  in  pure  spores,  so  that  if  impure 
powder  is  used  twice  as  much  will  be  required  as  of  the  pure. 

The  author  placed  several  diseased  "gray  worms"  in  a  box,  where 
thej*  soon  died,  and  on  examining  them  he  decided  that  they  were 
infested  by  a  hitherto  undescribed  fungus  to  which  he  gave  the  name 
Sorosporella  agroiUHs.  It  is  with  thifi  fungus  that  he  hopes  to  be  able 
to  conquer  the  Agrotis, 

The  second  article  is  a  review  of  the  preceding  by  the  editor  and 
translator,  Alfred  Girard. 

He  has  com])ared  Sorokin's  description  with  Krassilstschik's  de- 
scription of  Tarichium  uvella,  also  a  parasite  of  Agrotis  segetum  found 
in  Southern  Russia,  and  considers  that  the  two  fungi  are  probably 
identical.  The  name,  he  says,  should  be  Sorosporella  tiveUa,  as  the  T. 
nvella  of  Krassilstschik  cau  not  be  considered  an  Entomophthoraj  but  is 
more  closely  related  to  the  genus  Massospora^  Pk. 

Northern  France  is,  he  says,  as  subject  to  attacks  from  the  '*  gray 
worm"  as  Southern  Russia, and  the  most  chimerical  remedies  have 
been  used  to  fight  the  scourge.  In  France  he  has  often  met  a  parasite 
of  the  **gray  worm,"  Entomophthora  megasperma^  Cohn.,  which  was  of 
great  aid  in  stopping  the  ravages  of  the  Agrotis  in  1867. 

Unfortunately,  however,  only  the  Tarichium  form — that  is  the  resting 
spores — is  to  be  found  either  in  France  or  Germany,  and  all  attempts  at 
infection  with  it  have  failed.  These  resting  spores  may, however,  de- 
velop and  produce  conidia  in  certain  culture  media.  The  best  one  for 
Entomophthora  cailiphorw  being  the  excrements  of  a  batrachian. 

From  an  incomplete  experiment  of  Krassilstschik  it  would  seem  that 
under  certain  conditions  E.  megasperma  develops  the  conidial  form  on  the 
caterpillars  of  Ar/rof t.v,  and  the  author  suggests  that  this  result  might 
be  regularly  obtained  by  keeping  the  "  gray  worms"  under  glass,  just 


*  Published  iu  the  Ctntralblatt  fur  BakterioJogie  und  Parasitenkundef  1888,  IV.  Bil. 
n.  21,  pp.  044-647. 
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as  the  partlieiio^enetic  generations  of  aphides  can  be  indefinitely  mnlti- 
plied  by  keeping  them  in  a  continual  summer  environment.  These  sug- 
gestions are  given  to  indicate  the  proper  line  of  experiments  to  be  fol- 
lowed out  iu  fixing  upon  somephiu  for  exterminating  the  ^'  gray  worm" 
iQ  countries  where  it  is  injurious ;  and  the  paper  closes  with  the  remark 
that  it  is  time  to  start  in  France  an  entomological  department  like  the 
oue  now  in  operation  in  the  United  States. 

The  third  article  is  another  review  by  A.  Girard,  this  time  of  a  Russian 
I)aper,  byKrassilstscbik,  bearing  the  Latin  title :  "  De  inseetorum  morbU 
qui  fungis  paraHitis  efficiuntur,^  Much  of  tbe  article  consists  of  a  critical 
aualysis  of  Krassilstschik's  work,  and  those  jiarts  will  be  omitted.  In 
this  review  I  shall  only  touch  upon  tbe  points  which  have  a  bearing 
ou  tbe  subject  in  question,  and  what  follows  will  mainly  consist  of  very 
free  translations  of  portions  of  Girard's  paper. 

On  the  practical  side  of  the  question  Krassilstschik  seems  to  have 
obtained  very  remarkable  results.  Artificial  cultures  of  the  conidial 
form  (Isaria)  of  certain  Pyrenomycetes  apjiear  to  have  been  made  as 
easily  as  those  of  yeast  or  Schizomyceies.  This  success  is  very  encour- 
aging, and  should  impel  us  to  take  up  new  experiments  on  the  Ento- 
mophthorecey  which,  up  to  the  present,  have  resisted  every  attempt  to 
cultivate  them  in  lifeless  media.  Thaxfer^s  researches  have  shown  that 
some  Entomophthorew  are  less  exclusive  in  their  choice  of  a  host  than 
was  formerly  supposed. 

If  Thaxter's  experiments  are  verified,  can  not  we  cultivate  E,  grylli 
on  the  caterpillars  of  Arctia,  which  are  so  common  and  easy  to  raise, 
and  use  the  spores  so  produced  to  infect  the  Acridew  and  arrest  their 
ravages! 

The  observation  of  an  jE/ntowop/t^Aorco?  parasite  on  Cecidomya  destructor^ 
Say,  is  of  very  great  interest.  Cecidomya  destructor  is  one  of  the  most  in- 
jurious insects,  and  it  would  be  very  important  to  be  able  to  eflfectually 
combat  it  Krassilstschik  has  met  this  fungus  both  in  the  Tarichium 
and  conidial  state.  Ue  has  also  discovered  an  Entomophthora  on  the 
caterpillar  of  the  nocturnal  Agrotis  segetuniy  which,  in  the  vicinity  of 
Odessa,  especially  attacks  the  rye.  This  is  a  very  interesting  fact,  he 
observes,  for  Oohu  has  found  a  Tarichium  on  the  same  caterpillar  with- 
out ever  having  met  any  conidia.  In  northern  France  I  have  met  only 
tbe  Tarichium  form  of  the  Entomophthora  of  the  Agrotis^  but  a  few 
mummified  caterpillars  which  I  placed  in  a  moist  chamber  at  a  somewhat 
elevated  temperature  became  covered  with  a  whitish  down  analogous 
to  tbe  conidial  stage  of  the  Entomophthorew  ;  unfortunately  the  obser- 
vation was  interrupted  and  I  was  unable  to  demonstrate  the  presence 
of  conidia. 

Tbe  discovery  of  Botrytis  Bassiana^  Bals.  on  two  new  hosts  (Musca  do- 
Me^/feaand  Athalia  berberidis  f)  made  by  Kowalevsky  in  theneighbor- 
liowl  of  Odessa  deserves  special  note.  We  know  that  Metschnikott'  has 
already  observed  the  white  muscardine  on  Anisoplia.    Krassilstschik 
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has  found  the  same  parasite  upou  Cleonus  punctiventriSj  Germ.  Tbe 
iusocts  that  are  so  formidable  to  beet  growers  of  southern  Rtissia  may 
then  be  effectually  combatted  bj  three  fungi;  the  green  muscardine 
{Imria  destructorj  Metsch.),  the  red  muscardine  {Sorosporella  uvellu, 
Krassil.),  and  the  white  muscardine  {Botrytis  Bassiana^  Bals.). 

Vendhalm  aud  Krassilstschik  have  also  discovered  a  new  species  of 
Isaria  upon  an  undetermined  I/irw*  (larva  and  nymph),  an  IsariaWx^i 
can  undoubtedly  be  utilized  in  ridding  ourselves  of  the  different  Carcu- 
lios  that  attack  the  Carduacece. 

But  the  fungus  which  Krassilstschik  has  most  thoroughly  studied  is 
one  which  he  has  met  on  the  eggs  of  the  migratory  locust  (Pachytylus 
migratorius).  This  is  a  conidial  form  which  Krassilstschik  believes  be- 
longs to  the  Isaria  of  Cordyceps  ophioglossaides^  Ehr.  &  Tul. ;  this  is  also, 
it  seems,  the  opinion  of  Professors  Cienkowsky  and  Beinhardt,  who 
have  seen  his  preparations  of  the  fungus. 

It' the  Isaria  on  locust  eggs  is  really  Isaria  ophioglossoides  we  ^ud 
ourselves  in  the  presence  of  a  very  curious  fact. 

Tlie  locust  eggs  evidently  do  not  supply  the  fungus  with  suflBcient 
nutriment  for  the  development  of  the  highest  order  of  reproductive  or- 
gans— the  asci.  But  how  does  it  happen  that  in  certain  localities  Cor- 
dyceps ophioglossoides  abandons  the  eggs  of  the  Acridece  to  develop  fur- 
ther on  Elaphomyoesf 

The  Elaphotnyces  are  subject  to  invasions  of  numerous  parasites  and 
in  particular  of  the  dipterous  larvae  of  the  genus  Helomyza.  Now  tbe 
Diptera  of  this  group  are  in  turn  often  infested  by  entomogenous  Sph(eri- 
ac€a\  It  seems  to  me  very  probable  that  the  Cordyceps  parasitic  ou 
Elapliomyces  lived  at  first  in  the  Isaria  stage  upon  the  larvae  of  the  Dip- 
tera which  infested  them,  and  from  there  extended  their  mycelium  to 
Elapliomyces  itself,  where,  thanks  to  more  abundant  nutriment,  they 
could  produce  their  asci.  It  is  even  possible  that  this  might  have  oc- 
curred during  the  phylogenetic  evolution,  and  that  at  present  Torru- 
hiaopliwglossoides  and  capitata  attack  Elaphomyces  directly. 

The  article  concludes  with  the  following  direct  translation  (into 
French)  from  Krass^lstschik's  paper. 

Although  De  Bary  is  lately  inclined  to  accept  Tulasne's  view  that 
Isaria  is  only  the  conidial  form  of  Cordyceps^  and  considers  it  very  prob- 
able that  Isaria  farinosa  belongs  to  the  cycle  of  development  of  Cordy- 
ceps militarise  it  is  necessary  to  observe  that  the  genus  Isaria  compre- 
hends an  eno-raons  number  of  forms ;  and  since  the  union  of  thisgeuus 
with  thiit  of  Cordyceps  is  probable  only  for  one  species,  it  is  useful  for 
the  time  to  retain  the  genus  Isaria  and  to  designate  each  form  by  a 
special  name. 

As  to  Botrytis  Bassiana^  DeBary  as  well  as  Brefeld  formerly  consid- 
ered it  as  the  conidial  form  of  a  Pyrenoraycete  {Melanospora paralitica)] 
he  appears,  however,  to  have  given  up  the  idea  after  numerous  cultures 
and  experiments. 
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The  genus  Stilbum  has  but  a  few  victims  and  one  representative 
among  mascardine  fungi.  This  one  is  Stilbum  Buqueti.  Although  this 
fangus  is  uot  perfectly  well  known,  and  for  that  reason  we  can  scarcely 
expect  to  know  whether  it  passes  all  its  stages  on  insects,  still,  accord- 
ing to  Buqaet,  the  fungus  develops  only  on  dead  insects ;  and,  judging 
from  Etobin's  descriptions  and  excellent  drawings,  we  must  accept  his 
view  that  Stilbum  develops  while  the  insect  is  living,  completing  its 
development  after  the  death  of  the  same ;  in  a  word,  it  behavea  like  a 
true  muscardiue. 

In  regard  to  Tarichiuni  I  have  already  said  that  this  genus  ought  to 
follow  EHtomaphthora.  The  difficulty  of  making  artificial  cultures  of 
Tarichium  and  the  impossibility  of  the  artificial  infection  of  insects 
with  the  sitores  of  this  fungus  render  the  study  of  this  group  of  organ- 
isms extremely  interesting. 

In  the  fungi  noted  on  our  list  as  accidentally  developing  on  insects 
and  possessing  an  entomogenous  function,  is  one  representative  of  the 
genus  Clado9porinm.  Although  the  minority  of  the  s|)ecies  of  this 
genus  are  known  as  parasitic  on  plants,  and  OUxAosporium  does  not  ex- 
hibit iiarasitic  qualities  in  the  animal  kingdom,  it  is  neces.^ary  to  call 
attention  to  the  one  case  of  this  kind  supported  by  a  mycologist  as  ex- 
perienced and  learneil  as  Professor  Salcnsky,  of  Kazan.  It  may  seem 
a  little  strange  at  first  thought  that  a  parasite  as  useful  as  Cladosporium 
parasitiunij  Sorok.,  which  lives  upon  PolyphyUa  fullo,  can  be  in  a  given 
case  understood  as  only  an  accidentally  saprophytic  fungus. 

It  is  useless  to  speak  of  Penicilliu/n  as  entomogenous.  Penicillium 
glaucunij  which,  in  the  opinion  of  Lohde,  may  be  parasitic  on  a  butterfly, 
Bryophila  raptricula,  can  in  no  sense  be  reckoned  among  the  entomoge- 
uous  fungi;  and  if  Penicillium  glauoum  does  develop  on  dead  chrysalides 
that  are  really  attacked  with  muscardine  it  is  simply  as  an  after  effect 
and  a  saprophyte.  There  is  no  doubt  that  the  chrysalides  of  which 
Lohde  speaks  were  already  affected  by  another  parasitic  fungus  before 
Penicillium  glaucum  developed. 

The  yeast  fungi  have  nothing  in  common  with  the  muscardines,  and 
if  formerly  it  was  possible  to  believe,  as  Bail  did,  that  the  house-fly  was 
killed  by  a  yeast  fungus,  we  know  now,  after  the  excellent  researches  of 
Brefeld,  that  the  supposed  yeast  is  only  an  Entomophthora  in  a  certain 
stage  of  development.        *        •        • 

It  is  still  necessary  to  mention  the  genus  Metarhizium  of  which  there 
are  also  certain  representatives  on  our  list.  This  new  genus  was  estab- 
lished by  Prof.  N.  Sorokin  for  the  green  muscardine,  discovered  by 
Metschuikoff  upon  the  larvse  of  Anisoplia  auatriaoa^  and  called  by  him 
Entomophthora  anisoplicB.  As  the  characteristics  of  this  fungus  do  uot 
perfectly  agree  with  those  of  Entomophthora^  Professor  Sorokin  proposed 
to  call  it  Metarhizium.  But  as  Metschnikoff  has  since  given  the  green 
mascardine  the  name  of  Isaria  destructovj  and  as  my  long  observations 
upon  this  fungus  and  a  large  number  of  pure  cultures  have  proved  to 
8139— No.  3 6 
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me  that  tbe  fungus  of  the  green  muscardine  approaches  iti  every  i^ 
spect  the  genus  Imria,  the  name  Metdrhizium  became  useless,  the  more 
80  because  tbe  other  representatives  of  this  geuns  were  imperfectly 
established.  The  fungus  of  the  green  muscardine  has,  besides,  the 
typical  aspect  of  an  arborescent  Isaria  upon  the  larvae  of  Cleonus  punc 
tirentris  when  placed  in  moist  sand.  In  artificial  cultures  Isavia  de- 
stntctor  is  known  besides  under  the  form  Coremium. 
.  The  ingenious  names  which  Lebert  has  given  to  different  forms  of 
eutomogenons  fungi,  such  as  VerticiUiumj  Polistophthora^  Acanthontyet^. 
etc.,  by  no  means  represent  new  forms  but  are  only  synonyms  for 
Cordyceps  and  Isaria. 

It  remains  to  be  seen  in  how  many  cases  muscardine  parasites  of  insects 
can  develop  under  artificial  conditions.  It  is  said  that  experiments  were 
made  upon  twenty-four  different  species  of  insects  and  always  gave  favor- 
able results.  Besides  these,  there  were  four  other  cases  of  contagion, 
which,  although  observed  under  artificial  conditions  (not in  open  air),  did 
not  arise  from  spores  sown  intentionally. 

In  these  latter  cases  the  parasite  developed  upon  insects  inclosed  iu 
bottles  or  boxes.  It  i^  interesting  to  note  that  in  almost  every  case 
artificial  infections  are  due  to  fungi  of  the  genera  Isaria  and  Botrytis; 
that  is  to  say,  to  fungi  whose  artificial  cultures  succeed  marvelously. 

On  the  contrary,  infections  with  the  genera  Cordyceps  and  Entomoph 
thbra  are  more  restricted  in  number.  Up  to  the  present  time  artificial 
cultures  of  these  genera  have  not  succeeded  at  all.  For  the  genus 
Cordyceps  we  have  but  one  experiment  by  De  Bary  and  for  Entomoph- 
thora  three  experiments  by  Brefeld.  No  experiments  have  been  at- 
tempted witlT  Stilbuniy  but  judging  from  the  structure  of  the  faugas, 
so  like  that  of  Isaria,  it  a])pears  probable  that  artificial  cultures  and 
infections  will  succeed  as  well  with  it  as  with  Isaria.  With  Tarichium 
all  attempts  of  contagion  have  failed  completely,  and  consequently  arti- 
ficial culture  is  shown  to  be  impossible. 

If  later  researches  confirm  the  cycle  of  development  of  Tarichium 
uvella,  and  if  the  comi)lete  development  of  other  representatives  of  this 
genus  can  be  obtained  in  artificial  cultures,  it  will  then  be  possible  to 
attempt  infection  with  spores  artificinlly  produced.  As  has  been  in- 
dicated, the  ordinary  spores  of  Tarichium  will  never  produce  contagion 
when  placed  in  contact  with  the  bodies  of  insects. — Effie  A.  South- 
worth. 

Habtio,  Dr.  KoBEBT.    Lehrbuch  der  Baumkrankheiten.    Zweite  verbes- 
serte  und  vermehrte  Auflage.    Mit  137  Text- Abbildungen  nnd  eiuer 
Tafel  in  Parbendruck.    Berlin.    Verlag  von  Julius  Springer,  1889. 
8vo,  cloth,  pp.  291. 
The  second  edition  of  Dr.  Hartig's  Lehrbuch  embodies  much  interest- 
ing information  in  a  convenient  form  and  can  not  fail  to  meet  with  the 
same  favorable  reception  as  the  first  edition  published  in  1882. 
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Only  one  lithographic  table  has  been  introduced  and  an  effort  haa 
been  made  to  simplify  the  text  as  much  as  possible.  What  is  here 
omitted  the  specialist  will  find  in  original  papers,  which  in  any  event  he 
would  desire  to  consult,  and  the  general  reader  will  welcome  the  clear 
shie  and  freedom  from  technical  description.  TLe  individuality  of  th^ 
author  is  visibl^^  everywhere.  He  has  copied  no  one,  not  even  in  the 
matter  of  wood-cuts  and  the  result  is  an  exceedingly  interesting  aud 
useful  book. 

The  introduction  discusses  briefly : 

(I)  The  development  of  the  doctrine  of  plant  diseases  (commencing 
with  Schreger,  1795) ;  (2)  Causes  of  disease;  (3)  Methods  of  investiga- 
tion. 

The  body  of  the  work  is  divided  into  four  sections:  (1)  Injuries  by 
]>lauts;  (2)  wounds,  t.  6.,  mechanical  injuries;  (3)  sickenings  through 
influence  of  the  soil;  (4)  si«kenings  through  atmospheric  influences. 
The  first  section  contains  175  pages,  the  greater  part  of  which  is  de- 
voted to  parasitic  fungi.  The  treatment  of  this  subject  is  somewhat 
broader  than  the  title  of  the  book  would  indicate,  brief  mention  being 
made  of  diseases  attacking  grains,  vegetables,  aud  other* herbaceous 
plants. 

The  author  is  most  at  home  upon  the  wood-infesting  and  treedestroy- 
iug  species,  to  which  he  has  devoted  many  years  of  profound  and  pains- 
taking inquiry.  The  following  Hymenomycetes  are  described  as  destruc- 
tive to  living  wood  :  Trametes  radiaiperda,  T.  pint ;  Polyporus  fulvusj 
P.  borealis^  P.  vapor arius^  P.  mollis^  P.  snlphurena,  P.  igniarms^  P. 
(hyadeus;  Hydhum  diversidens  ;  Telephora  Perdix ;  Stereum  hirsutunij 
md  Agaricus  melleus.  Mention  is  also  made  of  Polyporus  fomentarius, 
P.  betuiinusj  P.  Icevigatus^  and  P.  Schtceinitziiy  and  the  author  believes 
that  numerous  other  Po/yport  not  yet  critically  investigated  live  as  par- 
asites in  the  wood  of  trees.  Dcedalea  quercina  aud  FistuUna  hepatica 
are  also  probably  parasitic,  at  least  the  former. 

The  destruction  of  timber  receives  considerable  attention.  There  is 
a  "dry  rot"  due  to  various  fungi,  the  spores  of  which  often  find  their 
way  into  cracks  on  the  surface  of  logs  while  lying  in  the  forest.  These 
spores  germinate  the  following  summer  while  the  logs  are  at  the  mill,  if 
the  heat  and  moisture  are  sufficient.  The  first  symptom  is  a  red  strip- 
lug  of  the  timber.  The  loss  from  this  cause  in  the  Bavarian  forest  is 
stated  to  be  33  per  cent,  of  the  entire  product.  The  most  vexatious 
timber-destroyer  appears,  however,  to  be  the  house  fungus  Merulius 
liicryinans.  This  attacks  and  destroys  low  lying  or  damp  portions  of 
buildings,  aud  is  peculiarly  a  plant  associated  with  men,  although  it 
sometimes  occurs  in  the  forest.  The  extremely  minute  spores,  about 
four  million  of  which  could  be  packed  in  the  space  of  a  cubic  millime- 
ter, germinate  only  in  presence  of  some  alkali,  and  this  is  thought  to  be 
the  explanation  of  the  fact  that  the  fungus  is  most  likely  to  appear  in 

parts  of  buildings  wet  by  urine,  ashes,  etc.    When  fresh,  this  fungus 
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has  a  very  agreeable  smell  and  a  fine  taste,  afterward  somewhat  astrin- 
gent. The  mycelium  excretes  large  quantities  of  water  and  keeps 
dwelling  rooms  excessively  damp.  In  decay,  the  sporophores  produce 
a  very  characteristic  disagreeable  odor,  which  is  undoubtedly  prejudi- 
cial to  health.  Infection  may  take  place  either  through  mycelium  or 
spores.  The  latter  are  often  carried  from  place  to  place  on  clothiug, 
tool;!^,  etc.,  which  have  been  used  by  workmen,  especially  carpenters, 
in  repairing  decayed  buildings. 

The  book  seems  to  have  been  very  carefully  prepared,  but  some  omis- 
sions are  noteworthy,  and  occasionally  one  meets  a  questionable  ^tate• 
inent. 

Under  Oymnosporangium  four  species  are  mentioned — 0*eonieum  ( juni- 
perinum)j  olavarictforme^  Sabinw  (Jusoum)^  aud  tremelloides.  The  autbor 
thinks  a  further  investigation  of  the  forms  thus  far  known  and  de- 
scribed is  desirable,  as  the  results  of  some  experiments  instituted  by 
him  do  not  agree  with  those  commonly  accepted.  No  meYition  is  made 
of  the  labors  of  Dr.  Farlow  or  of  Dr.  Thaxter. 

Under  bacteria  Dr.  Hartig  urges  the  commonly  accepted  view  that  tbe 
acid  reaction  of  most  plants  is  unfavorable  to  their  growth  and  develop- 
ment, aud  evidently  thinks  they  play  a  very  unimportant  rdle  in  the  pro- 
duction of  plant  diseases.  They  have  been  found  as  parasites,  he  says, 
only  in  thin-walled,  soft  parenchymatous  tissue,  such  as  bulbs  aiul 
tubers,  and  here  are  often  pre^^eded  by  fungi.  Even  in  Waackers 
hyacinth  disease  (tbe  yellow,  slimy  bacteriosis)  <^  the  bacteria  do  not  at- 
tack entirely  sound,  well-ripeued  bulbs  under  normal  conditions,"  but 
only  those  that  have  been  wounded  or  previously  attacked  by  fungi, 
especially  by  a  hyphoroycetous  fungus,  which  is  almost  always  asso- 
cinted  with  this  bacteriosis.  In  damp  places  the  bacteria  enter  the 
wounds  and  cause  tbe  rot.  The  following  paragraph  on  pear  bligbt 
will  hardly  pass  muster,  aud  was  certainly  not  to  be  expected  in  a  baud- 
book  published  in  1889.  All  tbe  recent  American  publications  on  this 
subject,  especially  the  papers  by  Dr.  Arthur,  appear  to  have  escaped 
tbe  author's  attention. 

Recently  a  disease  of  pear  and  apple  trees,  called  blight,  bas  been  described  by 
J.  Unrrill  in  Urbaua,  111.,  tbe  cause  of  wbicb  tbi8  iuvetttigator  ascribes  to  the  inva- 
8iou  of  a  bactcrinni.  Tbe  (H.'^easu  appears  to  bear  a  resemblance  to  thetrc^  canker 
(Baumkreha)  cansed  by  Xectria  ditinsimaf  and  since  in  this  fungus  small  bacteria-like 
gonidiu  are  produced  in  great  numbers  in  the  bark,  it  becomes  necessary  to  inquire 
iirst  of  all  wbetber  this  disease  has  not  been  wrongly  ascribed  to  a  schizomycete. 

Mention  is  made  of  fifteen  species  of  Exoascus^  nU  of  which  produce 
characteristic  hypertrophies.  Seven  of  these  species  also  cause  hex^ 
enheaen  or  witch  brooms,  aud  these  peculiar  growths  are  also  induced 
by  various  Uredinew,  notably  by  the  iemVmm  {Peridermiiim  pint)  of 
Coleosporium  senecionis^  and  by  ^l^cidium  (Peridennium)  elatinuin. 

The  black-knot  of  the  plum  and  cherry,  Plowrightia  morboaa^  is  said 
to  occur  only  iu  North  America,  but  the  author  thinks  it  may  be  in- 
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trodaoed  into  Earope  at  any  time.  This  is  qaite  likely  and  the  wonder 
is  that  it  shonld  not  have  oooarred  before,  owing  to  the  foct  that  it  is 
foand  on  all  onr  species  of  Prunus  and  is  very  destrnctive  in  many 
parts  of  the  eastern  United  States. 

The  volume  ends  with  a  brief  index,  preceded  by  a  convenient 
synopsis  of  diseases  (215  in  number).  This  is  arranged  alphabetically 
according  to  hosts,  and  under  each  host  according  to  organs,  so  that 
the  reader  who  knows  the  name  of  the  host  and  of  the  part  attacked 
can  qaickly  refer  to  the  description  of  the  disease  in  the  body  of  the 
text— Ebwin  F.  Smith. 

Kellebman  &  SwiNOLB.  Branch  Knot  of  the  Haelcberry.  Report  of 
Botanical  Department,  in  First  Annnal  Report  of  the  Kansas  Ex- 
periment Station,  1888. 

This  article  is  especially  interesting  to  lovers  of  fungi  ftom  the  fact 
tbat  it  relates  to  the  peculiar  double  efifect  of  plant  parasite  and  insect 
irritation  upon  the  same  portion  of  host  tissue.  The  infecting  fungus 
Hpluxrotheca  phytoptaphilaj  Kell.  &  Sw.,  appears  to  be  a  new  and  quite 
distinct  species,  choosing  as  its  home  the  peculiar  formations  caused  by 
a  Phytopttu  or  gall- mite,  which  remains  as  yet  undescribed.  Many  small 
branches  of  the  ha«kberry  {Celtis  occidentalism  L.)  have  upon  them  knots 
aud  dusters  of  small  abnormal  twigs, which  were  supposed  to  be  wholly 
due  to  the  attacks  of  insects  until  the  authors  of  this  paper  in  March, 
1SS8,  discovered  the  mycelium  and  fruiting  bodies  of  this  new  powdery 
mildew  growing  upon  the  buds  p.ud  stems  of  the  diseased  portions.  C^) 
to  tbis  time  only  two  species  of  the  Erysiphew  had  been  found  growing 
apoQ  the  Celtis,  t>oth  of  which  belong  to  the  genus  Uncinulaj  and  only 
one  as  an  inhabitant  of  Phy toptus  galls — a  Microsphcera,  A  portion  of 
the  article  is  taken  up  with  a  description  of  the  curious  distortions 
caused  by  the  gall-mite  and  mildew  combined,  two  photo-lithographs 
of  different  styles  or  types  being  added.  Following  this*  is  a  short  ac- 
count of  the  general  characters  of  the  Erysiphece  and  a  very  full  and  care- 
fully prepared  description  of  the  species  in  question.  The  presence  of 
Ckinnoholus  Cesatii,  DBy.,  the  common  parasite  of  the  powdery  mildews, 
is  noted,  and  shares  with  the  gail-mite  a  short  description.  As  remedies 
for  this  complex  disease,  which  disfigures  and  enfeebles  the  hackberry 
trees — used  quite  frequently  for  ornamentation  in  the  West — the  authors 
suggest  the  use  of  sulphur  and  its  compounds  along  with  that  most 
efifective  of  preventive  measures,  a  removal  and  destruction  of  the  dis- 
eased portions  during  the  winter  season. 

Whether  or  not  the  fungus  and  gall-mite  are  independent  of  each 
other  the  paper  does  not  attempt  to  decide,  but  leaves  the  matter  for 
farther  experimentation,  throwing  out  the  suggestion  that  it  may  l)e 
IKJSsible  for  the  mite  to  form  galls  without  the  fungus,  but  not  for  the 
fungus  to  live  separated  from  the  gall. — D.  G.  Faibchild. 
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SCBIBNEB,  F.  L.  Diseases  of  the  Irish  Potato.  Balletin  of  the  Agricult- 
ural Experimeut  Station  of  the  University  of  Tennessee,  April, 
1889. 

In  this  paper  the  author  discusses  the  potato  rot,  caused  by  tbe 
fungus  Phytophthora  infestans^  and  a  new  disease,  due  to  a  nematode 
or  thread-worm.  After  giving  a  detailed  account  of  the  habits  of  tbe 
former,  the  paper  concludes  with  a  chapter  on  treatment,  which  is 
brietiy  summed  up  as  follows :       • 

Select  for  planting  a  light,  sandy  loam,  or  a  soil  which  is  well  drained ; 
plant  only  perfectly  sound  or  disinfected  seed;  spray  the  tops  with  the 
Bordeaux  mixture*  or  some  preparation  containing  sulphate  of  copper; 
store  in  a  cool  dry  place,  and  keep  dry. 

The  new.  disease  was  discovered  among  the  potatoes  obtained  from 
the  University  farm,  and  is  described  -as  causing  the  tuber  to  wither, 
then  dry  up,  and  become  hard.  The  skin  is  only  partially  discolored, 
but  the  surface  is  covered  with  small  pimples,  each  surrounded  by  a 
depression.  Sections  through  a  diseased  tuber  revealed  the  fact  that 
the  flesh  was  apparently  sound,  but  slightly  wilted.  The  only  dis- 
coloration  of  the  flesh  was  immediately  under  the  pimples;  here  the 
tissues  were  brown.  Under  the  microscope  it  was  seen  that  the  brown 
areas  were  filled  with  numerous  little  worms  of  various  sizes  and  in  all 
stages  of  development. 

"These  little  worms,'^  says  the  author,  "  were  at  once  recognized  as 
nematodes  or  thread-worms,  and  were  evidently  the  cause  of  the  dis- 
ease." 

" How  did  these  worms  get  into  the  potatoes?  Probably  from  the 
soil  in  which  they  were  grown,  for  it  is  known  that  many  of  the  para- 
sitic nematodes  spend  a  certain  period  of  their  existence  under  ground. 
It  is  very  likely  that  they  were  first  introduced  into  the  University  farm 
through  planting  infected  seed.  The  potatoes  planted  were  being  saved 
for  seed,  and  were  these  to  be  planted  they  would  certainly  carry  the 
worms  to  the  new  crop  and  thus  perpetuate  the  disease." 

Owing  to  the  limited  knowledge  of  the  life  history  of  the  nematode, 
the  author  says  it  is  impossible  to  indicate  any  definite  coarse  of  treat- 
ment. -B.  T.  Galloway. 

Shipley,  A.  E.,  Cambridge,  England.  On  Maorosporium  parasiticum. 
Annals  of  Botany,  May,  1888. 

This  is  a  note  probably  called  forth  by  Kingo  Miyabe's  paper  which 
was  reviewed  in  the  last  number  of  The  Journal. 

In  1887  the  author  was  sent  to  the  Bermuda  Islands  to  study  an  on- 
vm  disease  prevalent  among  the  onion  plantations  of  the  colony  and 
supposed  to  bo  due  to  insect  attacks.  He  found  a  fungous  disease  hav- 
ing two  stages,  the  first  caused  by  Peronospora  Schleideniana,  the  second 
by  Macrosporium parasiticum. ^ 

•  See  Mr.  Weed's  paper  on  page  158. 
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The  myceliam  of  the  Macrosparium  ramifies  throagh  and  not  between 
the  cells  of  the  host,  and  the  fertile  hjphas  bore  their  way  to  the  sur- 
face through  the  outer  cell  wall  of  the  epidermis,,  their  apices  appar- 
eDtly  exerting  9ome  solvent  action  on  cellulose.  De  has  not  observed 
them  projecting  from  the  stomata  as  Mr.  Miyabe  did. 

Mr.  Shipley  fnrther  fakes  issue  with  Mr.  Miyabe  in  regard  to  the  para- 
sitism of  the  fungus.  He  has  never  seen  a  plant  suffering  from  Macro- 
\porium  that  had  not  previously  been  attacked  by  Peronospora.  In 
3ther  respects,  except  the  development  of  the  perithecia,  which  he  did 
uor  observe,  his  observations  confirm  those  of  Mr.  Miya\>e. — Effie  A. 

SOUTHWOBTH. 

Underwood  &  Cook.  Oeneric  Synopses  of  the  Basidiomycetes  and 
MyxomyceUs. 
This  is  the  title  of  a  work  designed  ''as  an  aid  to  instructors  as  well 
as  a  guide  to  students  wishing  to  pursue  the  study  of  fungi  alone."  Ac- 
companying this  work  are  one  hundred  neatly  labeled  specimens  of 
fangi  illostratlDg  the  more  important  groups.  These,  together  with  the 
synopses,  which  consist  of  twenty-one  pages  bound  in  a  neat  octavo 
volome,  sell  for  $6.00.— B.  T.  Oalloway. 


DESCBIFTIGH  OF  PLATES. 

Plate  XI  {After  van  Tavel). 

Fig.  6.  Ascoaporeft.     X  300. 

7..  External  appearance  of  tbe  stroma  with  peritbecia  and  pycnidia.    Slightly 
magnified.  . 

8.  Germinating  aeoospore,  three  days  after  being  sown  in  water,     x  600. 

9.  Hypba,  with  gonidiophores  of  Acro$talagmua  in  moist  air.     x  300. 

10.  Yonng  pyonidinm.      The    outer  layer  has  become  differentiated  and  the 

formation  of  the  cavity  has  begun,     x  80. 

11.  Vertical  section  throngh  a  pycnidium  produced  on  a  leaf,     x  214. 

12.  Early  stage  of  a  pycnidium,  from  a  cross-section  throngh  an  infected  leaf. 

X700. 

Plate  XII. 

TlG.  t.  Mncranoporua  Everhartiif  natural  size. 

2.  A  piece  of  the  same  showing  length  of  pores  in  vertical  section. 

3.  Longitu<linal  section  of  pores,  with  central  portion  cut  out. 

4.  Spines  enlarged. 

5.  CroflB-seotion  of  pores. 
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EESATA. 

Vol.  IV,  p.  &5»  change  **  Pesisa  solema/armU,  £.  A  E."  to  Peeiza  Cazenovice,  £.  & 
£.,  as  there  is  already  a  P.  Bolemi{form%$f  B.  &  C. ;  p.  11^,  line  4  from  bottom,  for 
*<  1168'' read  1158. 

Vol.  V,  p.  09,  line  4ftom  bottom,  for  ''Mosie''  read  Music,  and  for  **ChriBto"  re^ 
Cristo ;  p.  78,  line  4  from  bottom,  for  '^Cytobporina''  read C ytisporixa  ;  p.  IH,  line 
2  from  bottom,  for  '*  C ytisporium ''  read  Cryptosporium  ;  p.  79,  line  11  from  top, 
for  "Ranii"  read  Rauii;  p.  79,  line  13  from  top,  for  ''in  Lett"  read  in  Litt;  p.  79. 
line  17  from  top,  for  *'Amohpum  "  read  Amorpha;  p.  80,  in  the  statement  *'I  have 
in  the  herbarium  collected  the  previous  year  by  F.  W.  Anderson,  the  following,'*  insert 
two  before  *'  following ;"  p.  84,  lino  8  from  bottom,  for  **  already  "  read  almoet. 

Dr.  Fairmau  wishes  the  original  Latin  descriptions  of  the  two  following  fungi, 
described  on  page  7^,  published : 

DiDYMiUM  Fairmani,  Saco.  8p,  nor.  Dignostitns  peridiis  sparsis,  aessilibas, 
floccis  hyalinis  laxe  recticulatis,  spores  levibus  (8-10;i.  d.) ;  Crystallis  eximie  stellatift 
eu ;  Columella  sub  globosa  fuscella. 

CoNiosPORiUM  Fairmani,  Saoc.  8p.  nov,  Ab  affln.  C.  Jjnotpariade  differt  coDi> 
diis  moltis  minoribos  (5-7/i.  d.)  globosis,  levibus,  fnligineis,  1  nucleatis. 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 

SECTION  OF  VEGETABLE  PATHOLOGY. 
QCABTERLY  BULLETIN.  DECEMBKK,  1889. 


^Vol.  5.  Xo.  IV. 

THE 

JOURNAL  OF  MYCOLOGY: 

DEVOTED  TO  THE  STUDY  OF  FUNGI, 
ESPECIALLY  LN  THEIR  RELATION  TO  PLANT  DLSEASES. 

BT 


B.  T.  GALLOWi^Y, 

CHIEF  OF  THK  SECTION. 


PUBUSHED  BT  AUTHORITT  OF  THE  SE(mETAR7  OF  AORIGULTURE. 


WASHINGTON: 

GOVERNMENT  PRINTING  OFFICE. 
1889. 


CONTENTS. 


Page. 
CONTRIBUTIOXS  TO  THE   IIlSTORY  OF    THK   DkVKU)PMENT   OF  THE  PyKKNoMY- 

CKTE.S  (Platk  XIII),  1».v  Franz  Villi  Tavel 181 

MYt  OLiXJiCAi.  NoTKs  ( Plate  XIV),  ]»y  (Jeorgo  Masst^e 184 

A  Prelimixary  List  of  the  Erysiphe.e  of  Montana,  by  F.  W.  Anderson..  188 

Status  of  Sokuh  vm  Bligut,  by  Kellprman  &  Swingle.     Note  by  T.  J.  Burrill.  195 

Root  Fuxgus  ok  Xkw  Zealand,  by  R.  Allan  Wight :  199 

SOMB    NOTKS    ITPON    KCONOMIC   PeKOXOSPORE.E   FOK  1889  IN  NeW  JERSEY,  by 

Dr.  B.  D.  HalstcHl 201 

PREVALKNCK  OF  Ekgot  IN  1889,  by  Dr.  Erwin  F.  Smith 20:J 

Ax    EXPERIMKXT    IN    THE  TREATMENT  OF  BLACK-ROT  OF  TRE   GrAPE,  by  B.  T. 

Galloway - 204 

ERYSiPfiK.K    rpoN  Phytoptus  Distortions,  by  F.  W.  Anderson  and  F.  D. 

Kf\Hf-y 209 

Trbatmkxt  ok  Apple-Scab,  by  B.  T.  Galloway  and  E.  A.  South  worth 210 

NoTKS.  by  B.  T.  Galloway. 214 

Po^JTclery  Mildew  of  the  Bean. — Rust  of  Flax.— Necessity  for  a  rede- 
BcriptioD  of  the  type  species  in  Kew  Herbarium.— New  localities  for 
Peronospora  Cnbensis,  B.  &  C. 

Reviews  of  Recent  Literature 216 

Trskitenient  du  Mildion  (Georges  Beucker).  Ueber  Rostpilz,  deren Tel- 
eutosporen  kurz  nach  ihrer  Reife  keimen  (Dr*  Paul  Dietel).  Pre- 
liniinary  "Report  on  Smut  in  Oat-s  (Kellermau  &  Swingle).  Study  of 
Montana  Fungi  (F.  D.  Kelsey).  Trait«nient  dn  Black-rot  (A.  de 
L'Bksluse).  Boleti  of  the  Unit-ed  States  (Charles  H.  Peck),  A  New 
Americfiu  Ph\  tophthora  (Roland Thaxter).  Die  Pilze  des  Aprikoaeu- 
bannies  (Felix  von  Th(imen).  Une  Mission  Viticole  en  Ara6rique 
(P.  Viala).  Contributions  a  la  Pathologic  V^g^tale  (J.  H.  Wakker). 
Traitenient  de  la  Maladie  des  Pommes  de  Terre,  des  Tomates  et  des 
Melons  par  leH  Sels  de  Cnivre  (Ed.  Zacharewicz). 

EXPLAXATIOX  OF  PlATES 228 

Lxdex '^^ 

III 


COHTSIBirnOHS  TO  THE  HISTOET  OF  THE  DEYELOPXEHT  OF 

THE  PTBEHOMTCETES. 

(Plate  XIII.) 

By  Franz  von  Tavbl. 

{Continued  from  page  123.) 

IV.— CUCURBITABIA  PLATANI,  n.  S. 

Among  the  nnmeroos  fangi  which  catneunderoilr  observation  dnring 
this  investigation,  we  gave  special  attention  to  a  Oucurbitaria.  It  was 
foand  only  on  the  fallen  Platanm  branches  and  then  sparingly,  so  that 
oar  investigations  were  necessarily  limited  to  the  formation  of  the 
pycnidia.  For  the  same  reason  it  was  impossible  to  identify  the  fun- 
gas.  It  is  here  designated  as  Oucurbitaria  platani  n.  s.,  because  from  a 
parely  practical  stand-point  the  object  of  an  investigation  must  have  a 
name,  and  because  neither  Saccardo  nor  Winter  mention  a  Cucurbitaria 
growing  upon  Platanus. 

The  stroma  of  the  fungus  is  circular  and  about  2  mm.  in  diameter. 
It  Ues  under  the  bark,  which  becomes  broken  through  by  the  perithecia 
and  pycnidia.  Oenerally  several  stromata  stand  close  together. 
Twenty  fruiting  bodies,  partly  pycnidia  and  partly  perithecia,  stand 
in  very  irregular  order  upon  a  stroma.  They  are  often  very  close 
to  each  other  and  frequently  grow  together.  The  pycnidia  have  very 
irregalar  cavities  and  thick,  intensely  black  walls.  The  basidia  are 
filiform,  the  pycnidia  spores  extraordinarily  small,  cylindrical,  and 
colorless.  The  perithecia  are  flask-shaped  but  of  very  irregular  form 
and  without  a  distinct  neck  or  papilla.  Their  walls  are  also  black 
and  scarcely  project  beyond  the  bark.  The  asci  are  Sspored,  cy- 
lindricaly  obtuse  above  and   suddenly  tapering  into  a  short  pedicel 

below.  ^ 

The  spores  are  light  brown  at  maturity,  elliptical,  a  little  smaller  at 
the  ends,  and  strongly  constricted  in  the  middle.  They  usually  have 
six  transverse  septa,  often  more  or  less ;  the  number  of  the  longitudi- 
nal septa  is  very  variable.    They  are  18-25 /i.  long  by  9-11  /x.  broad 

(Fig.  13.) 

The  ascospores  germinate  rapidly  even  when  they  have  been  kept 

dry  for  a  loug  time,  but  they  behave  very  dififerently  in  water  and  in 

nutritive  solutions.    When  sown  in  distilled  water,  sometimes  all,  and 

sometimes  only  single  cells  of  the  spore  send  out  germ  tubes  which 
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grow  rapidly  for  a  long  time.  Oq  accoaat  of  the  passage  of  the  con- 
teats  of  the  spore  into  the  germ  tube  the  former  becomes  much  more 
trauspareut;  its  cells  also  swell  ap^but  it  shows  no  farther  chauges. 
The  germ  tube  soon  becomes  divided  ap  into  short  cells  at  its  base. 
When  the  nutritive  materials  in  the  spore  are  used  up  the  growth  at  the 
end  ceases.  The  entire  germ  tube  then  divides  up  into  roundish,  much 
swollen  cells,  which  produce  gouidia-like  buds. 

The  results  are  different  when  the  sowings  are  made  on  gelatine 
which  is  mixed  with  a  plum  decoction,  grape  juice,  or  meat  extract. 
The  first  phenomena  of  growth  are  the  same.  But  the  terminal  growth 
of  the  germ  tubes  does  not  cease,  and  they  consequently  spread  them- 
selves over  a  relatively  large  area  in  a  very  short  time.  Their  cells  are 
therefore  not  short  and  thick  but  elongated,  at  first  at  least.  In  this 
case  spores  are  not  cut  off. 

The  ascospore  itself  undergoes  a  considerable  transformation.  It 
swells  up  at  first  and  becomes  more  transparent  as  happens  when  it  is 
sown  in  water  (Figs.  14-16).  As  the  size  increases  new  transverse  septa 
and  soon  after  longitudinal  septa  make  their  appearance.  These  septa 
become  continually  more  numerous  and  consequently  the  whole  si)ore 
increases  in  circumference;  they  appear  in  the  greatest  numbers  in  the 
central  cells  of  the  spore,  while  the  ends  change  very  little  for  some 
time.  The  primary  cells  may  be  visible  for  some  time  on  account  of 
the  constrictions  at  the  septa.  In  the  manner  described  the  spore 
is  transformed  into  a  large  body  easily  visible  to  the  naked  eye  and 
composed  of  a  considerable  number  of  very  small  cells,  from  which  the 
germ  tubes,  which  in  the  meantime  have  become  large  strong  bypha^, 
now  project  in  different  places.  About  six  days  after  sowing  it  begins 
to  turn  brown  and  finally  becomes  so  dark  colored  that  further  obser- 
vations of  special  development  are  rendered  impossible.  It  can  only  be 
seen  that  the  cells  composing  the  interior  separate,  leaving  a  cavit}*. 
After  some  time,  during  which  the  growth  of  the  body  has  ceased,  go- 
nidia  began  to  emerge  from  the  opening  in  the  apex.  We  have  there- 
fore a  pycnidium  situated  in  the  center  of  a  mycelium.  A  special  pore 
which  may  be  recognized  by  some  especially  large  clear  cells,  is  now 
started. 

The  formation  of  this  pycnidium  (it  may  be  called  a  sporopycnidium 
in  order  to  distinguish  it  from  the  others)  does  not  occur  when  the 
spores  are  sown  in  distilled  water;  the  germ  tubes  must  therefore  first 
grow  at  the  expense  of  the  spore  and  then  take  up  nourishment  from 
the  substratum  and  carry  it  to  the  spore,  in  order  to  supply  the  con- 
sumption and  furnish  a  surplus  which  makes  it  possible  for  it  to  attiiiu 
such  dimensions  and  pass  through  such  transformations. 

The  sporopycnidium  is  a  very  interesting  phenomenon  for  two 
reasons.  In  the  first  place  it  is  known  that  by  absorbing  nutriment,  a 
fungous  spore  may  increase  in  dimensions  and  that  its  cells  may  divide 
De  Bary  (Morphol.  u.  Biol.  d.  Pilze,  1884,  p.  123.)  cites  the  Mucorini  aud 
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ikleroiinect  as  examples  of  this.  But  such  a  luxuriant  growth,  connected 
with  such  a  high  degree  of  cell  division,  which  simulUineously  produces 
the  growth  of  a  mycelium  from  the  spore,  and  changes  the  latter  into  a 
new  and  complicated  organ  of  reproduction,  can  scarcely  have  been  ob- 
served before. 

But  the  case  presents  a  further  point  of  interest  when  compared  with 
the  formation  of  other  pycnidia.  We  may  discriminate  between  a 
symphyogeuous  and  a  meristogeuous  development.  Pycnidia  arise 
symphyogenoasly  by  an  interweaving  of  hypha»  and  meristogenously 
by  the  growth  and  division  into  cells  of  a  piece  of  hypha  in  which  the 
branches  of  the  hypha  may  share.  The  sporopycnidium  is  there- 
fore meristogenoQS  even  if  it  does  not  arise  from  a  mycelial  thread.  It 
represents  rather  the  most  extreme  case  of  meristogenous  develop- 
ment, arising  directly  from  the  division  and  growth  of  the  spore  without 
the  interposition  of  any  foreign  element. 

Before  the  formation  of  this  sporopycnidium  is  completed  the  begin- 
niogs  of  new  pycnidia  arise  at  the  periphery  of  the  mycelium.    These 
are  of  meristogenous  origin,  yet  several  hyphse  are  concerned  in  their 
constrnction.    One  or  several  cells  swell  up  anywhere  upon  a  hypha 
(Figs.  17-18),  and  these  become  divided  by  walls  which  are  laid  down 
both  in  transverse  and  longitudinal  directions.    In  the  vicinity  of  these 
spots  the  hyphaB  which  bound  and  those  which  accidentally  cross  or 
touch  them  exhibit  the  same  changes,  their  cells  also  enlarging  and  di- 
viding.   In  this  way  these  hyphaB  nearly  fasten  themselves  to  each 
other.    Through  continued  growth  and  cell  division  there  arises  a  many- 
celled  compact  body  from  which  many  hyphap  apparently  originate;  but 
it  is  from  them  that  the  body  itself  arose.    The  young  pycnidia  may 
attain  considerable  size  without  showing  any  cavity  (Pig.  19).    At  first 
DO  differentiation  can  be  seen  nntil  the  walls  of  the  superficial  cells  be- 
come thickened  and  brown.    The  single  cells  also  increase  in  size  with 
the  growth  of  the  whole,  but  the  central  portion  finally  falls  behind  the 
periphery,  and  the  cells  separate  from  each  other  in  the  center,  without, 
however,  as  Bauke  has  shown  for  Cucurbitaria  elongata,  the  process  be- 
ing begun  by  a  very  large  definite  cell.    In  this  way  th,ere  arises  a  cav- 
ity which  enlarges  with  the  growth  of  the  pycnidium  (Fig.  20)  and  is 
liued  by  uniform  cells.    From  these  grow  out  filiform  basidia,  which 
form  a  hymenium  and  cut  off  very  small  spores  (Fig.  21).    The  outer 
wall  of  the  pycnidium  is  now  composed  of  cells  whose  contents  have 
been  transformed  into  a  dark-colored  mass,  while  the  membranes  them- 
selves are  less  deeply  colored.    Here  also  are  the  beginnings  of  a  special 
pore,  as  is  the  case  in  the  sporopycnidium. 

These  pycnidia  develop  in  essentially  the  same  manner  described  by 
Bauke  for  Cucurbitaria  elongata;  but  with  this  difference,  that  here 
the  hyphse  which  lie  against  the  beginnings  of  the  pycnidium  do  not 
merely  form  the  envelope,  but  instead  all  the  elements  have  the  same 
fanctions,  as  is  shown  by  cross-sections  through  quite  young  stages. 
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The  farther  developmetit  of  Oucurbitaria  platani  was  not  followed 
oat.  Secondary  pycnidia  began  to  develop  on  the  slide  in  extraor- 
dinarily large  numbers.  The  myceliain  gradually  became  transformed 
into  a  stroma,  the  hyphsB  continaally  growiug  darker,  more  closely 
interwoven  and  smaller  celled.  A  stroma  of  this  kind  was  placed  with 
the  pycuidia  upon  a  fresh  PUUanua  branch  upon  a  place  where  the 
bark  was  injured.  The  stroma  soon  became  completely  covered  with 
pycnidia.  The  peripheral  hyphse  penetrated  the  bark,  from  which 
only  a  few  pycnidia  followed.  After  a  long  time  perithecia  could  also 
be  seen ;  but  they  were  so  few  that  any  investigations  were  not  to  be 
thought  of. 

The  ascospores  of  Cucurbitaria  platani  were  sown  upon  another 
branch.  It  remained  intact  for  a  long  time,  but  after  it  was  apparently 
dead  and  had  begun  to  decay  pycnidia  broke  out  upon  the  cut  surfaces 
and  leaf  scars,  in  short,  wherever  the  bark  was  injured.  It  may  he 
concluded  from  this  that  Cucurbitaria  platani  is  not  a  parasite  bat 
merely  a  saprophyte.    Cultures  upon  leaves  gave  no  reliable  results. 


MTCOLOOICAL  HOTES. 

By  Oeorob  Masses. 
(Plate  XIV.) 

1.  Tbemella  tbemelloides,  (Berk.)  Mass.  (Fig.  1).  Tremelloid; 
lobes  fasciculate,  elongated^  suberect^  almost  free  to  the  base  or  variously 
united,  oompressedy  springing  from  a  small  contracted  base,  surface 
scabridy  dull  orange;  spores  elliptic-oblong  with  a  minute  oblique  api- 
culus  at  the  base,  11-12  by  5  /i. 

Sparasais  tremelloideSj  Berk.,  Grev.  Vol.  II,  p.  6 ;  Sacc.  Syll.,  Vol. 
No.  7926. 

On  wood,  Lower  Carolina.  (Type  in  Herb.  Berk.,  Kew,  No.  4088). 
Forming  large  tremelloid  tufts,  always  springing  from  a  very  small 
basal  portion,  which  penetrates  the  matrix;  lobes  suberect,  3-4  inches 
high  in  well  grown  specimens,  sometimes  smaller,  in  some  specimens 
variously  plicate  and  almost  free  to  the  base ;  in  others  the  lobes  arc 
united  laterally  and  form  a  gyrose  tuft,  always  much  compressed. 
The  distinctly  scabrid  surface  is  very  characteristic,  and  is  due  to 
thickly  scattered  papillae,  which  give  a  very  harsh  feel  to  dry  specimens. 
Basidia  large,  sterigmata  developed  in  succession. 

STELLA,  Mass.  {nov.  gen.). 

(Fig.  2.) 

Peridium  consisting  of  two  distinct  layers  united  at  the  base  only; 
outer  layer  thick,  splitting  in  a  stellate  manner  from  the  apex,  inner 
layer  thin,  indehiscent;  gleba  traversed  by  numerous  anastomosing 
thin  tramal  plates,  which  are  continuous  with  the  inner  wall;  columella 
and  capillitium  absent ;  spores  forming  a  powdery  mass  at  maturity. 
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The  present  genus  occapies  an  iuterineiiiate  position  between  Sdero- 
derma  and  Oeaster^  agreeing  with  the  former  in  the  structure  of  the 
gleba,  which  is  broken  up  into  numerous  small,  irregular  cavities  by 
the  tramal  walls,  which  become  disorganized  at  maturity,  and  in  the 
absenceof  a  columella  and  capillitium,  but  is  generically  distinct  in  hav- 
ing a  peridium  composed  of  two  separate  layers,  in  which  it  agrees  with 
GeasieTj  but  is  again  quite  distinct  from  the  last-named  genus  in  the 
total  absence  of  a  capillitium,  a  character  which  also  distinguishes  it 
from  Diploeystis,  Diplodermaj  and  Cyclodermaj  if  indeed  the  last-named 
genas  is  founded  on  anything  more  than  immature  species  of  Oeaster 
collected  before  the  splitting  of  the  outer  peridium. 

2.  Stella  Americana, Mass.  (n.  s.).  (Fig.  2.)  Olobosodepressed, 
outer  layer  of  peridium  thick,  smooth^  oehraceous-brownj  splitting  from 
the  apex  in  a  stellate  manner  into  4-6  acute  subequal  segments^  inner 
layer  smooth,  thin,  pale  hrotcn,  becoming  disorganized  above  when  ma- 
ture; mass  of  spores,  umber;  walls  of  trama  whitish,  disappearing; 
spores  globose,  minutely  warted^  6-7  pi  in  diameter.  On  the  ground, 
Lower  Carolina.  (Type  in  Herb.  Berk.,  Kew,  along  with  Scleroderma 
geafter) ;  from  1-L  inches  in  diameter,  growing  singly  or  sometimes  two 
together. 

3.  Tbichosporium  Curtisii,  Mass.  (Fig.  3.)  Broadly  effused,  com- 
pact, hkichish'purpley  sometimes  with  a  tipge  of  brown ;  byphas  pale, 
septate,  branched,  combined  into  vein-like  anastomosing  strands ;  goni- 
<lia  very  profuse,  purple-brown  in  the  mass^  smooth^  broadly  ellipticalj 
rather  variable  in  size,  averaging  5  by  3.5-4  pi. 

Reticularia  affinisj  B.  &  C,  Linn.  8oc.  Journ.,  Vol.  X,  p.  347;  Sacc. 
SylL,  Vol.  VII,  Part  I,  No.  1426. 

Reticularia  atro-rufa^  B.  &  C,  Linn.  Soc.  Journ.,  Vol.  X,  p.  347 ;  Sacc. 
8yll.  No.  1428. 

Reticularia  venulosa,  B.  &  0,,  Linn.  Soc.  Journ.,  Vol.  X,  p.  347;  Sacc. 
Syll.  No.  1433  (called  by  mistake  Beticularia  venosa.). 

On  bark,  wood,  moss,  etc.  Lower  Carolina,  Cuba,  Ceylon.  (All 
types  in  Herb.  Berk.,  Kew.)  Superficially  resembling  a  Reticularia^ 
but  there  is  no  cortex,  the  surface  being  perfectly  naked.  Forming 
compact  cakes,  3-4  inches  across  and  half  an  inch  thick,  consisting  of  a 
dense  mass  of  hyphae  spreading  centrifugally  in  the  form  of  irregularly 
anastomosing  veinlike  strands,  produced  by  the  agglutination  of 
byphae,  brought  about  by  the  partial  disorganization  of  their  walls, 
fiyphae  septate,  with  namerous  clamp  connections,  sometimes  minutely 
scabrid  with  particles  of  lime;  conidia  acrogenous,  produced  in  great 
profasion,  becoming  agglutinated  into  a  compact  cake  along  with  the 
hyphal  portion  of  the  mass. 

4.  Tbichosporium  phyrbhosporium,  (Berk.)  Mass.  (Pig  4.)  Ef- 
fused, pulvinate,  compact,  deep  reddish  brown^  hyphae  2-2.5  pi  thick, 
pale  yellow,  septate;  conidia  very  profuse,  produced  on  the  tips  of 
abort  lateral  branches,  globose,  bright  brmcn,  smooth,  wall  very  thick, 
^7  /i  in  diameter. 
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Reticularia  phyrrliosporay  Berk.,  Jourii.  Liun.  Soc.,  Vol.  X,  p.  347 
Sacc.  Syll.,  No.  U32. 

Reticularia  rubraj  Ayres',  in  Herb.  Berk* 

On  dead  trees.  MaaritiaB,  Caba.  (Type  in  Herb.  Berk.)  Forming 
pulvinate  masses  2-3  inches  long  by  1  inch  or  more  high,  seated  on  a 
broad  base,  convex  above,  sometimes  irregular  in  outline.  The  coni- 
dia  are  produced  on  the  tips  of  lateral  or  terminal  branches,  tbe  api- 
cal cells  of  which  become  inflated,  and  from  this  inflated  apical  portion 
of  the  terminal  cells  the  conidia  are  pro<lnced ;  eventually,  tbe  in- 
flated apical  cell  becomes  colored  like  the  conidia,  and  falls  away  from 
the  colorless  supporting  hypha ;  these  latter  are  the  bodies  referred  to 
by  Berkeley  as  shortly  stipitate  spores. 

5.  TBiCHOSPOBiUMAPiospoBiuM,(B.&Br.)Mass.  (Fig. 5.)  Broadly 
effused, /uZt70u«,  by phdB  agglutinated  into  radiating  dendritic  strands; 
conidia  ellipticalj  minutely  verrucoses  almost  colorless,  8-9  by  5  m« 

Reticularia  apiospora,  B.  &  Br.,  Joum.  Linn.  Soc,  Vol.  XI,  p.  82; 
Sacc.  Syll.,  1427. 

On  dead  wood.  Ceylon,  Lower  Carolina.  (Type  in  Herb.  Berk.) 
Broadly  effused,  thin;  hyphse  agglutinated  into  irregularly  branched 
vein-like  radiating  strands.  Tbe  conidia  spring  from  subpyriform  apical 
cells  as  in  T.  pliyrrhosporium. 

6.  Badhamia  nodulosa,  (Cke.  &  Bal.)  Mass.  (Fig.  6.)  Sporangia 
globose,  stipitate,  wall  very  thin,  almost  colorless  above,  and  covered 
with  an  irregular  scanty  white  crust  of  lime,  basal  portion  without 
lime  and  beautifully  iridescent,  becoming  irregularly  ruptured  at  ma- 
turity ;  stem  longer  than  sporangium,  wedkj  often  subdecumbenty  brown, 
attenuated  upwards,  longitudinally  wrinkled,  expanding  at  the  base 
into  a  small,  irregular  hypotballus;  columella  absent ;  capillitinm  well 
developed,  flattened,  intricately  branching  nodes  large,  irregnlar,  scan- 
tily furnished  throughout  with  granules  of  lime;  spores  globose,  dingy 
lilac,  minutely  verruculosCj  8-10  pi  in  diameter. 

Physarum  nodulosuMj  Cke.  &  Balf.,  in  Eav.  Fung.  Amer.  Exs.,  No. 
479. 

On  Acacia  bark.  Aiken,  S.  Carolina  (Rav.  2972).  (Type  in  Herb. 
Kew.)  A  very  distinct  and  good  species  of  Badhamia,  hitherto  nnde- 
scribed  so  far  as  I  am  aware.  About  1.5  mm.  high,  stem  twice  as  long 
as  sporangium,  weak,  usually  subprostrate,  capillitinm  dense,  with  the 
characteristic  flattenings  met  with  in  Badhamio,,  and  everywhere  con- 
taining granules  of  lime,  although  the  quantity  is  not  so  great  as  is 
usual  ip  the  genus.  Sparsely  scattered,  rarely  two  springing  from  the 
same  hypotballus. 

7.  Physarum  scyphoides,  Cke.  &  Balf.  (Fig.  7).  Sporangia  glo- 
bose or  broadly  obovate,  stipitate,  upper  portion  of  wall  whitish,  rough 
with  amorphous  lumps  of  lime,  basal  portion  bright  b^otvn,  persistent  as 
a  very  shallow,  irregular  cup;  stem  about  equal  to  sporangium  in  length, 
bright  brown,  erect,  usually  attenuated  upwards,  irregularly  wrinkled 
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and  ofteu  compressed  and  twisted,  expanding  at  the  base  into  a  minute 
brown  hypothallas;  capillitium  dense,  knots  of  lime  white  or  yellowish, 
very  nameroas,  large,  irregularly  branched,  connected  by  short  thin 
portions,  becoming  concentrated  towards  the  base  of  tlie  sporangium  to 
form  a  columella  ;  spores  globose,  lilac-brown,  minutely  warted,  7-9  /i 
ill  diameter. 

Physarum  scyphoideSy  Cke.  and  Balf.,  in  Bav,  Fung  Amer.  Exs.,  No. 
480. 

On  living  leaves,  grass,  etc.  Darien,  Oa.  (Rav.  2407).  (Type  in 
Herb.  Kew).  A  fine  species,  about  1  mm.  high,  scattered  or  gregari- 
ous, the  upper  portion  of  the  sporangium  whitish,  chalky,  with  some- 
times a  suggestion  of  pink,  falling  away  in  patches  when  mature,  and 
leaving  the  small,  thicker,  basal  portion  in  the  form  of  an  irregular 
shallow  cup  or  disc,  which,  with  the  character  of  the  sporangium,  sug- 
gest a  leaning  toward  the  genus  Vraterium,  It  is  perhaps  a  mistake  to 
issue  now  species  in  exsiccati  before  the  specific  diagnoses  have  been 
published. 

8.  TiLMADOGHE  GTBGCEPHiLLA, Rost.  (Fig.  8.)  Sporangia  stipitate 
irregularly  globose  or  compressed, rariou«22^  lobed  and  lacunose^  nmbiUcate 
belowj  wall  thin,  at  first  frosted  with  minute  greenish  yellow  granules 
of  lime,  dehiscing  irregularly ;  stem  equal  to  or  longer  than  sporangium, 
«ittenuated  upwards,  strongly  wrinkled  longitudinally,  expanding  down- 
wards into  an  irregular  hypothallus,  yellow  or  orange;  columella  ab- 
sent, capillitium  well  developed,  forming  a  rigid,  irregular  net-work  ; 
aireUingg  small^  fasiformy  containing  yellow  granules  of  lime;  spores 
globose,  dingy  lilac,  minutely  verruculose  9-12  /i  in  diameter. 

Tilmadoche  gyrooephala,  (Afont.)  Best.  Mon.,  p.  131;  Sacc.  SylL,  No. 
1248. 

Pkysaru^i  iichuma^heriy  Spr.,  Rav.  Fung.  Amer.  Exs.,  No.  4778. 

Didymium  gyrocepliaiumy  Mont.,  Ann.  Sci.  Nat.,  Ber.  11,  Vol.  VII,  p. 
362;  Mont.  SylL,  No.  1073. 

Gribraria  straminiformisy  Speg.,  Fung.  Arg.,  pug.  II,  No.  109, 

On  twigs,  leaves,  etc.,  Brazil;  Argentine  Republic;  S.  Carolina. 

Scattered  or  gregarious  1.5  to  2  millimeters  high,  characterized  by  the 
(flfroge  and  lacunose  ^porani/tum,  which,  judging  from  the  simple,  thin 
stem,  is  not  an  aathalinm,  as  is  the  case  in  some  species  of  2'richia,  He- 
miarcyria  and  other  genera,  where  the  clustered  and  fasciculate  com- 
pound stem  proves  conclusively  the  ethaloid  nature  of  the  complex 
si>orangiam. 

Kew,  England. 
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A  PBELIHIHABT  UST  OF  THE  EBTSIPHE2  OF  MOHTAVA. 

By  F.  W.  Anderson. 

Whatever  effect  the  abandanoe  or  scarcity  of  raiD,  or  the  degree  of  at- 
mospheric and  terrestrial  hamiditj  from  other  soarces,  may  have  upon 
the  propagation  of  Perono^porece  and  UredineWj  it  is  certain  that  the 
IjryHpheaSj  in  Montana  at  least,  are  not  very  materially  affected  by  even 
an  nnnsnTil  lack  of  such  moisture.  Montana  this  year,  in  company 
with  many  other  Western  States,  has  suffered  from  an  almost  unprece- 
dented  drought.  Yet,  while  all  ordinary  vegetation  languishes,  and 
while  UredinecBj  usually  so  abundant  everywhere,  are  hard  to  find,  the 
Erysiphece  have  appeared  on  most  of  their  usual  hosts  in  fair  abun- 
dance. 

In  looking  over  the  published  Lists  of  Erpsiphea  from  various 
States,  or  in  comparing  herbarium  specimens  of  a  given  species  on  tbe 
same  or  different  hosts  from  a  number  of  States,  one  is  struck  at  once 
by  the  wide  range  of  variation  in  the  specific  characteristics  of  ibat 
species.  This  is  especially  noticeable  where  a  species  has  a  wide  geo- 
graphical distribution  and  a  great  number  of  hosts  belonging  to  differ- 
ent families.  In  fact,  it  is  frequently  a  difi&cult  task  to  assign  some  of 
these  forms  which  may  be  intermediate  between  two  related  and  vari- 
able species.  For  example:  Within  the  range  of  the  two  common  spe- 
cies of  the  genus  Eryaiphe — E.  communis  and  E.  dehor CLceamm — we  lind 
at  times  the  most  perplexing  variations  of  all  kinds,  from  the  form  and 
disposition  of  the  mycelium,  up  to  the  number  and  size  of  the  asci  and 
spores.  One  is  sometimes  tempted  to  think  that  they  are  but  one  ^'  run- 
ning "  species,  or  else  that  some  day  an  intermediate  specific  rank 
will  be  erected  to  embrace  the  more  radical  of  the  intermediate  varia' 
tions  from  the  two  types.  One  or  the  other  alternative  must  sooner  or 
later  be  adopted  in  order  to  find  a  resting  place  for  some  of  the  Bocky 
Mountain  forms  which  are  clearly  neither  the  one  nor  the  other,  but 
which  are  certainly  intermediate.  There  are  species  in  other  genera 
also  which  would  be  made  easier  to  deal  with  by  a  similar  modification. 
I  hope  in  a  future  paper  to  discuss  our  peculiar  Bocky  Mountain  forms 
more  fully,  and  with  this  object  in  view  it  may  not  be  out  of  place  at 
this  time  to  ask  botanists  of  the  Eocky  Mountain  region  to  send  me 
specimens  of  the  species  and  forms  common  to  their  several  localities. 
I  should  be  happy  to  send  them  good  specimens  from  Montana  in  ex- 
change. 

This  short  preliminary  list  is  published  with  the  hope  that  other  res- 
ident or  traveling  botanists  in  Montana  may  be  stimulated  to  a  more  • 
earnest  study  of  this  important  family.  The  species  have  been  collected 
by  myself  on  the  hosts  and  in  the  localities  given  except  as  otherwise 
indicated.  Spring  Hill  is  on  the  Idaho  border  at  the  southwest,  west 
of  the  main  divide.    The  Valley  of  the  Teton  is  near  the  British  line 
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at  the  north  aucl  east  of  the  main  divide.  Montana  contains  143,776 
square  miles,  and  is  more  than  twice  as  large  as  all  the  New  England 
States  put  together,  so  that  some  of  our  species  liavea  very  fair  range.  1 
have  found  that  where  a  host  common  throughout  both  sides  of  the  main 
divide  of  the  Rockies  occurs,  the  fungus  will  be  found  throughout  also. 

Sph^botheoa  mobs  uy^,  (Schw.)  B.  &  0.  Hosts :  Ribesftoridum^ 
Helena  (Kelsey );  B.  cereum^  Helena  and  Great  Falls ;  B.  rotundifoUumy 
Sand  Coulee.  Mycelium  at  first  white,  but  soon  becoming  dark  brown, 
formmg  a  dense  felt  over  the  succulent  twigs  and  young  leaves  ofBibes 
rotundifolium;  occurring  also  upon  the  berries.  On  Bibes  eereum  it  is 
less  frequent,  and  usually  grows  in  small  isolated  belts  around  theyoung 
twigs.  At  times  very  injurious  to  the  gooseberry.  Unusually  prevalent 
this  year. 

Spu^rotheoa  OASTAaNET,  L6v.  Hosts:  Oeranium  inctsuMj  Hel- 
ena (Kelsey),  Sand  Coulee,  Beit  Mountains;  Oeranium  Ricluirdsonij  Belt 
Mountains;  Oilia  linearis,  Sand  Coulee,  Belt  Mountains^  Helena,  Deer 
Lodge,  Willis,  Glendale,  Dillon,  Spring  Hill,  and  Valley  of  the  Teton; 
Gilia  gracilis,  Belt  Monntains;  Shepherdia  argentea,  Valley  of  the 
Teton,  throughout  on  Oilia  linearis,  frequently  killing  it;  cover- 
ing all  parts  of  the  plant  above  ground.  The  thousands  of  black  peri- 
thecia,  mixed  with  the  gray  mycelium,  make  infested  plants  look  as  if 
covered  with  small  particles  of  black  soil  mixed  with  dust.  Bare  on 
Qilia  gracilis.  On  Shepherdia  argentea  the  disposition  of  the  mycelium 
was  much  like  that  of  Sphcerotheca  fnors-uvce',  but  more  delicate,  color- 
less, or  faintly  creamy-yellow  tinged,  and  not  so  evident ;  that  is  to  say, 
it  attacks  the  tender  twigs  of  the  tree  and  surrojinds  them,  causing  in- 
jury to  the  leaves  above  by  perversion  of  nutrition.  It  is  also  very  par- 
tial to  the  leaf  axils.  My  specimens  were  collected  July  16,  this  year. 
The  ascospores  are  formed,  but  the  fungus  is  not  mature.  Mr.  J.  B. 
Ellis,  who  kindly  compared  my  specimen  with  one  from  Dr.  Farlow, 
agrees  with  me  that  it  must  be  referred  as  above.  Common  in  the 
mountains  on  Oeranium  ineisum  and  O.  Bichardsoni,  often  thickly  cov- 
ering the  petioles,  leaves,  stems,  and  even  the  petals,  sometimes  caus- 
ing the  leaves  to  curve  to  the  ground  with  the  weight  of  fungus  and  de- 
stroying them. 

A  quite  remarkable  form  of  this  species  was  found  on  Heuchera  parvi- 
folia.  Anderson  No.  212.  Sand  Coulee,  Cascade  County,  Mont.,  De- 
cember 3, 1888.  Its  most  marked  peculiarity  is  in  the  mycelial  threads, 
which  have  a  tendency  to  grow  to  a  great  length  without  ramifying  to  any 
extent,  and  end  in  long,  slender,  cylindrical,  colorless  threads.  More- 
over, they  show  marked  constrictions  at  nearly  regular  intervals,  at 
which  they  are  septate.  The  appendages  can  be  readily  distinguished 
from  the  mycelium,  are  strongly  colored  for  about  one-third  to  one  half 
their  length,  and  then  gradually  fade  to  the  almost  hyaline  tip.  Like 
the  mycelium,  they  are  septate  and  show  a  tendency  to  elongate  without 
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interweaving  much  with  other  threads.  Conidia-bearing  branches  are 
scarce,  and  the  only  perfect  (!)  one  I  conld  fine  bore  three  conidia. 

EiiTSiPHG  ooMMUNis,  (VVallr.)  Fr.  Hosts:  (Enothtra  albieaulis, 
Sand  Coulee ;  Oxytropis  Latnberti^  Sand  Coulee,  Great  Falls,  Valley  of 
the  Teton,  Craig,  Helena,  Deer  Lodge,  Dillon,  Spring  Hill;  Astragalus 
Oanar?e?i«i«. Helena (Kelsey), BeltMountains ;  A. multifhrus.Belt Mount- 
ains; A.  decumbens^  Belt  Mountains;  A.  hypoglottisy  Sand  Coulee,  Hel- 
ena, Willis ;  Pisum  (cultivated),  Willis,  Spring  Hill ;  F«na  Americana, 
var.  linearis^  Sand  Coulee ;  Trifolium  longipes^  Deer  Lodge  Valley  and 
BeltMountains;  Lupinus  parviftoruSj  Deer  Lodge  and  Spring  Hill; 
Amelanchier  alnifoiia^  Helena  (Kelsey),  Sand  Coulee;  A.  mcumlatunij 
Sand  Coulee ;  Ranunculus  repensj  Helena,  Deer  Lodge,  Willis ;  B.  ma- 
cranthuSy  Great  Falls,  Belt  Biver ;  R.  Cymbalaria^  Sand  Coulee,  Helena, 
Deer  Lodge,  Dillon,  Willis,  Glendale,  Melrose,  Spring  Hill,  Valley  of 
the  Teton ;  R,  sccleratuSy  Sand  Coulee,  Helena.  Doubtless  on  many 
other  hosts.  The  forms  on  Ranunculacece  commonly  have  very  dark  ap- 
pendages, especially  the  form  on  R.  Oymbalaria,  The  appendages  of 
the  forms  on  Leguminosw  are  lighter  or  even  entirely  colorless,  and  often 
indistinguishable  from  the  mycelium  at  maturity.  This  fungus  is  espec- 
ially destructive  to  Ranunculus  Cymbalariay  Oxytropis  LamberH,  and 
cultivated  Pisum. 

Brysiphe  galeopsidis,  DC.  Host :  Stachys  palustris,  Helena  (Kel- 
sey), collected  August  26,  of  this  year,  but  not  well  matured.  The  abnn- 
dant  mycelium  develops  on  all  parts  of  tlie  plant  above  ground.  Occa- 
sionally asei  are  seen  nearly  double  the  ordinary  length,  constricted  at 
the  middle  and  septate ;  they  were  seen  (several  in  one  perithecium  and 
one  or  two  in  others)  clustered  with  the  other  asci.  The  spores,  which 
are  not  mature,  are  usually  narrowly  elliptical  to  linear  and  acute  at 
both  ends. 

Erysiphb  ciohoracbarum,  DC.  Hosts:  Mertensia  Sibtrica,  Belt 
Mountains ;  Phacelia  Menziesiij  Silver  City  (Kelsey) ;  Parietaria  debilis, 
Sand  Coulee;  Verbena  hastataj  Helena  (Kelsey);  Galium  Aparine^  Sand 
Coulee;  ^cAt;io«jp^mtcmiiedotr«A;ti,  Helena  (Kelsey);  Bolidago  Missouri- 
ensis,  Sand  Coulee,  Belt  Mountains ;  8.  serotina^  Sand  Coulee,  Belt 
Mountains,  Helena,  Deer  Lodge,  Dillon,  Spring  Hill ;  8.  rigida^  Sand 
Coulee,  Belt  Mountains,  Belt  River,  Craig,  Helena,  Deer  Lodge,  Butte, 
Silver  Bow  Junction,  Dillon,  Willis,  Spring  Hill,  Valley  of  the  Teton; 
8. 7iana,  Bell  Mountains  ;  8.  occidentalism  banks  of  the  Tipper  Missouri 
Biver;  Asier  Iwvis  and  forms,  Sand  Coulee,  Belt  Mountains,  Helena, 
Deer  Lodge, and  Dillon ;  A.  conspicuus,  BeltMountains;  A,  longifolius, 
Belt  Mountains,  Helena,  Warm  Springs  Asylum  ;  A,  commutatus^  Sand 
Coulee,  BeltRiver,  Cora  Creek  Station,  Great  Falls,  Helena,  Deer 
Lodge,  Dillon,  Willis;  A.  canescens  and  forms.  Sand  Coulee,  Belt  Mount 
ains,  Belt  River,  Mt.  Helena,  Deer  Lodge,  Warm  Springs  Asylum, 
Spring  Hill ;  A.  multiflorus^  Belt  River,  Otter  Creek,  Cora  Creek  Sta- 
tion ;  A.foliaceus  and  vars.,  Sand  Coulee,  Helena,  Deer  Lodge,'  Dillon, 
Warm  Sj>ring8  Asylum ;  A.  adscendens,  Belt  River ;  Erigeron  macranthvSf 
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Elkhorn  (Kelsey),  Belt  Kiver,  Belt  MouutaiiiH,  Hand  Coulee,  Helena, 
raaiit  range  of  tbe  Bockies,  Deer  Lodge,  and  WiIHh;  K  glahellwt^  Belt 
Moantains;  £.  divaricatm^  Sand  Goalee,  Belt  Mountains;  E.Vanaden- 
m,  Sand  Coulee,  Helena,  Dillon;  Kcorymbosua^  Belt  Mountains;  E. 
armeruf/o{iu«,  Helena ;  J?.  «fri^o«««,  Sand  Goulee ;  Heleniuinautumnale^ 
bankfi  of  tbe  Big  Hole  Biver,  near  Willis;  Helianthus  annuus^  Helena 
(Kelsey);  H.  Oali/ornieuSy  var.  UtahensiSj  Helena  (Kelsey);  Oaillnrdia 
aristat4i.  Mount  Helena;  Lactuea  pulcl^ellaf  Sand  Coulee;  Arteminia 
dracunculaideg,  Belt  Mountains,  Belt  Biver,  Cora  Creek,  Otter  Creek, 
CluDook,  Valley  of  the  Teton,  Sun  Biver,  Fort  Sbaw,  Fort  Assinni- 
boine,  Sand  Coulee,  Craig,  Helena,  Garrison,  Deer  Lodge,  Butte,  Sil- 
ver Bow  Junction,  Silver  City,  Willis,  Melrose,  Olendale,  Spring  Hill; 
A.  Ludovicianaj  Belt  Mountains,  Valley  of  tbe  Teton,  Belt  Kiver,  Ot- 
ter Greek,  Helena,  Craig,  Deer  Lodge,  Dillon,  Warm  Springs  Asyluia, 
Willis,  Great  Falls,  Sand  Coulee,  Sun  Biver;  A.  discolor  and  forms, 
Belt  Mountains ;  Bigelavia  graveolens  and  vars..  Falls  of  the  Mii$>ouri 
River,  Helena,  Deer  Lodge,  Warm  Springs  Asylum,  Dillon,  Glendale, 
Melrose,  Willis,  Chinook,  valley  of  tbe  Teton,  Spring  Hill ;  B.  Douglasii 
and  forms,  Mount  Helena,  McCarthy  Mountains,  Willis,  Deer  Lodge, 
Spring  Hill;  Chrysopsis  villoaa  and  forms.  Sand  Coulee,  Deer  Lodge, 
Willis;  Orindelia  squarroaa^  Sand  Coulee,  Helena,  Deer  Lodge,  and 
Willis;  Cnicus  undulatuSy  Sand  Coulee,  Helena,  Deer  Lodge,  McCarthy 
Moantains  near  Willis,  valley  of  the  Teton ;  Outierrezia  Euthamiw^ 
Sand  Coulee  and  Deer  Lodge. 

A  Jiumber  of  tbe  forms  of  EryHphe  dchoracearum^  DC.,  to  be  found 
on  the  hosts  given  are  far  from  typical — especially  on  certain  of  tbe 
C(mpo8it4Jdj  and  are  placed  here  because  at  present  there  is  no  other 
place  to  put  them.  In  some,  one,  in  others  another  character  fails,  and 
again  nearly  all  may  fail ;  not  the  least  important  of  which  is  to  be  con- 
sidered the  remarkable  variation  in  the  number  of  spores  to  an  ascus. 
In  the  Verbena  hastata  specimens  the  asci  contain  frequently  but  one 
spore  and  that  of  but  average  size.  The  perithecia  of  Phacelia  Menziesii 
siiecimens  are  very  dark,  in  marked  contrast  with  the  rather  pale  ap- 
pendages. All  parts  of  the  plant  are  overrun  by  the  fungus.  The  fun- 
gus covers  Echinospermum  Bedowshii  entirely.  Sometimes  large  patches 
of  the  host  growing  in  dry  gravelly  places  along  railway  tracks  are  almost 
white  with  growth  of  mycelium.  Parietaria  debilis  sufiers  so  severely 
from  this  fungus  that  its  leaves  rot  on  the  stems,  and  if  one  attempts  to 
pull  a  leaf  off  it  is  no  nncommon  thing  for  an  irregular  piece  to  come 
away  between  one's  fingers,  leaving  the  other  dilapidated  portion  still 
hanging.  In  CompoHtce  the  Artemiaice,  with  Aster  foliaceusj  Aster  can- 
escens,  and  Aster  cofnmutatus  suffer  most  severely.  Cultivated  plants  do 
not  appear  to  be  infected.  In  connection  with  the  fungus  on  Cnicus  un- 
dulatusj  collected  at  Helena,  I  found  the  conceptacles  of  Cicinobolus 
Cesaiii^  DBy.  They  were  confined  chiefly  to  the  conidia-bearing  hyphse, 
pale  in  color  and  small,  probably  young,  for  no  spores  were  seen  to 
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e8cai)e  from  crashed  couceptacles.  They  produced  no  perceptible  dis- 
tortions in  the  form  of  the  host  hyphae,  their  own  hyaline,  delicate  mycel- 
inm  running  along  the  center  of  the  hyphse  for  great  lengths.  I  regret 
that  no  drawing  or  fuller  notes  were  preserved.  Recently,  I  have  found 
the  same  fungus  in  the  hyphas  of  JErysiphe  cichoraceammy  DG.,  on  On- 
tierrezia  Euthamice.  The  host  mycelium  was  much  distorted;  here  and 
there  colored  brown  and  containing  a  brownish  granular  substance— 
probably  the  forming  couceptacles  of  the  Cicinobolus;  while,  at  inter- 
vals, the  mature  conceptacles,  varying  much  in  size,  arose  directly  from 
the  usually  prostrate  hyph».  Some  of  these  conceptacles  were  larger 
than  the  half- grown  perithecia  of  their  host.  Their  mycelium  appeared 
to  ramify  with  the  ramifications  of  the  host  mycelium  and  the  ooncep- 
tacles  were  most  frequently  developed  near  the  terminal  of  a  host  hypha, 
or  at  the  terminal  of  one  of  its  branches,  or  sometimes  from  the  center 
of  a  hy  pha.  Although  young  and  half  grown  perithecia  of  the  host  were 
in  fair  abundance,  there  was  a  great  scarcity  of  vegetative  mycelium, 
unusual  in  this  species  on  any  of  our  hosts.  Gonidia  were  also  scarce, 
and  it  is  extremely  probable  that  they  were  prevented  from  so  much  as 
partially  forming  by  the  fructification  of  the  Cicinobolus  taking  posses- 
sion of  the  conidial  branches  at  an  early  stage  of  their  growth.  The 
Cicinobolu8  spores  could  be  found  in  great  numbers,  issuing  from  the 
ruptured  conceptacles.  They  varied  somewhat  in  shape,  occasionally 
slightly  constricted  at  the  middle;  usually  straight  and  oblong  or  nar- 
rowly oval.  They  soon  scattered  in  every  direction  under  the  cover 
glass.    None  of  them  appeared  to  be  nucleate. 

Brysiphe  graminis,  do.  Hosts :  Olyceria  nervata^  Sand  Coulee; 
0.  aquatica^  Sand  Coulee;  Agrostis  exarata^  Sand  Coulee;  Beckmannia 
erucaformiSj  Sand  Coulee;  Hordeum  jubatum,  Sand  Coulee;  Pqa  tenu- 
ifoliaj  Sand  Coulee,  Helena,  Deer  Lodge,  Willis,  and  Spring  Hill; 
Agropyrum  glaticnmy  Sand  Coulee,  Great  Falls,  and  Sun  Biver  Valley. 
Tbis  common  fungus  has  been  found  to  have  mature  ascospores  in  Oc- 
tober on  Beckmania  erucwformiSj  Hordmm  jubatunij  and  Poa  tenuifolia, 
Perithecia  varying  in  size  have  been  found  on  all  but  the  AgrostUexa- 
rata.  On  Poa  tenuifolia  the  ascospores  are  mature  by  November,  and 
usually  by  the  middle  of  October.  Professor  Galloway  informs  me  that 
in  Missouri,  on  another  species  of  Poa^  this  fungus  was  found  by  Prof.  S. 
M.  Tracy  containing  ripe  ascospores  in  July.  In  the  forms  on  all  the 
grasses  mentioned  excepting ^^rop^rtem  glattcumj  the  mycelium  is  at  first 
snow  white,  and  so  far  as  seen  never  turns  yellow  or  brown,  although 
with  age  it  may  assume  a  grayish  tint.  The  fungus  occurs  mainly  on 
the  upper  surface  of  the  leaves  In  Beckmannia  erucceformis  and  Hordeum 
jubatum;  on  the  other  grasses  it  is  found  abundantly  on  both  surfaces. 
The  form  on  Agropyrum  glaucum  is  colored,  almost  if  not  quite  from  the 
first,  and  soon  becomes  brown  or  even  rusty  red,  dense  and  felted,  for* 
cibly  reminding  one  of  the  mycelium  of  Sphwrotheca  mors-uvcc  by  its 
appearance  en  ma^ae.  In  pressing  or  drying  it  loses  much  of  its  char- 
acteristic appearance. 
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I  have  not  examined  the  perithecia  of  specimens  collected  later  than 
Augasty  at  which  period  the  spores  are  unformed,  or  at  most  only  just 
beginning  to  show  aroand  the  inner  wall  of  the  ascns.  80  far  as  this 
could  be  studied  it  accorded  better  with  the  description  of  the  Earo« 
pean  plant-than  most  of  those  in  my  herbarium  bearing  the  same  name 
from  any  American  locality.  But  none  of  ours  that  I  have  seen  agree 
with  the  number  of  asci  given  in  the  description  ^^  asci  8-16,"  while  ours 
are  10-25,  commonly  the  greater  number.  The  form  on  Poa  tenui/olia 
does  not  at  all  accord  with  the  description  and  may  yet  be  separated  as 
a  good  species.  This  fungus  is  remarkably  destructive  to  the  Poa  and 
may  be  foand  literally  covering  it — as  if  a  bucket  of  whitewash  had 
been  spilt  over  the  grass — even  on  dry,  gravelly  hills  from  7,000  to  9,000 
feet  high.  Deer  Lodge  Valley  is  in  altitude  over  6,000  feet  and  the 
high  hills  and  mouutains  in  the  vicinity,  which  are  dry  and  nearly  bare 
of  other  vegetation  than  a  sparse  growth  of  this  grass,  form  a  rich  col- 
lectiog  ground  for  various  Erysiphece.  Erysiphe  graminis  on  Poa  tenu- 
ifoUa  will  be  found  an  excellent  subject  for  those  who  wish  to  study 
the  development  of  the  mycelium  from  the  conidia  and  the  sexual  or- 
gans and  ultimate  fruit  from  the  mycelium. 

Uncinula  salicis,  (DC.)  Winter.  Hosts:  8alix  glauca  (a  form)  Hel- 
ena (T)  (Kelsey),  Belt  Mountains;  8.  rostratUy  Belt  Mountains;  8.  longi- 
foliaj  banks  of  the  Upper  Missouri  Biver,  and  Dillon ;  8.  amygdaloides^ 
banks  of  the  Upper  Missouri  Biver,  valley  of  the  Teton,  and  Sun  Biver 
Valley ;  8.  cordata,  banks  of  the  Upper  Missouri  Biver ;  8.  flavesceM 
and  vars..  Belt  Mountains,  Helena,  Deer  Lodge,  Warm  Springs  Asylum, 
McCarthy  Mountains,  Melrose,  Spring  Hill ;  Populas  tremuUndes^  Sand 
C'julee,  Helena,  Deer  Lodge,  Willis,  Spring  Hill ;  P.  monilifera^  banks 
of  the  Upper  Missouri  Biver,  Deer  Lodge,  Dillon,  Willis ;  P.  baUanh 
iferay  Deer  Lodge,  Dillon,  Willis,  Spring  Hill;  P.  angustifolia,  Helena, 
Deer  Lodge,  Willis.  This  beautiful  species  is  widely  distributed  and 
varies  considerably  on  the  different  hosts,  especially  as  regards  append- 
age tips  and  number  of  spores  in  an  ascus.  In  some  instances  the 
appendage  tips  are  almost  straight  and  scarcely  swollen  in  well  ma- 
tured specimens ;  but  such  variations  are  to  be  expected  and  are  of  no' 
specific  importance  within  certain  limits. 

Phyllactinia  suffulta,  (Beb.)  Sacc.  Hosts :  Heuchera  parvifoUa, 
Saud  Coulee ;  Typha  latifolia^  Helena ;  Betula  occidentalism  Helena  (Kel- 
sey); Cornus  stoloniferaj  banks  of  the  Upper  Missouri  Biver,  Helena, 
Dillon,  Willis,  Spring  Hill;  common  and  variable;  sometimes  causing 
narked  injury  to  the  leaves  of  hosts. 

PoDOSPHiEBA  OXYAOAT^TH^,  (DC.)  DBy.  Host:  Prunus  Virginianaj 
Sand  Coulee,  Mount  Helena.  More  prone  to  attack  the  leaves  of  vigor- 
ous shoots  in  shady  places.    Not  particularly  abundant. 

MiscBOSPH^BA  SYMPHOBiGABPi,  Howc.  Hosts :  8ymphoricarpu8 
occidentalism  Sand  Coulee,  Belt  Biver,  Sun  Biver  Valley,  Craig,  Helena, 
Dec'r  Lodge,  Dillon,  banks  of  the  Big  Hole  Biver  near  Willis,  banks  of 
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tbe  Bed  Bock  Biver  near  Spring  Hill,  Valley  of  the  Teton ;  8.  raeemosus 
var.  pauciflorusj  Belt  Mountains.  More  prolific  on  the  former  host; 
sometimes  covering  both  surfaces  of  the  leaves,  causing  them  to  faU  be- 
fore their  season. 

MiGROSPH^BA  GBOSSULABijBy  L6v.  Hosts:  Ribes  rotundi/oliumy 
San4  Coulee;  R.flaridumj  Sand  Coulee  and  Helena;  R.  nigrum  (cult. 
black  currant).  Sand  Coulee.  The  perithecia  and  contents  usually  ma- 
ture in  late  autumn,  when  the  leaves  begin  to  fall. 

MiGBOSPH^BA  Bavenellii,  Berk.  Hosts :  Astragalus  adsurgens, 
Sand  Coulee,  Helena,  Deer  Lodge,  Spring  Hill ;  Vicia  Americana^  var. 
linearisy  Sand  Coulee,  Helena,  Deer  Lodge,  Willis,  Belt  Mountains,  and 
the  Valley  of  the  Teton.  Very  abundant  on  the  latter  host,  stunting 
its  growth  and  preventing  the  production  of  flowers. 

It  will  be  evident  from  the  following  table  that  there  are  still  many 
common  and  good-sized  families  whose  members  are  attacked  by  Ery- 
siphecB  that  are  not  represented  in  our  list.  Active  workers  may  expect 
a  rich  harvest  in  Montana  for  several  years  to  come.  The  work  is  in 
its  infancy  here,  and  the  only  active  students  are  Mr.  Kelsey  and  my- 
self. We  want  more  in  the  field.  I  have  made  several  flying  trips  to 
points  all  over  the  Territory,  only  getting  together  a  dozen  species  on 
ninety  odd  different  hosts.  What  we  need  is  more  local  collectors  who 
can  do  thorough  woik  in  their  own  vicinities.  This  want  will  doubtless 
be  supplied  as  our  new  State  grows  older. 


Orders  represented  among  host  plants. 


Ranuncnlacee. 
Geraniace«) — 
Sapindace® — 
LeguminoaiB  .. 

BosaceflD 

SaxifraRacea . . 
ODagrace«B  .... 

Coraaccie 

CaprlfoliaceiD.. 
Rubiacefc 


Compoiiitfe 

Polemoniacew.... 
Ilydrophyllacew. 
Borragina<;e8D.... 

Verbenaceas 

Labiatffi 

Ela^aKnaceo) 

Frticacew 

Cupnlifene 

SalirineiB 

Typbacee 

Graniineie 


Kumber 
of  Kcnera 

in 
the  order. 

Nombcr 
ofsjHfciefl 

the  onUr. 

10 

11 

35 

.     1 

1« 

Total  in  twenty  two  orders. 


ryaiphea;  represented  by  6  genera  and  13  species. 
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STATUS  OF  TEE  SOBGHVM  BUGHT. 
By  W.  A.  Kellerman  and  W.  T.  Swingle. 

Attention  is  called  to  two  papers,  whose  titles  in  full  are  as  follows: 

(1)  NoHzie  preliminari  sapra  alcuni  fenomeni  di  fermentazione  del  Sor- 
go toGcarino  vivenie  (Preliminary  notice  concerning  phenomena  of  fer- 
mentation in  living  saccharine  sorgham).  Nota  dei  Socii  correspon- 
dei^ti  PcUmeri  e  Oonies.  Adunanza  del  dl  1^  dicetnbre  1883.  Estratto  dal 
Rendiconto  delta  R.  A  ccademia  delle  Heienze  fis.  e  mat  di  Napoli.  Faaci- 
coh  120  dicembre  1883. 

(2)  Una  Bivendicazione  di  PriorilA  sulla  Malattia  del  Sorgo  sacoarino 
(A  Tindlcation  of  priority  concerning  the  malady  of  saccharine  sor- 
ghom).  P^  Socio  Dr.  O.  Comes.  Aduna/nza  del  dA  8  agoeto  1889.  Esiratto 
dal  Rendiconto  del  Beale*IstituU>  W  Incoraggiamento.  Fascicolo  7^  e  8^ 
luglio  e  agosto  1889. 

The  authors  of  the  first  paper,  Professors  Palmeri  and  Comes,  noticed 
in  1882  in  the  expressed  juice  of  saccharine  sorghum  minute  forms 
siffliliar  to  ferments,  but  they  made  no  further  observations  in  regard 
to  the  same  an  til  the  following  year.  In  1883  they  found  at  Castellam- 
mare  (Italy)  that  the  canes  presented  a  conspicuous  coloration ;  in  some 
cases  the  whole  interior  portion  of  the  cane  was  red.  This  condition 
gave  rise  to  the  suspicion  thathere  was  presented  the  effect  of  the  attack 
of  UsHlago  Beilianaj  Kiihn.  But  on  the  other  hand,  they  noticed  an  in- 
crease of  temperature  in  a  bundle  of  canes,  which  was  still  more  marked 
in  a  heap  pf  reduced  cane  awaiting  the  extraction  of  the  juice.  The 
jaice  obtained  was  red  in  color  and  immediately  underwent  sponta- 
ueotts  alcoholic  fermentation  which  was  accompanied,  or  at  least  imme- 
diately followed,  by  an  acetic  fermentation.  Examination  was  then 
made  to  determine  whether  fermentation  took  place  in  the  juice  previ- 
ons  to  its  extraction.  For  this  purpose  a  cane  was  made  use  of  that 
bad  been  in  store  for  eight  days.  It  was  cut  into  small  pieces,  put  into 
water  and  subjected  to  distillation.  The  distilled  liquid  gave  an  al- 
coholic odor  and  furnished  also,  with  Muntz's  method,  evidence  of  al- 
coholic content. 

Professors  Palmeri  and  Gomes  then  sought  to  determine  whether  simi- 
larresnlts  would  be  obtained  both  in  the  vigorous  growing  canes  attacked 
with  the  Ustilago^  and  also  in  healthy  and  uninfected  plants.  They 
took  for  this  purpose  from  a  farm  at  Ponticelli  a  few  plants  presenting 
the  red  discoloration,  and  others  that  showed  no  signs  of  the  disease. 
Distillation  one  hour  later  resulted  in  the  detection  of  alcohol  in  the 
ease  of  the  red  canes,  but  none  was  found  in  case  of  the  normal  and 
healthy  plants. 

Sound  canes  were  uniformly  found  to  be  white  within,  but  affected 
ones  were  a  red  orange  color.  The  coloration  appears  first  in  the  fibro- 
vascular  bundles.    It  is  light  yellow,  but  in  marked  contrast  to  the 
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adjacent  tissue.  Later  the  color  deepens  to  a  more  or  less  intense 
orange,  and  the  fibro-vascniar  bandies  appear  as  red  lines.  Finallj 
the  adjacent  tissue  also  becomes  colored^  first  at  isolated  points  and 
then  throughout.  At  this  stage  the  fibro-vascular  bandies  become 
altered  to  a  brown  color.  The  red  coloration  may  be  manifest,  both  in 
the  tissue  of  the  internode  and  in  the  leaf  sheath,  or  it  may  be  limited 
to  the  leaf  sheath.  In  the  latter  case  the  corresponding  fibre- vascular 
bundles  of  the  internode  are  slightly  yellow,  and  those  of  the  leaf  sheath 
are  violaceous.  But  if  the  internodes  and  leaves  are  contemponme- 
onsly  reddened  it  was  found  that  the  fibro- vascular  bandies  of  the  leaves 
first  redden;  then  the  coloration  passes  along  the  bundles  into  the 
stems.  If  the  node  be  examined  in  longitudinal  section  the  red  strands 
will  be  seen  entering  from  the  leaf  sheath.  In  fact  the  fibre- vascular 
bundles  (with  the  surrounding  tissue)  are  colored  their  entire  length, 
and  the  coloration  passes  from  the  leaf  to  the  node,  thence  with  the 
elaborated  sap  through  the  internodes. 

Upon  microscopic  examination  the  investigators  found  the  red  color- 
ation td  be  due  to  a  deposit  on  the  cell  walls.  (Jnder  strong  magnifi- 
cation colorless  micro-organisms  of  varioas  sizes  and  forms  were  de- 
tected. The  larger  ones  were  elliptical,  the  smaller  almost  spherical 
and  highly  refractive.  The  first  propagate  by  budding  and  appear  in 
colonies  of  two  or  three  individuals  auited  by  germination.  Some  of 
them  are  homogeneous,  but  many  present  a  luminous  point  in  the  center 
or  a  point  at  each  end;  still  others  have  three  points,  namely,  one  iu 
the  middle  and  one  at  each  end.  The  presence  and  number  of  these 
luminous  points  depend  on  the  stage  of  development  of  the  cell.  Their 
length  (5-7 Ai)  is  about  twice  their  breadth  (2-<3/i). 

These  micro-organisms,  according  to  Professors  Palmeri  and  Come^, 
probably  correspond  to  the  species  figured  by  Bonorden,  Handb.  All. 
Mykol.  taf.  I  Fig.  2  and  called  Hormiacium  saccharic  This  ferment  is 
very  probably  the  same  as  that  which  was  afterwards  named  by  Rees 
Saccharomyces  ellipsoidetis.  The  spherical  or  subspherical  micro-organ- 
isms mentioned  above  are  scarcely  1/i  long  and  present  an  active  vi- 
bratory movement.  They  should  perhaps  be  referred  to  Ba4iterium 
termo^  Djr.,which  is  commonly  found  in  juices  and  tissues  undergoing 
decay. 

A  positive  demonstration  of  the  mode  of  entrance  of  the  germs  into 
the  tissucf  is  not  claimed,  yet  it  was  suspected  from  observations  above 
given  that  they  enter  from  without — which  is  corroborated  by  the  fol- 
lowing. ^<  Not  only  is  there  a  whitish  cereous  coating,  but  also  another, 
especially  under  the  sheaths  of  the  afifected  stems,  which  is  frost-like, 
greasy  white,  and  cinereous.  Microscopic  examination  reveals  the  fact 
that  this  lime-like  coating  consists  of  myriiuls  of  organisms  like  those 
found  in  the  juices.  The  diseased  plants  remaining  on  the  ground 
afford  in  their  amylaeeoiis  or  saccharine  contents  opportunity  for  in- 
crease of  the  micro-organisms,  which  are  then  finally  wafted  hither  and 
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thither  by  the  breezes.  Disseminated  in  this  manner  they  reach  tbo 
leaves  of  the  sorgham  plants,  upon  whicb,iu  the  presence  of  mists  and 
raio,  tliey  multiply  and  pass  through  casual  wounds  or  through  stomates 
iuto  the  leaves,  thence  with  the  elaborated  sap  to  the  tissues  of  the 
sulk."  This  hypothesis  is  supposed  to  be  justified  further  by  the  obser- 
vation that  the  disease  was  more  intense  during  the  spring  fogs  and  on 
manured  soil  where  the  development  of  such  germs  is  common.  This 
was  the  case  at  Castellammare,  where  the  material  for  study  was  ob- 
tained. 

We  have  thus  given  in  detail  the  account  of  these  interesting  inves- 
tigations (in  fact  this  may  be  considered  for  the  most  part  merely  a 
free  translation  of  the  paper)  though  carried  on  five  years  ago,  for  the 
reason  that  no  extended  notice  of  the  same  has  hitherto  been  given  in 
this  country.  It  was  reviewed  in  the  Botanischea  CentraWlatt  XXIII, 
19  (1885). 

In  the  second  paper  "  Vindication  of  Priority,"  Dr.  O.  Comes,  after 
referring  to  Professor  BurrilPs  and  our  own  investigations  of  the  Sor- 
ghum disease,  calls  attention  to  his  researches  published  in  1883  and 
maintains  most  positively  that  the  disease  studied  by  himself  and  Pro- 
fessor Palmeri  is  the  same  as  that  discovered  by  Professor  Burrill  in 
Illinois  and  further  studied  by  us  in  Kansas. 

Professor  Burrill's  accounts  are  as  follows :  ^^A  Disease  of  Broom-corn 
and  Sorghum,"  in  the  eighth  annual  meeting  of  the  Society  for  the  Pro- 
motion of  Agricultural  Science,  1887,  pages  30-36,  and  in  the  Fourteenth 
Report  of  the  Board  of  trustees  of  the  University  of  Illinois  for  the  two 
years  ending  September  30, 1888,  pages  215-222 ;  and  '^Disease Germs; 
another  illustration  of  the  fact  that  bacteria  cause  disease,"  in  The  Mi- 
croscope, Vol.  VII,  No.  11,  pages  321-331^  taken  from  the  Transactions 
of  the  American  Society  of  Microscopists,  1887.  Our  accounts  are  as 
follows:  *' Preliminary  Report  on  Sorghum  Blight"  in  Experiment  Sta- 
tion, Kansas  State  Agricultural  College,  Bulletin  No.  5,  pages  50-60, 
December,  1888 ;  and  << Sorghum  Blight"  in  the  First  Annual  Report  of 
the  Kansas  Experiment  Station,  State  Agricultural  College,  for  the 
year  1888,  pages  281-315. 

It  is  not  so  clear  to  us  as  it  is  to  Dr.  Comes  that  the  disease  detected 
by  him  is  the  same  as  that  studied  by  us,  and  for  conclusive  evidence 
we  await  further  investigation  on  both  sides.  Dr.  Conies  dealt  with  a 
form  of  disease  characterized  by  evident  alcoholic  (and  acetic)  fermen- 
tation. No  fermentation  whatever  was  detected  either  by  Professor 
Burrill  or  ourselves.  Stress  it  seems  to  us  should  be  laid  on  this  fact, 
lie  says,  in  reference  to  the  microbe  v^ich  he  found,  that  he  first 
thought  he  had  to  do  with  a  saccharomycete,  but  convinced  himself  the 
following  year  that  it  was  a  schizoniycete  and  referred  to  Clostriditim 
but^icum  (Pasteur),  Praz,  in  "  Ji  mardume  delle  radici  e  lagommosi  nella 
vitey  Napoli,  1884  "  We  would  note  in  reference  to  this  species  that  ac- 
14931— No.  4 2 
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cordiDg  to  PrazmowBki,  ^^Untersuchungen  iiber  die  Entwiekeliing^' 
schichte  und  Fermefitwirkung  einiger  Bacterianarten  and  the  description 
in  Schrojter's  ^^ KryptogamenFlora  SchlesienSj^  III,  Band,  Pilze,  8-  166, 
it  is  a  very  different  organism  from  Bacillus  sorghiy  Burrill.  As  fig- 
ured by  De  Bary,  ^^  Lectures  on  Bacteria,"  2nd.  Ed.,  English  transla- 
tion, page  100,  Fig.  13,  it  somewhat  resembles  the  form  shown  by  us, 
Plate  lY.  Fig.  5,  {.  c.  which  is  wholly  unlike  Bacillus  sorghL  In  the 
latter  no  germination  of  the  spores  could  be  seen,  while  in  Clostridium 
butyticum  they  are  said  to  germinate  from  the  end  and  are  so  figured 
by  Prazmowski,  {.  c. 

Dr.  Gomes  further  says  that  not  having  material  at  hand  at  the  time  of 
writing  the  <<  Vindication"  he  was  unable  to  confirm  his  former  reference 
of  the  microbe  to  the  one  previously  described  or  to  determine  whether 
it  be  new  {Bacillus  sorghi)  as  Professor  Burrill  decided.  He  says  that  the 
description  and  figures  given  by  Bonorden  correspond  precisely  to  the 
microbe  under  examination,  and  also  states  that  his  own  description  of 
the  organism  corresponds  exactly  to  that  made  by  Burrill,  and  to  the 
Figures  1,  2,  3,  4,  6,  and  6,  Plate  IV,  of  the  Report  of  the  Botanical  De- 
partment of  the  Kansas  Experiment  Station,  1888,  except  that  his  is  a 
little  larger  than  ours.  Now,  it  should  be  noticed  that  whereas  our  Fig- 
ures 1, 2,  and  3  represent  the  Bacillus  sorghiy  Figures  5  and  6  represent 
Bacilli  very  different  in  size  and  character  and  only  occasionally  found 
as  impurities  in  cultures. 

The  difference  in  size  of  the  micro-organisms  found  by  Dr.  Gomes 
and  of  Bacillus  sorghi  is  by  no  means  inconsiderable.  His  were  5-7// 
long  and  2-^3//  wide.  The  measurements  of  Bacillus  sorghi  are  only  1^ 
by  ^-li/i,  mostly  li^-3  by  J-l/^.  Moreover,  if  Bonorden's  figures 
(taf.  I,  Fig.  2,  and  description  of  species  page  33,  h  c.)  be  examined  it 
will  be  seen  that  they  are  very  different  from  our  figures  of  Bacillus 
sorghi  referred  to  by  Dr.  Gomes,  and  Bonorden's  can  not  for  a  moment 
be  regarded  as  representing  the  species  with  which  we  had  to  deal. 

The  Micrococcus  figured  by  us  (Plate  IV.  Fig.  4.  I.  c.)  was  also  found 
by  him  and  referred  to  Bacterium  termo.  The  figure  alluded  to,  no 
less  than  our  (unpublished)  description  of  the  organism,  shows  that  it 
is  not  Bacterium  termo^  but  a  Micrococcus  measuring  only  ^-|  /i  in  di- 
ameter. 

The  interior  tissue  of  the  cane  when  diseased  (and  the  disease  ap- 
peared within  only  where  the  stalk  had  been  wounded)  was  uniformI.v 
colored  in  specimens  examined  by  us.  We  found  in  no  case  colored 
flbro-vascular  bundles  surrounded  by  white  tissue.  Dr.  Gomes 
found  the  fibro- vascular  butidles  either  light  yellow  or  highly  colored 
and  surrounded  by  white  tissue. 

The  disease  in  Italy  was  found  in  the  saccharine  sorghum,  presum- 
ably Sorghum  saccharatum;  that  which  we  studied  is  in  Sorghum  vnl 
gare^  and  so  far  as  known  to  us  at  present  does  not  occur  on  Sorghum 
saccharatum. 
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Finally  we  observe  that  the  symptoms  of  the  sorghum  disease  re- 
ported by  Dr.  Comes  do  bear,  at  least  saperficially,  a  marked  resem- 
blance to  sorgbam  blight  stadied  by  ns,  yet  at  the  same  time  the  mi- 
crobes appear  to  be  quite  diflferent.  At  any  rate  a  fuller  diaguosis, 
showing  more  points  of  resemblanee,  may  perhaps  reasonably  be  ex- 
pected in  order  to  establish  the  identity  of  the  disease  occurring  in 
Italy  and  in  the  United  States. 

NOTE  BY  T.  J.  BUBBILL. 

Through  the  kindness  of  Professor  Kellerman  I  have  had  an  oppor- 
tnoity  to  examine  the  manuscript  by  himself  and  Mr.  Swingle  in  reply 
to  the  respectful  claim  of  priority  on  the  part  of  Dr.  Gomes  in  the 
matter  of  sorghum  blight.  The  reply  seems  to  me  well  made  and  fairly 
states  the  case  upon  both  sides.  I  will  here  say  that  I  had  seen  the  notice 
in  the  Botanisches  Centralblatt^  XXIII.  19  (1885),  before  my  first  paper 
upon  the  subject  was  published,  and  really  intended  to  refer  to  it. 
However,  it  seemed  certain  to  me  that  the  disease  there  alluded  to 
could  not  be  that  with  which  I  was  engaged.  This  certainty  was  the 
primary  cause  of  the  omission  of  my  intended  reference,  since  I  filed  my 
note  made  at  the  time  of  reading  the  article  among  those  of  general 
plant  diseases  instead  of  among  those  due  to  bacteria,  and  thus  over- 
looked it  when  the  manuscript  was  prepared.  Further,  the  tissues  of 
groviing  sorghum  plants  are  very  likely  to  turn  red  when  injured  in  any 
^ay,  even  by  mechanical  wounds,  while  the  fact  that  alcohol  was  cited  ns 
a  product  and  a  Saccharomycetes  as  an  agent  clearly  separated  the  char- 
acteristics of  the  diseases  studied.  It  is  certain  that  alcohol  is  not 
foand  directly  connected  with  what  is  called  sorghum  blight  in  America. 
It  seems  to  me  impossible  that  any  one  could  mistake  the  organism  de- 
scribed as  the  cause  of  this  last  for  either  Bacterium  termo  or  Clostridium 
hutyricumj  not  to  speak  of  a  Saccharomycetes. 

However,  if  this  sorghum  blight  was  really  investigated  in  Italy  before 
it  was  iu  America,  no  one  will  more  cheerfully  accept  the  fact  than  my- 
^\i  whether  or  not  the  authors  properly  described  what  they  saw. 


BOOT  FUHGUS  OF  NEW  ZEALAITD. 
By  R.  Allan  Wight. 

This  fungus  in  the  mycelial  stage  attacks  a  great  variety  of  tree  roots, 
amongst  the  most  conspicuous  of  which  are  the  apple,  pear,  peach,  and 
all  other  common  orchard  trees.  The  white  thorn  is  also  very  subject 
to  Its  attacks,  as  well  as  a  great  many  Ahies  and  several  of  the  native 
trees  and  plants.  It  also  attacks  the  cabbage,  the  potato,  docks,  sorrel, 
fern,  and  in  fact  is  almost  omnivorous,  which  is  a  marked  peculiarity. 
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The  only  plants  I  have  ever  known  to  resist  it  are  resinoos  pines 
and  roses;  the  former  soffer  at  first  and  the  leaves  tarn  yellow,  bat 
tb^y  ultimately  recover,  and  I  never  knew  one  to  snccomb,  whereas 
the  contrary  is  the  case  with  all  other  plants  attacked. 

In  hedges  of  white  thorn  where  roses  have  been  planted  at  intervals, 
the  thorns  are  killed  and  the  roses  remain  intact  and  quite  uninjured. 
In  an  orchard  it  will  appear  in  patches,  killing  the  fern  and  sorrel  and 
spreading  until  it  reaches  a  fruit  tree;  it  then  attacks  the  bark  round 
the  stem  just  under  the  ground,  which  speedily  rots,  presenting  the  ap- 
pearance of  having  been  cooked,  and  has  an  offensive  smell ;  it  then 
proceeds  along  the  roots  and  the  tree  soon  shows  withered  leaves,  which 
drop  off,  leaving  it  bare,  and  by  and  by  it  falls  over  and  lies  on  the 
ground.  Its  movements  are  uncertain;  sometimes  a  tree  here  and  there 
dies;  sometimes  a  whole  row  and  very  often  acres  are  swept  off.  Many 
entire  orchards  of  fine  trees  are  killed  in  a  few  years.  This  fungus 
is  never  found  in  clay  or  other  damp  soils,  but  always  in  dry  friable 
lands.  Professor  Kirk  of  Wellington  says  it  is  Lycoperdan  gemmatumj 
Batsch,,  and  that  ^^tar  water"  is  a  certain  cure.  The  last  statement 
is  assuredly  an  error,  and  I  think  the  first  is  also.  For  a  great  many 
years  I  have  endeavored  in  vain  to  procure  the  fruit  of  this  fungus, 
using  all  the  means  that  suggested  themselves  to  me,  without  any  | 
success.  I  have  seen  large  quantities  of  the  L.  gemmatum  growing  in 
orchards  where  there  is  no  root  fungus,  and  I  have  seen  a  very  great 
many  orchards  and  watched  several  closely  where  hundreds  of  trees 
are  attacked  and  could  never  find  the  mycelium  connected  with  the 
Lycoperdan, 

The  pest  is  most  plentiful  on  the  skirts  of  the  primeval  forests  and 
on  fern  lands  adjoining  where  no  cultivation  has  ever  been  resorted  to. 
Whole  crops  of  potatoes  are  destroyed  on  such  lands,  and  on  dry  lands 
where  native  tree  stumps  remain  it  is  very  prevalent.  My  own  opinion  is 
that  it  is  a  ftingus  native  to  and  probably  peculiar  to  New  Zealand  (in 
the  North  Island  only).  All  my  experiments  with  sulphur  and  lime  have 
failed.  Kerosene-oil  used  in  winter  has  alone  been  of  any  use,  and  that 
has  been  used  pure  in  winter  without  killing  the  tree.  The  fungi  of 
New  Zealand  are  legion  and  very  destructive,  but  this  is  the  worst,  and 
particularly  as  it  is  confined  to  dry  soils.  Where  I  am  now  writing  500 
trees  have  been  killed  within  the  last  two  years,  and  all  remedies  tried 
have  failed.  The  apple-scab,  the  shot-hole  fungus,  the  oidinm  of  the 
vine  are  terrible  pests  in  New  Zealand,  and  the  settlers  have  more  to 
to  fear  from  fungous  growths  than  insect  pests. 

AuKLAKB,  New  Zealaio). 
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SOHEHOTES  UFOH  ECOHOMIC  PEBOVOSPOBEiB  70B  1889  IH  HEW 

JEB8ET. 

By  Byron  D.  Halsted. 

Early  in  the  season  as  announced  in  the  Botanical  Gazette  for  Jane, 
page  152,  a  peronospora  was  found  npon  cucumber  leaves  growing  under 
glass  here  in  New  Brunswick.  The  disease  assumed  a  violent  form,  and 
in  the  course  of  a  few  weeks  all  the  vines  were  dead.  Squash  seed  was 
afterwards  sown  in  the  same  bed  to  determine  whether  the  peronos- 
pora would  develop  npon  this  near  relative  of  the  cucnmber.  In  the 
meaQtime  the  mildew,  which  seemed  to  be  new,  was  stodied;  the  «iethod 
of  germination  by  zoospores,  and  other  points  weie  determined  and 
specimens  with  drawings  were  afterward  sent  to  Dr.  Farlow. 

An  account  of  this  peronospora  was  given  by  Dr.  Farlow  in  the 
Botanical  Oazette  for  August,  page  189,  in  whicli  it  was  stated  that  the 
same  species  had  been  found  a  few  months  before  in  Japan,  and  that  it 
was  Peronospora  Cubensis^  B.  &  0.,  first  found  in  Cuba  on  Cucurln- 
taeece,  and  described  several  years  ago. 

Leaving  aside  the  interesting  fact  of  the  widely  separated  points 
wbere  this  fungus  has  been  found  the  readers  attention  is  called  to  the 
economic  side  of  the  question,  for  not  only  were  the  squash  leaves  of 
plants  growing  in  the  hot-bed  infected,  but  squash  and  pumpkin  vines 
in  various  parts  of  the  State  were  serionsly  attacked.  The  writer  made 
it  a  point  to  look  for  this  mildew  as  he  visited  various  counties,  and  in 
all  cases  it  was  met  with,  and  in  some  instances  was  so  abundant  as  to 
discolor  and  destroy  the  leaves  before  they  had  attained  full  size. 

The  squash  plant,  from  its  habit  of  growing  horizontally  upon  the 
groaod  and  bearing  large,  widely  separated  leaves,  is  an  easy  one  upon 
which  to  stndy  the  development  of  this  fungus.  It  was  never  found 
npon  theyonng  leaves,  but  it  followed  some  distance  after  and  became 
manifest,  for  example,  upon  the  fourth  or  fifth  leaf  from  the  extremity 
of  the  vine.  The  greenish  yellow  patches  are  first  seen,  and  these  are 
^tnall  and  irregular  in  shape,  being  bounded  by  the  veinlets.  The  spores 
are  borne  upon  the  under  side  of  these  patches  and  when  mature  are 
^markably  dark  in  color.  This  color  is  much  darker  upon  the  squash 
tban  the  cucumber,  and  there  are  other  diiferences  which  would  be 
amply  sufficient  to  warrant  a  varietal  name  if  it  was  not  evident  from 
tiie  hot-bed  experiment  that  the  differences  are  very  probably  entirely 
dne  to  the  influence  of  the  host.  During  another  season,  should  this 
pest  return,  it  is  hoped  that  other  experiments  will  be  made  to  deter- 
Qiine  more  fully  the  habits  of  this  fungus.  As  yet  no  oospores  have 
been  found.  It  should  also  be  said  that  the  attacks  of  this  peronospora 
upon  the  encumber  were  not  confined  to  those  growing  under  glass,  but 
instead  almost  mined  some  large  fields  of  this  plant.    From  the  fact 
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that  this  fan^^us  is  closely  related  to  the  downy  mildew  of  the  ^rape  it 
is  safe  to  coiiclmle  that  an  occasional  spraying  of  the  vines  with  eiflier 
the  Bordeaax  mixtare  or  the  ammoniacal  solution  of  copper  carbonate 
would  prove  an  effective  remedy.  The  only  difficulty  will  be  experienced 
in  getting  the  liquid  upon  the  under  surface  of  the  leaves,  where  it 
should  lodge  to  be  of  most  value.  It  remains  to  be  seen  whether  the 
peronospora  will  attack  and  damage  the  water-melon,  musk -melon,  cit- 
ron, and  other  oucurbitaceous  plants  related  to  the  pumpkin,  squash, 
and  cucumber. 

The  potato  rot  (Phytophthora  infestansj  I^By.)  has  been  unusually 
abundant  in  New  Jersey,  so  much  so  that  many  large  potato-growers 
have  secured  only  a  small  fraction  of  a  crop.  The  exceptional  season 
has  b«en  a  hard  blow  to  the  rot-proof  theory  that  some  ^* potato-seed^ 
dealers  have  advanced.  As  far  as  observed  there  has  been  no  one  sort 
of  potato  that  failed  to  be  attacked  when  the  conditions  of  moisture, 
warmth,  etc.,  were  most  favorable.  Apparently  healthy  potatoes  se- 
cured from  areas  where  most  of  the  tubers  have  decayed  show  the 
threads  of  the  fnngus  in  the  tissue,  and  especially  in  that  portion  in  the 
vicinity  of  the  eyes.  Many  farmers  are  still  to  be  convinced  that  there 
is  any  danger  in  using  such  potatoes  for  the  next  seasbn's  planting. 

In  July  some  of  the  vines  of  Ampelopsis  veitchii^  commonly  known  as 
the  Boston  ivy,  were  found  infested  with  a  peronospora,  that  proved 
upon  examination  to  be  the  P.  vitieola,  DBy.,  so  prevalent  upon  the  cul- 
tivated grapes.  Only  a  few  plants  out  of  many  hundreds  that  are  to  be 
found  in  this  vicinity  were  attacked,  and  all  of  these  were  young  vines. 
In  no  case  was  any  long  i)etioled  or  divided  leaf  found  with  the  mildew. 
The  upper  and  exposed  side  of  the  infested  leaves  became  prematurely 
bright-colored  over  the  attacked  portion ;  while  beneath,  the  conidiphores 
were  short,  quite  evenly  set,  and  when  the  spores  were  mature  the  char- 
acteristic frosty  appearance  prevailed.  It  is  evident  that  this  is  not  a 
favorite  host  for  the  peronospora,  and  in  ordinary  seasons  the  vines  will 
very  likely  not  suffer  from  it.  The  native  species  of  ampelopsis  (A.  quin- 
quefolia)  was  often  found  near  mildewed  plants  of  the  Boston  ivy,  but 
in  no  case  was  any  of  the  fungus  found  upon  this.  It  is,  however,  a 
well-known  host. 

The  last  peronospora  of  the  season  is  that  of  the  cultivated  violet, 
( V.  odorata),  and  was  found  upon  leaves  sent  to  the  station  by  a  grower 
of  violets  for  the  New  York  market,  who  claims  that  his  crop  is  a  fail- 
ure and  the  loss  is  hundreds  of  dollars.  A  comparison  of  this  peron- 
ospora was  made  with  P.  violwj  DBy.,  as  found  upon  Viola  tricolor 
var.  arvense  and  distributed  in  Ellis'  N.  A.  F.  (No.  2207).  The  latter 
is  placed  among  the  species  with  dichotomous  (uniformly  forking  into 
two  parts)  brancfiing  of  the  spore-bearing  threads.  In  the  form  ni)on 
V.  odorata  there  is  no  indication  of  this  form,  but  instead  it  is  quite  like 
the  mildew  upon  the  grape  in  the  manner  of  bearing  the  spores.  Again, 
the  spores  of  the  two  are  different  in  size,  shape,  and  color.    It  is  trne 


203 

that  the  size  and  colordifferenoes  may  be  dae  to  age,  but  in  the  P.  vioke 
proper  the  spores  are  ellipsoidal,  while  in  the  other  they  are  nearly  per- 
fect spheres.  No  oospores  have  yet  been  fonnd.  Whether  it  proves 
to  he  the  same  species  or  not,  and  that  can  be  settled  probably  by  ciil- 
tures«  the  fact  remains  that  one  of  our  choicest  of  hotbed  plants  is  at- 
tacked by  a  mildew  that  from  its  destrnction  attracts  the  attention  of 
the  violet  grower  and  should  be  treated  with  ftingicides.  A  weak  solu- 
tion of  the  aramoniacal  carbonate  of  copper  would  be  likely  to  prove  an 
effective  remedy. 

Among  the  species  of  cystopns,  all  of  which  have  been  abundant, 
only  one  need  be  mentioned  here.  The  search,  among  students  of  this 
genus,  for  the  oospores  of  Cyatoptts  ipomcuv-panduranee^  Schw.  {C.  Con^ 
rolvulacearum,  Otth.)  upon  wild  sweet  potato,  or  Man-of- the- Earth 
{Ipomcea  pandurata)^  a  miserable  weed  with  enormous  roots,  hcis  been 
prolonged  and  was  rewarded  only  recently,  as  stated  by  Dr.  Fallow  in 
Botanical  Gazette  for  August,  page  187.  This  fungus  was  abundant 
in  some  parts  of  the  State  this  year,  doing  valiant  work  in  helping  to 
destroy  a  pest  in  cultivated  grounds.  In  some  cases  the  enlargements 
of  the  stem  where  the  oospores  are  borne  in  great  numbers  were  many 
times  the  normal  size.  The  particular  point,  however,  in  mentioning 
the  species  here  is  to  announce  that  the  leaves  were  found  distorted, 
and  in  these  thickened  points  the  oospores  abound. 

It  may  be  said  inclosing,  that  strange  distortions  of  the  flower  stalks 
of  wild  mustard  were  met  with  this  season,  which  were  due  to  the 
irrowth  within  of  another  member  of  the  same  genus  as  above  men- 
tioned. It  also  works  striking  modifications  of  the  flowers  and  fruit  of 
the  cultivated  radish,  which  are  often  observed  by  truckmen  who  let 
this  plant  ^o  to  seed. 


PBEVALEirCE  OF  EEGOT  IH  1889. 

By  Erwin  F.  Smith. 

Claviceps  purpurea^  (Fr.)  Tul.  was  unusually  prevalent  along  the  east 
shore  of  Lake  Michigan  in  the  summer  of  1889.  At  South  Haven  and 
St.  Joseph  I  saw  it  in  every  rye-fleld,  and  it  was  so  abundant  that  it 
coald  be  gathered  by  the  handful.  Even  scattering  patches  of  rye  in 
orchards,  meadows,  and  along  roadsides  were  infected.  The  best  de- 
veloped sclerotia  were  two  inches  long,  but  where  a  half  dozen  or  more 
grew  from  one  head  they  were  smaller.  In  that  part  of  the  country  it 
has  been  customary  for  some  years  to  grow  r^'c  in  the  peach  orchards 
as  a  green  manure.  It  is  sown  in  the  autumn  and  ploughed  down  in 
the  spring,  but  some  portion  of  the  crop  always  escapes  the  plow  and 
comes  to  maturity.  Moreover,  through  neglect  or  for  other  reasons, 
the  rye  is  not  always  turned  under  green,  so  that  the  soil  may  be 
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assumed  to  be  infected  by  sclerotia  each  year.  Anotber  favoring  con- 
dition was  an  unusually  rainy  season,  April,  May,  and  June  being  very 
wet. 

The  same  month  (July)  I  carefully  examined  a  number  of  large  rye- 
fields  in  the  central  part  of  the  State,  where  the  spring  was  also  wet, 
but  where  rye  is  not  commonly  cultivated,  nor  ever  twice  in  suocessioD 
on  the  same  field,  the  result  being  that  I  could  not  find  a  single  sclero- 
tium. 

It  would  be  interesting  to  know  whether  ergot  was  abundant  in  other 
parts  of  the  country,  particularly  along  the  Atlantic  coa^t,  where  tbe 
rainfall  was  very  heavy,  1889  being  one  of  the  wettest  seasons  on  record. 


AV  EXPERDtENT  IH  THE  T&EATMEHT  OP  BLACE-ROT  OP  THE 

OBAPE. 

By  B.  T.  Galloway.  ! 

Despite  the  fact  that  black-rot  has  ravaged  the  vineyards  of  this 
country  for  more  than  a  quarter  of  a  century,  no  systematic  attempt, 
aside  from  bagging  the  fruit,  was  made  to  combat  it  until  within  the 
past  three  years.  It  is  true  that  numerous  '<  remedies"  were  proposed 
for  the  disease,  but  in  no  case  had  any  of  them  stood  the'  test  of  a 
thorough  trial. 

Bagging  the  fruit  as  a  means  of  preventing  rot  first  began  to  be  ex. 
tensively  practiced  something  like  ten  or  a  dozen  years  ago,  and  there 
is  no  doubt  that  when  properly  done  it  is  still  the  safest  and  most  trust- 
worthy means  of  saving  the  fruit  The  only  drawback  to  bagging  is 
the  cost,  which  must  necessarily  be  considerable,  as  each  bunch,  in 
order  to  be  made  secure.  Is  first  bagged,  then  the  bag  is  fastened,  and 
finally,  when  the  fruit  is  gathered,  the  bags  must  be  removed.  AH 
of  this  of  course  consumes  time,  and  time  is  money  in  this  case  as  well 
as  in  any  other.  Where  a  man  has  a  few  choice  varieties  that  he 
wishes  to  preserve  for  table  use  it  would  probably  pay  him  to  bag  the 
fruit ;  but  if  he  is  a  large  grower,  using  his  crop  for  wine,  the  impracti- 
cability of  such  a  plan  will  at  once  become  apparent. 

At  the  time  bagging  first  began  to  be  practiced,  grape-growers,  as  a 
rule,  recognized  the  fact  that  black-rot  was  a  fungous  disease,  due  to 
outside  influences,  and  not  brought  about  by  any  morbid  conditions  of 
the  plant.  At  first  it  was  the  practice  to  put  on  the  bags  as  soon  as 
the  first  rot  specks  appeared ;  but  experience  soon  demonstrated  that 
to  preserve  the  fruit  it  was  necessary  to  inclose  the  clusters  shortly 
after  the  flowers  opened. 

In  order  to  settle  definitely  the  cause  of  rot  and  if  possible  to  provide 
a  remedy,  this  Department  began  an  investigation  of  the  su^ect  iu 
1886.  It  is  not  necessary  here  to  go  into  the  details  of  this  work,  it 
being  sufficient  for  our  puri>ose  to  say  that  it  was  proved  beyond  ques- 
tion that  the  malady  was  caused  by  a  parasitic  fungus  growing  within 
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the  tissaes  of  the  berry,  that  this  parasite  was  propagated  by  minute 
spores  which  were  at  all  times  present  in  the  vineyard  only  awaiting 
suitable  conditions  of  moisture  and  heat  and  contact  with  the  growing 
frait  to  caose  infection.  These  facts  once  demonstrated  it  was  readily 
understood  why  bagging  prevented  the  rot,  as  by  that  process  the  spores 
were  simply  excladed  and  infection  thereby  made  impossible.  Having 
reached  this  stage  of  the  investigation,  the  question  arose  as  to  whether 
there  was  not  some  substance  or  substances  which  if  applied  to  the 
frnit  would  prevent  the  spores  from  germinating  or  destroy  them  en- 
tirely, thereby  preventing  infection  in  practically  the  same  manner  as 
with  the  ba^s. 

The  questions  to  be  considered  in  this  connection  were  numerous  and 
difficult  of  solution.  It  was  necessary  that  the  substance  employed 
should  not  injure  the  fruit  or  foliage,  that  it  should  be  cheap,  easily  ap- 
plied, and  above  all  things  practicable,  and,  finally,  that  it  should  not 
render  the  fruit  unfit  for  eating  or  wine-making.  The  good  results 
obtained  in  treating  mildew  with  the  sulphate  of  copper  compounds 
was  a  sufficient  reason  for  giving  these  preparations  a  thorough  trial 
for  black-rot.  Accordingly  the  first  systematic  experiments,  made  with 
a  view  of  determining  the  value  of  the  copper  remedies  for  the  disease, 
wei-e  undertaken  in  the  snmmer  of  1887.  The  experiments  were  made 
over  a  very  wide  area,  and,  while  the  results  were  by  no  means  conclu- 
sive, they  were  of  such  a  nature  as  to  warrant  a  further  continuance  of 
the  treatment. 

In  1888  the  experiments  were  repeated  on  a  more  extended  scale,  and 
as  a  result  it  was  demonstrated  beyond  question  that  in  a  favorable  or 
even  ordinary  season  from  40  to  60  per  cent,  of  the  crop  could  be  saved 
from  rot.  These  trials  also  showed  that  of  all  the  preparations  used 
the  Bordeaux  mixture,  containing  6  pounds  of  sulphate  of  copper  and 
4  pounds  of  lime  to  22  gallons  of  water,  yielded  the  best  results.  It 
was  further  demonstrated  that  the  applications  to  be  successful  must 
be  applied  early;  in  fact  this  was  to  be  expected  from  what  was  already 
known  concerning  the  proper  time  for  bagging  the  fruit. 

This  year  among  other  things  we  planned  an  experiment  designed  to 
throw  some  additional  light  on  a  number  of  questions  in  connection 
with  the  treatment  of  black-rot ;  chief  among  them  were  the  following : 

(1)  A  comparison  of  the  actual  cost  and  results  of  the  treatment, 
nsing  the  preparations  known  as  ean  celeste,  Bordeaux  mixture,  and  the 
amraoniacal  solution  of  carbonate  of  copper. 

(2)  The  proper  strengths  of  the  preparations,  i.^.  the  strength  which 
would  give  the  best  results. 

(3)  The  proper  time  to  apply  the  remedies. 

(4)  The  efiect  of  winter  treatment,  ».  e.  spraying  the  vines  before 
the  leaves  start. 

The  vineyard  selected  for  the  work  was  situated  near  Eastham,  Ya., 
and  was  the  property  of  Mr.  A.  L.  HoUaday,  who,  it  is  proper  to  state, 
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conducted  all  the  experiments  from  beginning  to  end.  The  vineyard, 
of  about  2i  acres,  contained  something  over  1,400  Norton  vines,  these 
being  in  their  tenth  year.  This  area  was  divided  into  sixteen  sections; 
but  as  two  of  these  were  treated  with  remedies  with  which  we  are  not 
at  present  concerned,  they  will  be  omitted  altogether.  The  fourteen 
sections  were  treated  as  follows: 

Section  1. — Bordeaux  mixture  a,  containing  6  pounds  of  sulphate  of 
copper  and  4  pounds  of  lime  to  22  gallons  of  water. 

Section  2. — Ean  celeste,  containing  1  pound  of  sulphate  of  copper,  1^ 
pints  of  aqua  ammonia,  and  22  gallons  of  water. 

Section  3. — No  treatment. 

Section  4. — Bordeaux  mixture  b,  containing  4  pounds  of  sulphate  of 
copper,  2  pounds  of  lime,  and  22  gallons  of  water. 
.    Section  5. — Eau  celeste  &,  containing  2  pounds  of  sulphate  of  cop- 
per, 2  pounds  of  carbonate  of  soda,  1^  pints  of  aqua  ammonia,  and  22 
gallons  of  water. 

Section  6. — No  treatment. 

Section  7. — Ammonlacal  solution  of  carbonate  of  copper,  containing 
carbonate  of  copper  3  ounces,  aqua  ammonia  1  quart,  water  22  gallons. 

Section  8. — Bordeaux  mixture  a,  applied  in  a  different  part  of  the 
vineyard  from  section  1. 

Section  9. — No  treatment. 

Section  10. — Bordeaux  mixture  6,  applied  in  a  part  of  the  vineyard  re- 
mote from  section  4. 

Section  11. — Bordeaux  mixture  a.  applied  some  distance  from  1  and  8. 

Sectionl2. — Bordeaux  mixture  o,  containing  copper  two  pounds,  lime 
1  pound,  water  22  gallons. 

Section  13. — Amiponiacal  solution  of  carbonate  of  copper  apnlied  at 
some  distance  from  Eection  7. 

Section  14. — Bordeaux  mixture  d,  containing  3  pounds  of  sulphate  of 
copper,  1  pound  of  lime,  and  22  gallons  of  water. 

Sections  10  and  11. — Were  treated  in  March  with  a  simple  solution  of 
sulphate  of  copper,  1  pound  of  the  copper  to  25  gallons  of  water. 

With  the  exception  of  8  all  the  sections  were  sprayed  the  first 
time  on  May  18,  the  second  on  June  3,  third  on  July  23,  fourth  on 
August  3,  and  fifth  on  August  16;  Section  8  received  its  first  applica- 
tion on  the  6th  of  June,  this  being  the  experiment  designed  to  test  the 
effect  of  late  spraying.  On  the  1st  of  October  the  fruit  on  all  the  sec- 
tions was  gathered  and  carefully  weighed,  with  the  following  results : 
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Now,  iu  regard  to  the  cost,  the  chemicals  were  all  purchased  at  whole- 
sale rates,  as  follows : 

Sulphate  of  copper per  ponnd..  fO.  06| 

Best  lime per  barrel..     1.25 

Aqua  ammonia per  pound..     0.05 

Carbonate  of  copper,  concentrated  aolation per  quart . .     0. 16| 

Using  the  Japy  pump  and  Vermorel  nozzle,  it  is  estimated  that  the 
cost  of  labor  in  applying  the  remedies  was  $2.50  per  acre  for  five  appli- 
cations, or  one-half  a  cent  per  vine.  The  number  of  gallons  of  the  various 
solutions  used  per  acre  was,  on  an  average,  44.  Taking  these  figures  as 
a  basis,  we  have  the  total  cost  of  treating  the  various  sections  as  fol- 
lows : 
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It  is  seen  from  the  foregoing  tables  that  the  largest  yield  per  vine 
(3.48  pounds)  is  in  section  11,  where  the  Bordeaux  mixture,  containing 
G  pounds  of  copper  and  4  pounds  of  lime,  was  used.  This  section  also 
received  the  winter  treatment.  By  comparing  this  yield  with  that  of 
section  1 ,  where  the  same  mixture  was  used  but  the  winter  treatment 
omitted,  it  is  seen  that  there  is  a  gain  in  favor  of  the  winter-treated 
section  of  nearly  a  pound  per  vine.  Now  examine  the  figures  in  section 
4,  treated  with  the  Bordeaux  mixture,  containing  4  pounds  of  copper 
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sulphate  and  2  i>onnd8  of  lime,  and  it  will  be  seen  that^  the  yield  per 
vine  is  2.19  pounds.  In  section  10,  treated  in  exactly  the  same  way, 
with  the  addition  of  one  winter  spraying  with  the  simple  solution  of 
sulphate  of  copper,  the  yield  is  3.21  pounds,  a  gain  of  more  than  a  pound 
per  vine.  This  certainly  indicates  that  the  winter  treatment  in  this 
case  resulted  beneficially,  but  whether  the  same  will  hold  true  every- 
where we  are  not  prepared  to  say.  Assuming  that  it  does,  however,  let 
us,  on  the  basis  of  the  figures  here  given,  estimate  the  cost  of  treating 
an  acre  of  vines  and  compare  the  yield  with  that  of  an  acre  not  treated. 

Let  us  suppose  that  A  owns  a  vineyard  of  1  acre  and  that  his  neigh- 
bor, B,  is  the  possessor  of  a  similar  number  of  vines  of  the  same  variety. 
A  treats  his  vineyard  six  times,  as  follows : 

March  20,  sprayed  with  a  simple  solution  of  sulphate  of  copper,  1 
pound  to  25  gallons,  at  a  total  cost  of  65  cents.  May  18,June  7,  July 
23,  August  5,  and  August  16,  sprayed  with  the  Bordeaux  mixture,  con- 
taining 6  pounds  of  sulphate  of  copper,  4  pounds  of  lime  to  22  gallons 
of  water,  at  a  total  cost  of  $6.70,  which,  upon  adding  the  65  cents  for 
first  spraying,  becomes  $7.35. 

B  makes  no  treatment  whatever,  consequently  saves  the  $7.35.  A*$ 
vineyard  of  500  vines  yields  3J  pounds  per  vine,  or  1,750  pounds  for  the 
whole,  which,  at  3  cents  per  pound,  equals  $52.50. 

B's  vineyard  yields  500  pounds,  or  1  pound  per  vine,  valued  at  3  cents 
per  pound,  or,  for  the  whole,  $15.  Summing  up  the  results  we  have 
the  following : 

A. 

By  treatment  of  vineyard |7.3o 

Yield  of  grapes,  1 ,750  pounds,  at  3  cents  per  ponud r»2.  TiO 

Balance 45.15 

B. 

No  treatment. 

Yield  of  grapes,  500  poands,  at  3  cents  per  poond 15.0^ 

Diflference  in  favor  of  A 30.15 

Turning  again  to  the  table  we  notice  that  section  2,  treated  with  ean 

celeste  containing  1  pound  of  copper  sulphate  and  1^  pints  of  ammonia 

to  22  gallons  of  water,  yielded  3.22  pounds  per  vine.    This  is  indeed  a 

very  gooil  showing,  but  as  this  preparation,  unless  used  with  extreme 

'caution,  is  certain  to  burn  the  foliage  its  use  can  not  be  advised. 

The  conclusions  which  we  draw  from  the  foregoing  may  be  briefly 
summed  up  as  follows : 

(1)  It  pays  to  treat  the  vines  for  black-rot, 

(2)  The  best  preventive,  all  things  considered,  is  the  Bordeaux  mh- 
ture,  containing  G  pounds  of  copper  sulphate,  4  pounds  of  lime  to  ^^^^ 
gallons  of  water. 
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(3)  As  the  amount  of  copper  in  the  Bordeaux  mixtare  is  decreased  its 
value  as  a  preventive  is  lessened. 

(4)  The  application  of  the  Bordeaux  mixtare  should  in  all  cases  begin 
early, «.  e*j  about  the  time  the  flowers  are  opening. 

(5)  Spraying  the  vines  before  the  leaves  start  with  the  simple  solu- 
tion of  sulphate  of  copper  is  decidedly  beneficial.* 


EKYSIPHEiB  TJPOH  PHYTOPTTJS  DI8T0&TI0K8. 

By  P.  W.  Anderson  and  F.  D.  Kblsey. 

Dr.  Byron  D.  Halsted's  note  on  Sphcerotheca  on  Pbytoptus  distor- 
tions in  the  September  Journal  is  interesting,  and  concludes  by  asking; 
"Have other  Phytoptus  growths  been  found  infested  with  members  of 
ErysiphecB  f  So  far  as  observations  on  the  subject  go  in  Montana 
an  affirmative  answer  might  be  returned.  In  the  article  on  Montana 
Eri/sipkeas  in  this  number  of  the  Journal  by  one  of  the  writers,  mention 
is  made  of  Sphcerotheca  Castagneiy  L^v.  on  Shepherdia  argentea  (Bull  or 
Buffalo  Berry),  on  Oeranium  incisum,  and  on  Erigeran  Canadense;  also 
of  Sphcerotheca  mora-uvw,  (Schw.)  B.  &  G.  on  Eibes  rotundi/oUum;  the 
former  fungus  on  Shepherdia  and  the  latter  fungus  on  Ribes  were  asso- 
ciated with  the  mites,  and  the  peculiar  powdery  coating  caused  by  these 
creatures  in  places  almost  covered  the  fungus.  In  both  cases  the  dis- 
torted leaf  axils,  abnormally  developed  buds,  and  thickened  brittle 
npper  leaves  bore  the  perithecia  of  largest  size  and  in  greatest  numbers, 
leading  us  to  the  same  natural  conclusion  as  was  formed  in  the  mind  of 
Dr.  Halsted  regarding  the  benefit  received  by  the  fungus  through  the 
QDasaal  softening  of  the  host  tissues.  Like  him,  too,  we  observed  that 
on  those  portions  of  the  host  unaffected  by  the  mite  the  fungus  was  only 
in  an  ordinary  degree  of  development  for  that  time  of  the  year  [July  10 
for  &  Castagneiy  L^v.,  and  June  8,  or  9,  for  8,  mors-uvce^  (Schw.)  B.  &  C] 

On  the  Oeranium  incieum  occurred  also  some  mite  together  with  the 
8.  Casiagneij  lAv.j  and  again  the  fungus  seemed  to  be  more  richly  de- 
veloped on  the  doubly  affected  parts.  Late  in  the  season  the  same 
fungus  was  found  on  Erigeron  Oanadensey  and  growing  side  by  side  with 
this  host  were  plants  of  Epilobium  coloratum  badly  affected  by  a  mite, 
and  the  conidial  form  of  an  Eryeiphece  which  seemed  to  be  Sphcerotheca 
Castagneij  although  no  positive  determination  could  be  reached.  On 
Ojrytrapis  Lambertij  Astragalus  triphyllusj  and  Astragalus  adsurgens^ 
Erysiphe  communis^  (Wallr.)  Fr.,  has  been  frequently  seen  in  company 
with  a  mite ;  while  Erysiphe  cichoracearum^  DO.,  may  be  found  at  almost 
any  time  during  the  summer  in  connection  with  mites  on  Chrysopsis  vil- 
fo«a,  Helianthus  (several  species),  Cnicus  undulatus,  Erigeron  macranthus^ 
and  Mertensia  Sibirica.    In  every  case  where  these  forms  of  animal 

'Applicable  only  to  thia  experiment. 
U931— No.  4 3 
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ami  vegetable  life  are  so  asBOciated  there  is  a  more  vigoroas  develop- 
went  and  more  early  maturing  of  the  fnngns  than  nnder  ordinary  cir- 
cumstances.    Let  as  hear  from  others  on  this  interesting  subject. 


TKEATMENT  OF  APPLE  SCAB. 

By  B.  T.  Galloway  and  E.  A.  Southwohth. 

In  May  of  last  spring  arrangements  were  made  with  the  experiment 
stations  of  Michigan  add  Wisconsin  to  carry  on  a  series  of  experiments 
for  tbe  purpose  of  finding  a  remedy  for  Apple  Scab  {Fusicladium  den- 
driticumy  Fckl.). 

Tlie  fields  of  experiment  were  located  at  Lansing,  Mich.,  on  the  Col- 
lege Farm,  and  at  Ithaca,  Eichlaud  County,  Wis. ;  the  work  at  the  former 
place  being  under  the  direction  of  Professor  Taft,  Horticulturist  of  the 
College  and  Experiment  Station,  and  at  the  latter  under  the  genenil 
supervision  of  Professor  £.  S.  Goff,  Horticulturist  of  the  Wisconsin  Ex- 
periment Station,  and  in  direct  charge  of  Mr.  A.  L.  Hatch,  of  Ithaca. 

Tbe  season  was  a  favorable  one,  as  the  weather  was  wet  enough  to 
favor  the  growth  of  the  fungus  and  thus  offered  a  fair  test  of  the  rem- 
edies employed. 

The  plan  of  work  was  drawn  up  at  this  Department  and  the  same 
outline  for  the  experiments  was  given  to  both.  The  instructions  were 
very  carefully  carried  out,  and  both  experimenters  have  been  unremit- 
ting in  their  diligence  in  making  the  applications  and  preserving  ac- 
curate accounts  of  the  i*esu1ts. 

The  fungicides  used  were  sulphide  of  potassium,  hyposulphite  of 
soda,  a  soluble  sulphur  powder  prepared  by  Mr.  E.  Bean,  Jacksonville, 
Fla.,  ammoniacal  solution  of  copper  carbonate,  and  modified  eau  celeste. 
Professor  Goff,  however,  did  not  use  the  eau  celeste. 

Both  made  seven  applications;  Professor  Goff  beginning  May  Id, 
and  Professor  Taft  May  24,  when  the  apples  were  about  the  size  of  peas 
and  before  any  trace  of  scab  was  apparent  In  regard  to  the  time  of 
beginning,  Mr.  Hatch  says  he  is  convinced  that  the  applications  should 
be  started  earlier,  as  he  thinks  fungus  activity  begins  with  the  swelling 
of  the  buds.  The  varieties  treated  were  the  Northern  Spy,  by  Profes- 
sor Taft,  and  the  Fameuse,  by  Professor  Goff;  both  selected  because 
they  had  been  particularly  troubled  by  scab  previous  to  the  present 
year. 

With  regard  to  the  strength  of  the  solutions  employed.  Professor  Taft 
and  Professor  Goff  both  used  the  potassium  sulphide  in  the  proportions 
of  one-half  ounce  to  the  gallon  of  water.  The  hyposulphite  was  used  in 
both  cases  at  the  rate  of  1  pound  to  10  gallons.  Professor  Goff  records 
some  injury  to  the  leaves  from  this  strength,  aud  on  the  fifth  applica- 


211 

tion  Professor  Taft  reduced  the  solutions,  usiug  1  pound  to  12  gallons, 
after  which  he  says  there  was  no  further  injury  to  the  foliage. 

The  soluble  sulphur  powder  was  used  in  the  proportion  of  1  pound  to 
10  gallons  of  water,  but  Professor  Taft  was  not  able  to  make  the  first 
application  until  June  6.  Mr  Bean  also  sent  Professor  Ooff  a  concen- 
trated solution  of  the  powder,  which  was  diluted  and  used  for  three  ap- 
plications to  two  trees,  after  which  he  was  obliged  to  stop  because  he 
had  exhausted  the  supply  and  received  no  more. 

The  copper  carbonate  was  prepared  differently  by  the  two.  Profes- 
sor Taft  used  the  usual  formula,  3  ounces  of  copper  carbonate  dissolved 
in  1  quart  of  ammonia  and  the  whole  diluted  to  22  gallons.  It  was 
used  at  this  strength  throughout  the  experiment,  but  produced  a  russet 
ap{)earauce  on  the  fruit,  and  he  recommends  that  it  should  be  diluted 
to  28  instead  of  22  gallons. 

Professor  Goff  procured  the  copper  carbonate  by  precipitating  it  with 
carbonate  of  soda  from  a  solution  of  copper  sulphate.  He  found  that 
Duly  1^  ounces  of  the  dried  precipitate  would  dissolve  in  1  quart  of  am- 
monia, and  to  this  he  added  90  parts  water.  At  the  sixth  spraying  (July 
24)  he  observed  that  the  apples  had  assumed  a  russet  appearance  from 
some  injury  to  the  epidermis.  For  the  sixth  and  seventh  spraying  he 
reduced  it  one-half,  that  is  diluted  it  180  times. 

Professor  Taft  prepared  the  eau  celeste  as  follows :  He  dissolved  2 
pounds  of  copper  sulphate  in  hot  water,  and  in  another  vessel  dissolved 
U  pounds  carbonate  of  soda ;  the  two  were  mixed  and  diluted  to  22  gal- 
lons, 1^  pints  of  ammonia  being  added  before  using.  This  also  gave  a 
rasset  appearance  to  the  fruit,  and  he  recommends  the  use  of  30  or  32 
gallons  of  water  instead  of  22. 

On  the  sixth  application  Professor  Taft  only  sprayed  one  tree  with 
each  solution,  leaving  one  unsprayed  in  each  case,  He  made  the  last 
application  A.ugust  1,  and  Mr.  Hatch  made  the  last  application  for 
Professor  Goff  on  August  10. 

Results. — ^The  copper  solutions  remained  persistently  on  the  leaves, 
even  resisting  heavy  showers  which  washed  off  all  traces  of  the  sulphur 
compounds,  and  when  the  leaves  fell  in  October  traces  of  copper  could 
Btill  be  seen  on  them. 

Scab  was  first  noted  at  Lansing  on  the  fourth  application,  June  25, 
^7ben  it  had  made  its  appearance  on  all  the  trees,  but  was  noticeably 
less  on  those  sprayed  with  the  copper  solutions,  and  less  on  the  other 
treated  trees  than  on  the  untreated  ones. 

At  time  of  harvesting  Professor  Taft  picked  all  the  apples  on  the 
trees  and  assorted  them  into  three  lots,  of  first,  second,  and  third 
quality.  The  first  class  contained  those  free  from  scab,  the  second  those 
slightly  scabby  but  not  distorted  or  under  size,  the  third  those  that 
were  distorted  or  under  size.  Those  in  each  class  were  counted  and 
the  percentage  which  they  formed  of  the  whole  estimated. 
At  Ithaca^  Wis.,  the  apples  were  not  all  picked,  but  a  market-basket 
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holding  aboat  1 J  pecks  was  first  filled  with  apples  from  the  lowest  branches 
of  one  of  the  trees.  Next  a  similar  basketful  was  picked  from  the 
branches  that  were  jast  the  height  one  could  conveniently  reach,  takiug 
care  to  pass  clear  around  the  tree  in  both  cases.  After  this  a  basket 
of  one-half  a  bushel  was  filled  from  the  tallest  branches  of  the  tree. 
The  apples  were  then  poured  upon  an  assorting  table ;  and  the  baskets 
filled  and  emptied  again  in  the  same  manner  and  from  the  same  tree, 
after  which  the  contents  of  the  six  basketfuls  were  assorted  into  three 
qualities  as  in  the  preceding  case. 
The  results  in  both  cases  are  embodied  in  the  following  table : 


PotaMium  salphido 

Sodium  hyposulphite. . . 

Sulphur  powder 

Ami  copper  carbonate . 

£au  celeste 

8ulphur  solution 

Unsprayed 
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It  will  be  seen  that  at  both  places  there  is  a  very  decided  showing  iu 
favor  of  the  copper  solutions.  Professor  Ooft'  did  not  try  the  eau  celeste, 
and  this  produced  the  best  results  for  Professor  Taft,  giving  68.8  ^»er 
cent,  entirely  free  irom  scab.  One  of  the  trees  produced  88  per  cent. 
free  from  scab,  the  other  was  heavily  loaded  and  gave  59  |)er  cent. 
The  two  sets  of  results  agree  as  to  the  main  point  but  show  some  strik- 
ing diiiereuces.  It  is  probable  that  these  are  partly  owing  to  difi'er* 
ent  localities,  varieties  treated,  and  varying  conditions  of  weather,  and 
very  likely  in  great  measure  to  different  ideas  of  the  two  experimenters 
as  regards  the  three  classes  into  which  the  apples  were  assorted.  In 
many  cases  it  would  be  a  question  as  to  which  of  two  classes  an  apple 
should  belong. 

By  comparing  the  two  tables  it  is  evident  that  the  badly  scabby 
apples  were  more  numerous  in  Mr.  Hatch's  orchard,  while  those  of  tbe 
second  quality  preponderated  on  the  college  farm. 

Professor  Goff  obtained  the  best  results  with  the  ammoniacal  copper 
carbonate  solution,  thereby  keeping  75.02  per  cent,  free  from  scab  agaiust 
51.2  per  cent,  by  Professor  Taft.  There  is,  however,  about  the  same 
per  cent,  of  badly  scabby  apples  in  both  cases.  Professor  Ooff 's  results 
with  this  are  even  better  than  Professor  Taft's  with  eau  celeste,  except 
that  the  badly  scabby  apples  were  over  1  per  cent,  greater  with  tlie 
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former.  The  most  Bkiking  diiference  io  the  resalts,  however,  ii»  in  case 
of  the  salphar  powder.  With  Professor  Groff  it  ranked  ahead  of  the 
potassiam  salphide,  and  as  regards  amount  of  badiy  scabby  apples, 
ahead  of  the  sodium  hyposulphite,  while  with  Professor  Taft  it  fell  be- 
hind both.  The  solution  of  the  powder  which  was  prepared  by  Mr. 
Bean,  although  applied  but  three  times,  completely  preserved  42.9  per 
cent  of  the  fruits  from  scab  against  23.34  per  cent,  on  the  unsprayed 
trees,  a  very  good  showing  under  unfavorable  conditions.  With  Pro- 
fessor 6off  sodium  hyposulphite  succeeded  better  than  potassium  sul- 
phide, while  the  contrary  was  true  with  Professor  Taft,  although  the 
difference  is  not  marked  in  either  case. 

Aside,  however,  from  these  minor  differences,  it  is  evident  from  the 
tables  that  the  sprayed  trees,  especially  those  sprayed  by  copper  com- 
pounds, produced  a  much  larger  percentage  of  healthy  fruit  than  the 
unsprayed.  The  greatest  difference  between  the  perfect  fruit  on  sprayed 
and  unsprayed  trees  under  Professor  Goff's  charge  was  51.68  per  cent, 
and  the  least  6.7  per  cent.  The  greatest  difference  in  those  under  Pro- 
fessor Taft's  charge  is  56.3  per  cent,  and  the  least  6.1  per  cent.,  the  two 
results  being  essentially  the  same. 

Besides  the  tabulated  results  there  were  others  which  are  of  great 
importance  but  can  not  be  estimated  in  exact  figures.  A  scabby  apple 
h  much  smaller  than  a  healthy  one,  and  in  many  cases,  while  the  apples 
could  not  be  placed  in  class  one,  the  scab  had  so  been  held  in  check  that 
the  fruit  had  obtained  a  greater  size  than  it  otherwise  would.  Profes- 
sor Taft  gives  the  difference  in  weight  between  perfect  and  scabby 
fruits  as  varying  from  .037  to  .002  pound  for  each  apple,  and  says  the 
scabby  apples  are  10  per  cent,  smaller  than  the  perfect  ones,  making  a 
difference  of  nearly  a  bushel  per  tree  in  size  alone,  besides  the  fact  that 
the  apples  that  are  badly  scabby  are  unmarketable.  ^<  From  the  com- 
bined effect  of  the  two  causes,"  he  says  *^  we  lost  on  some  trees  a  barrel 
ofapples.'' 

The  cost  of  the  chemicals  and  labor  expended  varied  but  slightly  in 
the  two  cases,  but  both  gentlemen  were  obliged  to  buy  chemicals  in 
small  amounts,  and  the  cost  per  tree  would  be  greatly  lessened  by  treat- 
ing a  large  orchard  and  buying  materials  in  quantity.  Professor  Taft 
used  large  trees  requiring  3  gallons  each  for  each  application,  while  Pro- 
fessor Goff  used  3  gallons  for  the  two  trees,  but  Professor  Goff  estimates 
the  labor  higher  than  Professor  Taft,  and  this  makes  the  figures  nearly 
alike.  Both  these  estimates,  however,  are  for  seven  applications.  In 
an  average  season,  and  with  the  copper  solutions,  four  or  at  most  five 
applications  will  probably  be  sufficient.  It  is  likely  that  in  a  large  or- 
chard with  average  sized  trees,  when  the  chemicals  were  purchased  by 
the  qaantity  the  expense  could  be  reduced  nearly  onehalf.  The  expense 
of  the  ammoniacal  solution  in  particular  wouhl  be  reduced  by  purchas- 
ing the  copper  carbonate  instead  of  preparing  it  from  the  sulphate. 
14931— No.  4 3 


214 

In  Mr.OoiTs  oalcalations  the  cost  for  labor  in  making  the  treatmeDts 
amoants  to  more  than  half  the  expense. 

It  seems  probable  that  it  would  be  profitable  to  make  the  first  appli- 
cation earlier  than  was  done  this  year,  and  there  is  no  reason  why  this 
application  or  the  next  should  not  be  combined  with  London  Purple  or 
some  other  insecticide,  and  the  tree  protected  from  insects  and  fungi 
at  the  same  time.    Mr.  Hatch  closes  his  report  thus: 

What  we  now  need  is  to  determine  the  correct  amount  of  the  copper  mixture  to  use, 
the  times  beet  saitedto  its  application,  and  what  combinations  to  make  xr^'^h  insecti- 
cides, and  a  new  era  in  fhiit  ooltore  will  be  inaugurated. 


vons. 

By  B.  T.  Gallowat. 
POWDEBT  MILDEW  OF  THE  BEAN. 

Under  date  of  December  13  Mr.  G.  N.  McOailan,  of  St.  George's,  Bet- 
muda,  writes  that  on  the  20th  of  November  his  section  was  visited  by 
a  very  heavy  fog,  and  a  few  days  later  he  noticed  that  his  crop  of  six- 
weeks  beans  was  badly  mildewed,  the  fungus  being  one  of  the  Ery- 
sipheas^  probably  Erysiphe  communis^  L6v.  He  immediately  gave  the 
plants  a  thorough  dusting  with  flowers  of  sulphur,  and  in  a  week  the 
fungus  had  entirely  disappeared  and  the  plants  produced  a  good  crop. 
Mr.  McCallan  was  highly  pleased  with  this  result,  as  he  has  several 
times  lost  his  entire  crop  of  beans  from  the  attacks  of  the  same  fungus. 
In  this  country,  peas,  especially  those  planted  late  in  the  season,  are 
often  attacked  by  mildew,  which  in  all  probability  might  be  easliy 
prevented  by  the  timely  application  of  flowers  of  sulphur  or  some  other 
fungicide.  A  powder  made  by  mixing  equal  parts  of  air-slaked  lime 
and  flowers  of  sulphur  will  be  found  a  very  good  remedy  for  this  dis- 
ease.  The  powder  should  be  dusted  on  the  foliage  at  the  first  appear 
ance  of  mildew  and  the  operation  repeated  every  ten  or  twelve  days,  or 
more  often  if  there  is  an  abundance  of  rain. 

If  one  has  a  spraying  machine  a  solution  made  by  dissolving  3  ounces 
of  carbonate  of  copper  in  2  quarts  of  aqua  ammonia  diluted  to  22  gal- 
lons will  be  found  an  efficient  remedy  against  mildew.  This  solutioa 
should  be  applied  every  twelve  or  fifteen  days,  beginniog  at  the  first 
appearance  of  the  disease.  Three  ounces  of  carbonate  of  copper  can  be 
bought  for  10  cents,  while  the  (immonia  will  cost  about  10,  making  tbe 
total  cost  of  the  22  gallons  20  cents;  certainly  a  very  cheap  fungicide. 
If  carbonate  of  copper  is  not  obtainable  it  may  easily  be  prepared  by 
first  dissolving  sulphate  of  copper  (blue  stone)  in  water  and  then  adding 
ordinary  washing  soda.  The  precipitate  formed  on  the  addition  of  the 
latter  substance  is  carbonate  of  copper,  and  in  order  to  obtain  it  tbe 
li(}uid  onl^  ffe^49  tp  be  drawn  o^'  ^pd  the  copper  carbpi}a|;e  dried. 
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BUST  OF  FLA^ 

A  short  time  ago  we  received  from  Mr.  Frazier  S.  Grawfordi  of  Ade- 
laide, South  Australia,  some  specimens  of  flax  affected  with  a  fuugas, 
which  upou  esaminatiou  proved  to  be  Melampsora  Iiiti,  (DO.)  Tul.  Mr. 
Crawford  wrote  that  the  parasite  had  destroyed  a  crop  off  flax  near  Ade- 
laide, and  expressed  the  fear  that  it  would  spread  and  prove  a  trouble- 
^me  pest.  The  fungus  has  long  been  known  in  Europe,  where  it  has 
occasioned  considerable  trouble;  bat  so  far  as  we  are  aware  it  has  not 
been  found  on  cultivated  flax  in  this  country.  This  seems  rather 
strange  considering  the  fact  that  it  occurs  here  on  quite  a  number  of 
our  native  species  of  Linum;  but  after  all  an  explanation  of  this  may  be 
found  in  the  fact  that  the  fungus  is  as  yet  conftnTed  to  regions  where 
tbere  is  little  or  no  cultivated  flax  grown.  We  have  it  from  this  coun- 
try on  the  following  hosts: 

Linum  Virginicumj  Deeorah,  Iowa  (Hoi way). 

Linum  perennCf  Sand  Ooule,  Mont.  (Anderson).  Flagstaff,  Ariz.;  and 
Palisade,  Nev.  (Tracy). 

Linum  Lewisii,  Spring  Hill,  Mont  (Anderson). 

Linum  rigidumj  Livingston,  Mont.  (Seymour). 

Linum  sulccUumj  Armstrong,  Iowa  (Oratty). 

We  see  no  reason  why  this  fungus,  if  once  introduced,  would  not 
prove  a  serious  pest  to  our  flax-growers,  and  until  it  is  shown  that  it 
will  not  attack  this  crop  it  would  be  well  to  look  upon  it  with  suspicion. 
We  have  under  way  some  experiments  designed  to  throw  some  light 
on  the  question  as  to  whether  the  fungusr  from  western  hosts  will  at- 
tack cultivated  flax,  but  it  is  yet  too  early  to  speak  deflnitely  in  regard 
to  them. 

NECESSITY  FOB  A  BEDEQOBIPTION  OF  THB    TYPE    SPECIES  IN   KEW 

HSBBAEIUM. 

Id  another  part  of  the  present  Journal  will  be  found  an  interesting 
paper  on  some  of  Berkeley's  types,  by  George  Massee  of  the  Royal  Her- 
barium, Kew,  England.  There  are  over  seven  thousand  type  specimens 
of  fungi  in  the  Kew  Herbarium,  but  every  mycologist  knows  that  in  the 
majority  of  cases  the  descriptions  of  these  are  so  meager  and  the  fig- 
ures 80  inaccurate  that  it  is  absolutely  impossible  to  use  them  in  the 
determination  of  species.  As  a  result  spex^ies  and  even  geiiera  are  con- 
^tantly  being  redescribed  as  new,  thereby  adding  to  the  confusion 
^hich  already  exists. 

To  avoid  further  trouble  of  this  kind,  and  at  the  same  time  to  pre- 
serve to  the  world  the  valuable  material,  which  however  well  cared  for 
^iil  eventualb^  through  the  ravages  of  time  become  woi-thless,  it  seems 
to  as  of  the  highest  importance  that  the  types  should  be  described 
anew  from  our  present  stand-point  of  knowledge.  Such  a  work,  acconoi- 
paaied  by  ^ood  lUi^str^tious^  would  \?e  of  Hutol4  v^liie  to  rrij'colo^ist? 
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every  where,  and  we  feel  sare  that  we  voice  the  sentiment  of  all  workers 
in  this  field  when  we  say  that  the  Kew  aathorities  could  not  render  a 
better  and  more  highly  appreciated  service  than  the  carrying  oat  of 
such  an  undertaking. 

NEW  LOCALITIES  FOR  PERONOSPORA  OT7BENSI8,  B.  Se  O. 

In  the  Botanical  Gazette  for  August,  1889,  and  on  page  201  of  the 
present  Journal,  attention  is  called  to  this  fangus,  the  localities  for  its 
occurrence  being  given  as  Guba,  Japan,  and  New  Jersey.  We  have  re- 
cently received  it  from  Anona,  Fla.,  and  Oolite  Station,  Tex.  At  the 
former  place,  aocording  to  our  correspondent,  it  appeared  in  the  early 
part  of  December  and  destroyed  a  large  number  of  cucumber  plants 
growing  in  the  open  air  in  a  few  days.  At  College  Station  it  also  oc- 
curred upon  Cuoumis  saUva^  but  no  account  of  the  injury  it  occasioned 
was  furnished.  That  it  was  abundant  there,  however,  is  evident  from 
the  fact  that  our  correspondent  sent  us  more  than  150  good  spedmemi 
and  did  not  seem  to  have  any  trouble  in  getting  them. 


SEVIEWS  OF  SECEHT  UTESATUSB. 

Beuoker,  OBORaES.    Traitement  du  MUdiou.    Le  Progrte  Agricole,  4 
aoflt  1889;  ibid.y  V^"^  septembre  1889. 

These  short  reports  coming  from  the  French  School  of  Agriculture 
recommend  strongly  to  the  use  of  viticulturists  a  fungicide  which  has 
hitherto  not  been  used  to  any  great  extent  in  this  country — verdigris, 
or  basic  copper  acetate.  In  an  experiment  extending  over  three  years 
this  fungicide  has  proved  to  be,  taking  all  its  features  into  considera- 
tion, the  most  satisfactory  among  the  copper  compounds.  The  chemical 
itself  being"a  mixture  of  the  normal  and  bibasic  acetates  of  copper  is 
decomposed  "by  the  action  of  water,  and  the  insoluble  bibasic  salt  pre- 
cipitated as  a  light  jelly-like  substance,  which  upon  being  sprayed  upon 
the  leaves  dries  and  covers  them  with  a  hard  horny  layer.  It  is  claimed 
for  this  solution,  made  by  adding  to  6  or  8  gallons  of  water  at  the 
ordinary  temperature  2  to  4  pounds  of  the  powdered  verdigris  and 
allowiog  it  to  stand  twenty-four  hours  before  diluting  to  22  gallons, 
that  it  possesses  in  a  much  higher  degree  than  the  Bordeaux  mixture 
the  quality  of  adhesiveness,  while  lacking  none  of  the  latter's  qualities 
as  a  preventive  of  mildew. 

In  the  report  of  September  the  author  answers  many  questions 
brought  out  by  the  former  report  of  August  in  regard  to  the  nature  of 
the  chemical  and  its  proper  application,  giving  in  some  detail  a  method 
for  the  home  production  of  the  basic  acetate  from  the  waste  marCy  or 
pumice  of  the  grape,  and  small  copper  plates.  The  cost  of  the  mate- 
rial is  also  carefully  worked  out,  calcalation  being  made  for  labor  of 
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preparation  by  the  home  process.  The  oonelasion  reached  shows  a  cost 
of  only  $2.25  per  acre  when  the  verdigris  is  of  home  manufacture.  The 
question  of  danger  in  its  use  is  answered  by  reference  to  analyses  made 
of  grapes  sprayed  with  themixture^  showing  only  an  infinitesimal  quan- 
tity present  In  the  wine,  and  also  to  the  medical  works  of  Dr.  Pteho- 
lierand  Saint  Pierre,  which  go  so  far  as  to  say  that  when  taken  in  small 
doses  the  acetate  has  a  decidedly  beneficial  influence  upon  the  human 
system. 

From  the  inezpensiveness  of  the  material,  20  to  30  cents  per  pound, 
when  it  is  remembered  that  only  5  to  6  pounds  are  sufficient  to  spray 
one  acre,  the  ease  with  which  it  may  be  prepared  and  applied  and  its 
decided  efficiency,  evinced  by  such  a  series  of  experiments  as  are  con- 
taioed  in  these  reports  of  Mr.  Oeorge  Beucker,  it  seems  worthy  at  least 
of  a  thorough  trial  among  the  vineyards  of  this  country. — David  O. 
Fatbohild. 

DiETEL,  Dr.  Paul.     Ueber  Rostpilze^  deren  Teleutosparen  kurz  nach 

ihrer  Bei/e  keimen.    Botanisches  Oentralblatt,  1889,  Nos.  18-20. 

Dr.  Dietel  attacks  the  well-known  Lepto  and  Micro  sections  of  the 
genera  of  the  Uredinece  and  says  no  such  division  can  be  made  either 
on  a  morphological  or  biological  basis.  He  cites  examples  of  species 
belonging  to  other  sections  whose  telentospores  also  germinate  imme- 
diately after  ripening.  He  recommends  instead  of  the  Lepto  and 
Micro  sections  one  section  whose  distinguishing  character  should  be 
ttse  formation  of  telentospores  unaccompanied  by  any  other  form,  and 
tbat  this  should  have  two  subsections  with  the  same  distinguishing 
cbaracters  that  now  mark  the  two  main  ones. 

The  species  belonging  to  the  Leptosection  of  the  Uredinece  are  dis- 
cussed according  to  their  hosts,  and  in  many  cases  the  union  of  species 
generally  considered  as  distinct  is  suggested;  among  these  suggestions 
are  the  following: 

Pnccinia  ma/vcwtri,  Pk.,  is  undoubtedly  identical  with  F.eherardiana, 
Kom.,  and  the  latter  name,  being  the  older,  should  be  adopted.  The 
group  of  Uromyces  attacking  the  McUvacece  should  probably  be  much 
reduced  in  number,  but  at  least  one  true  Lepto-uromyces  must  exist. 

Pvecinia  mesnierianajThxim.  on  Rhamnus  alaternus  in  Portugal  is  iden- 
tical with  P.  digitata  on  R.  croceus  from  Galiforuia. 

P.  saxifragWj  Schlectd.,  P.  curtipesy  Howe,  an^  P.  striataj  Cke.,  are 
probably  identical,  and  P.  eaxifragw  is  a  Lepto-puccinia. 

P.  chrysospleniij  Grev.,  P.  spreta^  Pk.,  and  P.  congregata^  B.  &  H. 
differ  only  in  minor  points,  so  that  it  is  impossible  to  consider  these 
species  with  which  P.  tiarellcBj  B.  &  C,  and  P.  heucheras^  Sch.,  should 
probably  be  included  as  strongly  distinct  from  each  other. 

He  considers  P.  Mieris  as  the  typo  of  Pucdnia  on  Compositce  and  notes 
the  following  as  agreeing  with  it  more  or  less  perfectly :  P.  vomica^  P. 
Berratulcef  P.  eubtecta^  P.  Printzicey  P.  gerardiiy  P.  xanthiiy  P.  Mphiiy 
and  P.  grindelUe. 
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Conclusions. — ^The  presence  of  VredinecB,  whose  teleutospores  germin 
ate  immediately  after  ripening,  is  not  confined  to  certain  families  of 
Phanerogams,  the  lAliacece^  Graminece^  Cyptracece^  and  Umbelli/erete  be- 
ing the  only  families  not  represented  among  their  hosts.  Their  pres- 
ence does  not  seem  to  depend  simply  on  the  presence  of  host  plants 
but  to  be  correlated  with  meteorological  conditions.  They  are  more 
abundant  in  high  mountains  and  moist  valleys,  or  on  low  land  by  rivers.— 
Effie  a.  Southwobth. 

Kellebman  and  Swingle.  Preliminary  Report  on  Smut  in  Oat$. 
Bulletin  8.  Experiment  Station,  Kansas  State  Agricnltaral  Col- 
lege, 1889. 

There  has  long  been  no  doubt  that  wheat  maybe  infected  with  smnt 
by  dusting  the  grain  with  spores,  or  by  sowing  it  in  soil  in  which  the 
spores  already  exist.  Consequently  since  the  spores  can  pass  unin- 
jured through  the  intestines  of  cattle,  it  becomes  a  dangerous  matter 
to  use  manure  from  stock  that  have  had  access  to  straw  of  smutted 
wheat.  Since  this  is  true  for  wheat,  the  natural  inference  is  that  it 
is  also  true  for  oats  and  barley.  This  has  been  questioned,  however, 
and  in  1888  in  an  article,  already  reviewed  in  this  Joubnax,  Mr.  J. 
L.  Jensen  gave  very  conclusive  proof  that  grains  still  included  in 
the  husks  at  the  time  of  planting  could  not  be  infected  by  spores 
which  came  in  contact  merely  with  the  exterior  of  the  husks,  and 
consequently  that  spores  in  the  manure  or  in  the  soil  could  have  do 
effect  on  the  amount  of  smut  in  the  crop. 

In  the  Bulletin  above  mentioned  Professor  Kellerman  and  his  assist- 
ant, Mr.  W.  T.  Swingle,  give  a  full  account  of  further  conclusive  ex- 
periments in  the  same  direction.  They  have  also  included  in  their 
experiments  a  comparison  of  the  value  of  sulphur  and  iron  compounds 
against  hot  water  as  a  dressing  for  seed  grain. 

An  experiment  to  artificially  infect  oats  when  in  blossom  failed,  but 
other  experiments  clearly  established  that  the  spores  must  be  in  or 
sticking  to  the  seed  when  planted.  Experiments  in  planting  seed 
treated  in  different  ways  in  untreated  soil  and  soil  which  had  been  artifi- 
cally  manured,  or  smutted,  or  both,  gave  the  following  results:  Soak- 
ing the  seed  in  a  solution  of  iron  sulphate  (1^  pounds  per  gallon)  did 
not  materially  decrease  the  amount  of  smnt  or  injure  the  grain;  soakini; 
the  seed  in  copper  sulphate  solution  (4  ounces  to  1  gallon)  eighteen 
hours  prevented  smut  but  lessened  the  fertility  of  the  seed;  treating 
seed  with  hot  water  (132o  P.)  for  fifteen  minutes  prevented  smut  and  im- 
proved rather  than  diminished  the  germinating  powers  of  the  seed  and 
vigor  of  the  plants ;  soil  which  had  been  treated  with  manure  and  smut 
the  previous  August  actually  gave  a  less  per  cent,  of  smut  than  un- 
treated soil ;  soaking  the  seed  eighteen  hours  in  a  5  per  cent,  solution 
of  concentrated  Lye  prevented  smut,  but  injured  the  seed;  soaking 
^         eighteen  hours  in  a  3  per  cent,  solution  of  sulphuric  acid  did  not  pre- 
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rent  smut,  while  a  10  per  cent,  solution  prevented  smat  and  greatly  in* 
jared  the  seed. 

Natural  eHemiea  q/'«mt»^.— Five  different  natural  enemies  of  smut  nre 
(kscribed.  A  white  mold,  probably  some  species  of  Fusarium]  a  black 
mold,  a  new  species  of  Maerosporium ;  a  bacterial  disease ;  and  two 
8mut-eating  beetles. 

The  bulletin  also  contains  a  few  preliminary  notes  on  stinking  smut, 
annoLucittg  that  experiments  are  already  under  way  to  determine  the 
coiii|)araiiTe  value  of  different  fungicides  in  this  case  also. — Epfie  A. 

SOUTHWORTH. 

Kelsey,  F.  D.  Study  of  Monta^xa  Erysipheee.  Botanical  Gazette, 
Vol.  XIV.  No.  11,  p.  285. 
This  paper,  prepared  by  Mr.  Kelsey,  contains  a  number  of  interesting 
noten  upon  nine  species  of  EryHpheas  of  Montana,  a  number  of  rare 
bosts  being  cited,  and  one  provisional  new  species,  Erysiphe  sepulta^  E. 
&  E.  on  Bigelovla  grareolens.  This  species  is,  however,  acknowledged 
to  resemble  E.  chicoracearumj  DO.  quite  closely,  a  species  widely  vari- 
able upon  the  many  hosts  which  it  inhabits.— David  O.  Faib(;hild. 

I/EcLUSB,  A.  D£.  Traitement  du  Black  Rot  Bapport  H  M.  le  Miiiis- 
tre  de  I'Agriculture.    Le  Progrte  Agricole,  October  13, 1889. 

The  results  contained  in  this  short  report  to  the  French  minister  of 
agricultare,  while  they  present  nothing  strikingly  new  in  the  matter  of 
treatment  of  black-rot,  may  be  of  interest  to  vine-growers  and  others 
as  coming  from  a  foreign  experimenter.  The  author  theorizes  in  the 
first  part  of  the  report  among  other  things  upon  the  ability  of  the  fun- 
gicidal solutions  to  penetrate  the  conceptacles  of  the  blackrot  upon 
tbe  leaves,  talking  it  for  granted  that  the  leaf-spot  and  blackrot  of  the 
berries  are  identical.  He  believes  it  consequently  almost  useless  to 
spray  the  berries  simply  without  destroying  the  sources  of  infection 
foaml  in  the  fungus  of  the  leaves,  and  counsels  spraying  all  the  green 
Hnrfaces  of  the  vine  as  well  as  the  grape  clusters  themselves.  This  to 
be  (lone  at  least  before  the  middle  of  May. 

The  report  of  the  author's  field  experiments,  in  which  the  common 
fmigicides  seem  to  have  been  largely  used,  contains  no  new  points  either 
in  matter  of  apparatns  or  mixtures,  and  is  somewhat  complicated,  cer- 
tain unexpected  variations  being  explained  by  the  ungovernable  con- 
ditions so  abundant  in  such  work.  Without  discussing  the  details  of 
the  investigations  or  questioning  particularly  whether  he  is  authorized 
in  drawing  such  broad  conclusions  from  only  one  year's  experiments,  it 
niay  be  well  to  state  briefly  the  author's  opinions:  That  the  efiBcacy  of 
the  copper  compounds  against  black-rot  is  indisputable;  that  the  dis- 
rcpate  into  which  they  have  fallen  is  due  solely  to  misdirected  use  of 
them;  that  their  action  is  at  the  same  time  preventive  and  curative  if 
spread  uniformly  upon  all  green  parts  of  the  vine ;  and  that  the  crop 
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gathere<l  will  be  lighter  aB  the  applications  are  less  perfectly  made.   Id 
couclasiou  the  writer  adds: 

I  am  bappy  to  be  able  to  say  that  the  bUok-iot,  which  American  TitieiiltiirisU 
have  considered  with  reason  as  the  wont  of  diseaeesi  is  to-day  a  malady  lees  difficolt 
to  f^oard  against  than  the  odinmi  the  anthraenoee,  or  the  mildew. — David  G.  Fair- 
child. 

Peck,  Charles  H.  BoleH  of  the  United  States.  Bulletin  of  the  ISew 
York  State  Museam,  Vol.  II,  No.  8,  September,  1889. 

In  this  bulletin  Professor  Peck  brings  together  descriptions  of  all 
Boleti  known  to  occur  in  the  United  States.  Convenient  synoptical 
tables  have  been  arranged  for  the  use  of  students,  and  the  author  seems 
to  have  done  everything  to  make  this  a  complete  synopsis  of  the  United 
States  species  of  this  iuii>ortant  family.  Western  readers  will  at  once  no- 
ticethnttheBocky  Mountain  regions  are  not  citedinthegeographicaldts* 
tributioa  of  the  species,  and  even  California  is  only  credited  with  a  very 
few,  the  vast  majority  seeming  to  occur  in  the  Eastern  and  Soathern 
States.  We  would  naturally  inquire  whether  the  Boleti  have  been  care- 
fully searched  for  by  botanists  in  the  Bockies,  or  whether  there  is  a 
natural  but  deplorable  dearth  of  such  fungi  in  these  regions.  It  is  al- 
most certain  that  from  the  western  slopes  of  the  Bocky  Mountains  many 
new  and  otherwise  interesting  Boleti  will  yet  be  reported,  because  oo 
the  western  slopes  the  best  natural  conditions  obtain  for  their  develop- 
meut.  It  is  possible,  however,  that  the  comparative  lack  of  damp  for- 
ests and  copses  on  the  eastern  slopes,  of  the  northern  Bockies  at  least, 
may  preclude  the  possibility  of  very  many  Boleti  ever  being  found  there, 
as  the  forests,  though  extensive,  are  neither  very  dense  nor  very  humid. 

In  the  paper  before  us  110  species  are  recorded,  as  against  100  species 
described  in  Hymenomycetes  Europwi.  Of  the  whole  number  36  are  na- 
tives of  Europe  as  well  as  America.  The  author  has  found  it  necessary 
to  establish  two  tribes  not  represented  in  European  Boletij  as  he  re- 
marks, ^'  for  the  reception  of  species  for  which  no  place  is  found  amon^ 
the  Friesian  tribes."  He  has  adopted  Fries's  classification  in  the  main. 
He  tells  us  that  a  few  species  have  been  left  unclassified  in  consequence 
of  the  imperfect  character  of  their  descriptions,  and  that  a  few  unpab- 
lished  species  have  been  omitted  because  they  areas  yet  represented  by 
too  scanty  material.  The  genera  included  in  the  paper  are  as  follows: 
BoLETmus — 5  species.  This  genus  is  distinguished  from  Bolettu  by 
the  tubes  not  being  easily  separated  from  the  hymenophore  and  by  the 
hymeuium  having  a  perceptibly  radiating  structure.  Boletus— 103 
species ;  the  six  following  being  described  as  new :  B,  ( Viscipellis)  Mr- 
teUus;  B.  (SubpruinoH)  dictyocephalus;  B,  {Calopodes)  rimosellus;  B, 
(Calopodes)  flexuosipes;  B.  {Edules)  leprosus;  B.  (Luridi)  subvelutipes^ 
Strobilomyoes — 2  species.  This  genus  is  distinguished  from  Boletus 
by  ths  tubes  being  not  easily  separable  from  the  hymenophore  and  by 
the  hyinenium  being  without  a  perceptibly  radiating  structure.  The 
author  remarks  that  by  the  former  character  and  by  the  tough  sab- 
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stance  the  traasition  between  Boletui  and  Polyporus  is  made.  Oat  of 
the  110  described,  18  species  and  2  varieties  are  recorded  as  edible ;  but 
of  these  the  three  we  have  marked  by  Roman  type  are  regarded  with 
saspicion.    The  edible  species  are  as  follows : 

Boletu8  elegans^  Schnm.;  B.  Clintanianus^Vk.',  JB.  luteuSj  L.;  B.  grann- 
latus,  L.;  B.  CoUinituSj  Fr.;  B.  badius^  Fr.;  B.  bavinusj  L.;  B,  rubinelltUj 
Pk. ;  B.  miniato-olivaceus^  Frost. ;  B.  miniatoolivticeua^  var.  aensibiliSj  Pk. ; 
B.  chrysenteron,  Fn;  B,  subtomentosuSj  L.;  B.  eduliSj  Bull.;  B.  wstivalis^ 
B.  impolitus,  Fr.;  B.  versipellis,  Fr.  JB.  soaber^  Fr.;  B.  castanetiSj  Bull.; 
Strobilamyces  atrobilaceus^  Berk. 

Students  will  not  find  many  Boletiy  any  more  than  any  other  kinds  of 
fleshy  fungi,  during  a  dry  season  or  during  the  dry  part  of  any  season. 
They  are  a  moist,  fleshy  group  of  plants,  and  only  thrive  well  where 
there  is  plenty  of  atmospheric  humidity.  Professor  Peck's  experience 
has  been  that  a  few  common  species  of  Boleti  may  be  found  from  June 
to  October,  but  that  most  of  them  occur  only  in  July  and  August,  the 
warmest  part  of  the  season,  and  that  they  are  most  abundant  of  all  in 
very  warm  showery  weather. 

It  was  a  happy  thought  which  induced  the  author  to  prepare  this 
asefiil  monograph ;  and  let  us  hope  that  its  publication  will  serve  as  a 
stiaiulus  to  Bocky  Mountain  and  Pacific  coast  botanists  in  the  study  of 
the  Boleti  of  this  vast  and  too-much  neglected  region. — F.  W.  Andeb- 
SON  and  F.  D.  Kelset. 

Thixteb,  Boland.    a  New  American  Phytophthora.    Botanical  Ga- 
zette, Vol.  XIV,  No.  11,  p.  273. 

Dr.  Thaxter's  note  in  the  last  Gazette  will  be  of  interest  to  all  who 
kDow  the  peculiarities  of  this  somewhat  isolated  genus.  This  new  spe- 
cies of  Phytophthora  was  found  in  the  vicinity  of  New  Haven,  Conn., 
growing  upon  and  destroying  large  quantities  of  lima  beans.  The 
pods,  both  young  and  old,  seem  to  be  best  suited  to  the  growth  of  the 
fangns,  upon  which  it  appears  as  a  <<  clear  white  felted  coating,"  partly 
or  entirely  covering  both  sides  of  the  pods.  Like  its  near  relative,  it 
seems  to  be  a  rapid  disorganizer,  soon  opening  the  way  for  numerous 
saprophytic  forms.  It  differs  from  P.  infestanSy  DBy.,  in  its  larger  and 
proportionately  broader  conidia,  and  the  distinct  appearance  and  mode 
of  brauching  of  the  conidiophores.  In  its  large  size  it  seems  to  resemble 
the  P.  cactorum  of  Europe,  but  Dr.  Thaxter,  although  not  able  to  ex- 
amine specimens  of  the  latter,  has  decided  that  it  differs  specifically 
from  the  European  species.  He  has  accordingly  named  it  Phytophthora 
phaseolij  n.  s.,  and  adds  a  concise  description,  which  it  may  be  well  to 
repeat: 

Mycelial  hyphas  brauched,  rarely  penetrating  the  cells  of  the  host  by  Irregnlar 
lianstoria.  ConidtophoreA  slightly  swollen  at  their  point  of  exit  throngh  the  stomatai 
ttising  singly  or  one  to  several  in  a  cluster ;  simple  or  once  dichotomonsly  branched 
and  onoe  to  several  times  saccessively  inflated  below  their  apices.     Conidia  oval  or 
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elliptical,  vfiih  trnncato  base  ami  papillate  apex ;  3&-50  by  90-24  /<.  OenninaiioD  by 
zooaporeSi  asually  fifteen  in  naiuber,  or  rarely  by  a  simple  hypha  of  germination. 
Oospores  auknown.  On  pods  and  stems  of  the  lima  bean  {PkoMeoltu  lunafu9)j  New 
Haven,  Conn.,  September  and  October.— David  6.  Fairchild. 

Thum EN,  Felix  von.    Die  Pilze  des  Aprikoaenbaumes  {Armeniaea  vulga- 

ruiy  Lam.).    Eine  Monographie.  Klosterneuburg  bei  Wien.    Yerlag  der 

k.k.VersachsStation.  October,  1888.  Small quarta   Paper,    pp.19. 

The  importance  of  the  apricot  indastry  in  some  parts  of  the  United 
States,  particalarly  in  California,  where  there  are  very  extensive  or- 
chards, makes  this  paper  of  considerable  interest  to  frnit  growers. 

According  to  Professor  von  TbUmen  the  apricot  possesses  do  great 
longevity,  but  yields  good  frnit  abundantly  and  can  be  grown  satisfac- 
torily even  upon  an  inferior  sandy  soil.  Early  bearing  partly  compen- 
sates for  its  brief  existence,  and  bnt  for  the  numberof  diseases  to  which 
it  is  subject  It  would  be  much  more  generally  cultivated.  The  author 
describes  twenty-seven  fungi  which  have  been  found  on  this  tree  either 
as  parasites  or  saprophytes  as  follows,  the  former  in  Italics  the  latter  in 
Roman  type. 

On  the  fruit. — Phyllostieta  vindoboneMtSj  ThUm. ;  Phoma  Armenia- 
ccdy  Thtim.;  Monilia  fmciigena^  Pers. ;  Monilia  laxa^  Sacc.  &  Vogl.;  Oke- 
osporium  lieticolory  Berk.;  Epochniutn  vireseens^  Mart;  Sporotrichum 
lyococcon,  Ehrenbg. ;  Melanomma  Minervse,  H.  Fab. 

On  the  leaves.— Pucciitia  prunorum  Lk.;  Podosphcera  tridaetyloj 
DBy.;  Capnodinm  armenidccB^  Thnmry  Phyllostieta  circumeissa^  Cooke.] 
Clasterosporium  amygdalearum^  Sacc;  Oladosporium  herbamm,  Lk. 

On  the  branches  and  twigs. — Valsa  ambiens,  Fr.;  Valsa  cincta, 
Fr.;  Valsa  lencostoma,  Fr.;  Eutypella  prunastri,  Sacc;  Oenanginm 
prunastri,  Fr.;  Diplodia  pruni,  Fuck.;  Diplodia  amygdali,  Cooke  & 
Bark.;  Cytispora  leucostoma,  Sacc  (gonidia  of  Valsa.);  Cytisporaciucta^ 
Sacc.  (gouidia  of  Valsa.);  Cytispora  rubescens,  Fr.;  Coryneum  Beijer- 
incJcHy  Ouds. ;  Melanconium  fusiforme,  Sacc ;  Hymenula  armeniaea, 
Schuiz  &  Sacc 

Some  of  the  so-called  saprophytic  forms  may  be  parasitic  Most  of 
the  species  occur  on  other  plants.  Those  peculiar  to  the  apricot  arn 
Phyllostieta  vindobonensiSj  P.  cireumeissay  Phoma  armeniaeoSy  Epochnium 
vireseens,  Capnodiam  armeniaecBj  Melaneonium  fusiformej  and  Hymenula 
armeniacce.  It  will  also  be  observed  that  many  of  these  fungi,  espe- 
cially the  parasites,  are  imperfect  forms,  whose  life  history  remains  to 
be  worked  out. 

The  brief  Latin  description  which  introduces  each  species  is  fol- 
lowed by  paragraphs  on  the  characteristics  of  the  disease,  its  dis- 
tribution, and  other  matters  of  interest,  including  treatment  for  the 
parasites  in  the  few  cases  where  any  has  been  discovered.  From  these 
notes  it  appears  that  the  European  Podosphwra  tridactyla  jalso  affects 
damsons,  prunes,  and  plums,  especially  the  first,  but  has  not  been 
found  upon  the  cherry,  although  in  this  country  it  is  common  ufion  the 
latter.    Monilia  laxa  is  generally  confounded  with  M.  fructigena.   It 
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occurs  only  on  plums,  prunes  and  apricots.  Capnodium  armmiaoa  is 
described  solely  from  mycelium  and  gonidia«  Phyllosticia  circumcissa 
and  Clasterosporium  omygdalearum  make  ^'  shot  holes"  in  the  leaves. 
Both  are  serious  evils,  the  Phj/Uosticta  being  specially  prevalent  in  the 
orchards  of  South  Australia.  Theuse  of  the  term  perithecia  for  recep* 
tacles  containing  only  gonidia  is  not  lo  be  commended. — Ebwin  F. 
Smith. 

ViALA,  PiEBBE.  Une  MUHon  Viticole  en  Atnerique.  Published  at 
Moutpellier,  No.  5  Grand  Street,  by  G.  Coulet,  and  at  Paris,  No. 
120  Boulevard  St.  Germain,  by  G.  Masson.    1889. 

This  work  (387  pages),  illustrated  by  eight  chromolithographs  and 
a  geologic  map  of  the  United  States,  contains  the  observations  upon 
American   grape-vines  and  their  maladies,  made  by  Professor  Viala 
daring  a  tour  through  the  United  States  in  1887.    By  the  French  Gov- 
ernment Professor  Yiala  was  commissioned  to  inspect  the  grape-vines, 
native  of  America,  which  might  be  found  growing  in  marly  or  calcare- 
ous soils,  with  the  view  of  finding  a  species  of  vine  adaptable  to  culture 
on  similar  soils  in  France.    In  the  preface  to  his  book  Professor  Yiala 
states  that  it  ^^  is  not  a  report  of  his  work  upon  this  viticultural  mis- 
f^on,  but  rather  a  study,  complete  as  possible,  of  all  the  questions  rela- 
tive to  American  grape-vines  and  to  the  maladies  of  the  vine  in  the 
country  of  their  origin."    With  such  a  scope,  the  studies  of  this  distin- 
guished botanist  will  be  of  important  interest  to  botanists  and  viticult- 
nrists  of  America  as  of  Europe.    In  his  extended  tour  throughout  the 
United  States  Professor  Yiala  was  aided  by   our  Government,  and 
accompanied  officially  by  Prof.  F.  Lamsou  Scribner,  then  Chief  of  the 
Sedition  of  Vegetable  Pathology,  United  States  Department  of  Agri- 
culture, and  now  of  the  Agricultural  Experiment  Station,  Enoxville, 
Tenn.     According  to  Yiala,  there  are  of  American  vines  eighteen 
known  species.    In  the  other  parts  of  the  earth  there  are  but  twelve ; 
one  species  in  Europe ;  the  others  in  Asi<*.     Vitis  vinifera  is  indigenous 
to  Europe.    Of  our  native  vines,  those  of  interest  to  French  viticulture, 
either  as  fruit-bearers  or  as  graft-bearers,  for  the  viniferas,  are  Vitia 
B^landierij  V.  cordifolia,  V.  rupest'iSj  V.  ripariay  and  sundry  varie 
ties  of  these  species. 

Of  our  long  list  of  cultivated  varieties  but  few  find  favor  with  Yiala, 
being  generally  stigmatized  as  "/oxy."  This,  however,  is  a  matter  of 
iiational  taste.  Wines  which  Frenchmen  condemn  are  approved  by 
Americans  and  Germans;  while  Frenchmen  long  resident  with  us 
learu  by  habitude  to  prefer  the  high-flavored  American  wines.  The 
<lay  may  come  when  the  "pccwKar''  flavor  of  the  Labrmca  and  of  the 
Riparia  may  be  esteemed  as  a  commendation.  '<  De  gustibus  non  dispu- 
tmdumJ^ 

Part  second  of  Yiala's  volume  is  devoted  to  an  exhaustive  study  of 
**  the  maladies  of  the  vine  in  America''— black  rot,  white  rot,  bitter  rot. 
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anthracnose,  oidium,  and  other  faogi,  together  with  snggestions  for 
their  treatment ;  also  a  formidable  list  of  insect  enemies  to  the  vine 
and  its  fruits;  and  an  appendix  treating  of  the  adaptation  of  American 
vines  to  soils. 

Altogether  this  work  of  the  distinguished  botanist  is  of  standard 
interest,  and  in  its  prefiace  we  have  the  assurance  that  it  will  be  soon 
followed  by  a  second  volume,  wherein  Viala  will  record  personal  obser- 
vations made  in  travel  through  our  country,  and  also  <^  Studies  upon 
Viticulture  and  Vinification  in  the  United  States."  The  volume  under 
consideration  is  of  especial  interest  to  scientists ;  the  volume  to  come 
will  surely  be  instructive  to  the  practical  student  of  viticulture  and 
viniculture.^A.  W.  Pearson. 

Wakkeb,  J.  H.    Contributions  a  la  pathologic  v^g^tale:  (1)  Lamarte 
des  An^moneSj  produite  par  le  Peziza  tuberosaj  Bull. ;  (2)  Nauvelk 
recherches  sur  lagommose  des  Jaointhes  etplantes  analogues  ;  (3)  La 
renflements  des  branches  de  quelques  espdees  de  Ribes  ;  reprint  from 
Archives  Nierlandaises.  Tome  XXIII,  p.  373-400,  with  2  plates  on 
Gummosis. 
(I.)  The  author  completes  some  observations  on  a  disease  of  anemones 
known  as  black  rot,  and  due  to  Peziza  tuberosa.    This  fnngns  occurs 
principally  on  Anemone  Coronaria^  its  varieties  and  hybrids,  these  be- 
ing tbe  sorts  most  frequently  planted.    It  has  also  been  observed  on  A. 
ranunculoides  and  A,  nemorosa. 

The  symptoms  of  the  disease  are  essentially  the  same  in  all  the  spe- 
cies. The  leaves  turn  brown,  wither  early,  and  pull  up  very  readily. 
The  root-stock  is  the  part  first  attacked  and  tbe  chief  seat  of  tbe  dis- 
ease, but  the  base  of  tbe  petioles  m<iy  also  become  involved.  In  a 
normal  condition  the  interior  of  tbe  root-stock  shows  the  milk-wbite 
color  of  ordinary  starcb-bearing  i)arcncbyma,  but  under  the  iufluonce 
of  this  fungus  it  assumes  a  gray  tint,  and  becomes  soft  and  easy  to 
crush  between  the  fingers.  Large  mycelial  filaments  penetrate  this  soft 
mass  in  all  directions,  passing  between  the  cells  and  through  them. 
These  filaments  were  traced  into  the  firm  tissues  of  tbe  rhizome.  There 
their  very  blunt  extremities  are  found  only  between  the  cells,  the  fila- 
ments, as  in  many  other  cases,  growing  around  and  between  the  cells 
before  determining  their  destruction. 

When  the  diseased  plants  are  left  undisturbed  in  the  earth,  the  my- 
celium produces  large  sclerotia,  easily  mistaken  for  the  root-stocks  of 
A.  coronariaj  a  fact  which  singularly  favors  the  spread  of  the  fungus. 
Toward  the  end  of  April  these  sclerotia  begin  to  i)roduce  the  ordi- 
nary Peziza  cup&.  These  are  a  uniform  milk  and  chocolate  color,  55  mm 
long  'y  3  mm  thick ;  with  a  disk  breadth  of  15  mm.  Some  other  measure- 
men  ts  are :  asci,  190  x  12  //. ;  paraphy ses,  190  x  2  ;«. ;  spores,  16  z  8  /i.  For 
admirable  figures  of  tbe  Peziza  form,  see  Tulasne  8,  F.  (7.  Ill,  Tab. 
22,  Figs.  1-5. 
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lu  the  ascus,  or  in  water,  the  spores  send  out  long  tubes  within 
24  hoans,  and  produce  sporidia  in  48  hours,  after  which  they  perish. 
These  sporidia  occur  in  great  numbers  (see  also  Brefeld,  IV.,  PI.  IX, 
Fig.  16-19),  bat  are  functionless.  The  case  is  otherwise  on  nutrient 
media.  The  author  used  a  decoction  of  raisins,  solidified  by  .the  addi- 
tion of  gelaUne  and  sterilized  by  discontinuous  heat.  This  substratum 
is  easy  to  prepare  and  very  suitable  for  the  development  of  mucedi* 
neoQs  fjEusaltative  parasites.  By  germinating  the  ascospores  on  slides  in 
drops  of  this  gelatine  and  transferring  the  mycelium  after  four  days  to 
Van  Tieghem  cells,  the  bottoms  of  which  were  covered  with  gelatine, 
he  obtained  a  most  luxuriant  growth,  but  no  sclerotia  during  the  whole 
life  of  the  mycelium,  which  exceeded  three  months. 

This  fungus  needs  a  start  before  it  is  strong  enough  to  attack  healthy 
tissues.  Infection  takes  place  by  means  of  the  mycelium,  and  hence, 
except  in  rare  cases,  it  iSiKxssible  only  tt^rough  the  parts  underground. 
Ascospores  sown  on  fresh  cuts  of  different  rhizomes  gave  no  results; 
but  two  rhizomes  taken  from  the  same  pot  were  quickly  infected  (in 
four  days)  and  destroyed  with  the  usual  symptoms^  by  bringing  them 
into  contact  with  some  mycelium  taken  from  one  of  the  cell  cultures. 
When  the  spores  find  their  way  into  the  soil^  especially  when  they 
lodge  on  the  posterior  decaying  end  of  the  rhizone,  they  are  undoubt- 
edly in  a  condition  favorable  to  robust  growth,  and  have  an  excellent 
opportunity  to  attack  the  plant. 

Dr.  Wakker  discusses  the  relation  of  P.  tuberosa  to  P.  bulbarum^  which 
attacks  hyacinths  and  related  Idliacece  in  the  same  locality.  The  chief 
difference  lies  in  the  size  of  most  of  the  organs,  those  of  P.  hulbomm 
beiug  smaller.  The  spore  measurements,  however,  are  identical,  so 
tbathe  would  be  inclined  to  doubt  the  specific  difference  were  not  the 
conviction  universal  among  horticulturists  that  the  disease  never  passes 
from  hyacinths  to  anemones,  or  inversely. 

The  ascus  form  is  common  in  P.  tuberosa.  In  the  hyacinth  disease, 
and  other  sderotial  diseases,  the  Peziza  cups  rarely  develop.  For  this 
reason,  and  others,  the  author  inclines  to  believe  that  P.  tuberosa  is  the 
species  truly  indigenous  to  Central  Europe  and  that  P.  solerotiorumAnA 
P.  bulborum  are  derivatives  from  this  original  stock,  changed  conditions 
having  produced  slight  modifications,  forming  distinct  but  very  closely 
rekited  species. 

(II.)  The  author  is  able  to  throw  some  additional  light  on  the  gummo- 
sis  of  the  hyacinth.  He  has  also  discovered  gummosis  in  the  tulip  and 
in  TecopkUea  cyanocroeus.  A  similar  degeneration  also  occurs  in  Ixia 
balbs  (Dr.  Masters)  and  in  Cydamen  leaves  (Prillieux). 

The  very  small  gum  pockets  in  the  substance  of  the  inner  scales  of 
the  hyacinth  are  pure  white,  and  their  walls  are  still  composed  of  living 
cells.  These  pockets  are  not  limited,  however,  to  the  youngest  scales, 
bat  invade  even  the  outermost  tunics  and  are  often  large,  the  walls  be- 
coming dead  and  structureless  and  the  gum  exuding  on  the  surface  of 


226 

the  bulb  in  small  drops.  These  superficial  drops  fj^uently  ooutain 
mycelium,  but,  as  in  previous  examinations,  none  could  be  found  in  any 
of  the  closed  {lOcket^.  even  by  the  most  approved  and  delicate  metbcKls 
of  section  cutting  and  staining.  A  similar  examination  of  tulip  bnlbs 
led  to  the  same  result.  There  is  also  no  ground  for  belief  that  guniuio- 
sis  is  due  to  the  attacks  of  Tylenchm.  Although  Beyerlnck  found  gum 
mosis  to  be  communicable  in  the  AmygdahWy  the  author  so  far  has  not 
been  able  to  produce  it  artificially  in  hyacinths.  The  moistened  giim 
did  not  increase  in  quantity,  or  cause  any  gummy  dogeneratiou  of  sur 
rounding  tissues  when  put  into  wounds  or  on  the  cut  surface  of  bulbs. 
From  two  experiments  in  which  bulbs  were  kept  for  a  long  time  in 
moist  earth  at  a  high  temperature  (30^  to  37°  C),  and  from  considera 
tions  published  elsewhere,  the  author  concludes  that  the  stinking  white 
rot  of  the  bulbs  is  always  preceded  by  gnmmosis.  In  conclusion  be 
says: 

The  little  we  know  to-day  on  tbe  subject  of  gum  formation  in  bulbous  plants  may 
be  summarized  as  follows: 

(1)  The  gum  is  found  essentially  either  between  tbe  parenchyma  cells  of  tbe  scales 
or  else  between  the  epidermis  and  the  parenchyma. 

(2)  In  tbe  vicinity  of  a  gum  pocket  tbe  starch  disappears  from  the  parencfayms 
cells  and  is  replaced  by  gum. 

(3)  Those  cells  totally  deprived  of  starch  are  not  only  completely  alive,  but  may 
increase  much  in  size  and  even  divide  tangentially. 

(4)  In  tbe  cells  which  have  died  prematurely  the  starch  remains  unchanged. 

(5)  Lining  the  greater  part  of  the  wall  of  cells,  which  surrounds  the  cavity,  is  a 
layer  of  gum  of  greiater  density  (as  shown  by  its  yellow  color)  than  that  which  occa- 
pies  the  center  of  the  cavity. 

(6)  Gummosis  and  tbe  white  rot  are  one  and  tbe  same  disease. 

(7)  Of  a  parasitic  cause  there  is  no  trace. 

(III.)  The  author  describes  what  he  calls  a  rhizoinania  in  speciesfof 
Bibes,  u  6.,  a  tendency  in  the  branches  to  the  formation  of  numerous, 
incipient,  adventitious  roots.  These  abnormal  roots  eitherdo  not  pierce 
the  bark  or  dry  up  and  die  as  soon,  as  they  have  done  so,  leaving  odIj 
slight  conical  prominences.  The  result  of  these  numerous  growtbsis 
a  hypertrophy  and  degeneration  of  various  tissues,  especially  of  the 
bark,  with  the  formation  of  blacker  brown,  rough  and  irregular,  round- 
ish or  elongated  tumors,  having  a  diameter  many  times  greater  tban 
that  of  the  normal  branch.  Main  stems,  robust  vertical  branches,  ainl 
shoots  of  the  first  year  show  no  trace  of  these  tumors,  and  where  only  d 
single  root  was  formed  the  author  observed  no  pathologic  change. 

These  growths  diflfer  from  the  ordinary  production  of  roots  on  branches 
in  the  following  particulars :  (1)  Tbe  disposition  of  the  roots  appears  to 
be  entirely  independent  of  the  force  of  gravity  or  the  direction  of  tbe 
light.  (2)  These  roots  also  diflfer  essentially  in  that  their  production  is| 
not  restricted  but  goes  on  indefinitely  to  the  formation  of  tumors. 
The  author  has  been  able  to  find  in  literature  no  mention  of  any  anal- 
ogous fact.  In  some  respects  the  growths  suggest "  witch  brooms,^ 
but  the  author  could  find  no  traces  of  any  animal  or  vegetable  para* 
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ZlCHABBWioz,  Ed.  Traitement  de  la  Maladie  desPommes  de  Terre^ 
des  Tamates  et  des  Mdansj  par  les  Sets  de  Cuivre.  Le  Progr^s  Agri- 
cole  et  Yiticole,  14  Juillet,  1889. 

The  author  gives  in  this  brief  note  a  few  points  of  practical  valae  in 
the  treatment  of  i)Otato  and  tomato  rot,  Phytophthora  infeatansj  DBy., 
es|>ecia11y  as  testing  the  efficacy  of  the  eaa  celeste  and  sulpbosteatite, 
a  mixture  of  one  part  of  i>owdered  copper  sulphate  to  nine  of  talc,  'Mt 
beiug  well  known  that  alternate  treatments  of  Bordeaux  mixture  and 
this  powder  have  proved  generally  successful." 

For  the  purpose  of  experimentation  three  lots  of  tomato  vines  were 
taken.    The  plants  of  the  first  were  grown  in  hot  beds  upon  trellises 
ami  carefully  guarded  against  rapid  changes  of  temperature  by  raising 
and  lowering  the  sashes.    Those  of  the  second  and  third  lots  were 
grown  without  any  trellises  in  the  open  air,  exposed  to  natural  condi- 
tions.   In  the  first  set,  guarded  from  the  heavy  dews,  present  in  that 
locality  in  the  month  of  June,  only  three  sprayings  with  eau  celeste 
given  at  intervals  of  fifteen  days,  preserved  the  plants  perfectly  from 
the  disease.    The  second,  exposed  to  ordinary  climatic  conditions,  was 
Bprayed  upon  May  8,  and  28,  and  June  18,  with  eau  celeste,  and  dusted 
May  20,  June  8,  and  26,  with  the  mixture  of  copper  sulphate  and  talc. 
By  this  treatment  the  disease,  which  appeared  first  May  26,  was 
stopped  and  the  fruits  completely  preserved,  while  a  number  of  plants 
to  one  side,  left  unsprayed,  lost  by  June  10,  not  only  their  leaves,  but  the 
greater  part  of  their  fruit    The  third  set,  which  dififcred  from  the  sec- 
ond only  in  that  all  six  sprayings,  made  about  the  same  time,  were  with 
eau  celeste,  failed  to  give  as  satisfactory  results,  at  least  one-third  of 
the  fruits  being  destroyed  by  the  rot.    This  difference  in  favor  of  the 
Hecond  lot  the  author  thinks  is  due  to  the  alternate  use  of  the  copper 
solution  and  the  sulphosteatite,  and  draws  the  following  conclusions 
from  his  experiments :  That,  the  malady  having  its  seat  in  the  organs  of 
the  plant,  all  successful  treatment  must  be  preventive,  consequently 
commenced  before  transplanting  and  continued  at  intervals  of  fifteen 
to  twenty  days,  care  being  taken  to  treat  in  the  intervals  with  sul- 
phosteatite; that  it  is  best  cot  to  modify  the  formula  for  eau  celeste 
given  by  Mr.  Audoynand — 1  pound  of  sulphate  of  copper  in  2  gallons  of 
water  and  1^  pints  of  ammonia,  diluted  with  22  gallons  of  water  when 
cool;  and  that  the  sulphosteatite  should  be  applied  at  the  rate  of  14} 
pounds  to  the  acre,  preferably  early  in  the  morning.— David  G.  Faie- 

GHILD. 


228 

DE8CBIFTI0V  OF  FLATE& 

Plate  XIII  (after  Vim  Tavel,) 

Fio.  13.  CttCMr&itoria  plaiani^  Yon  Tav. ;  asoospores  X  380. 

14.  Formation  of  sporopycnidiam  ;  the  spore  three  days  after  sowing.     X  380. 

15.  The  same  spore  flye  hours  later  x  380. 

16.  The  same  spore  twenty  hoars  later  X  380. 

17.  Beginnings  of  pycnidia  X  600. 

18.  A  later  stage  of  the  same  x  600. 

19.  Section  through  a  yoong  pycnidinm,  the  cavity  not  yet  formed  X  700. 
220.  Section  through  an  older  pycnidium  x  700. 

21.  Section  through  a  fully-formed  pycnidium  X  700. 

Plate  XiV  (G.  Massw,  del) 

Fig.  1.     Tremella  tremeUmdeSf  (Berk.)  Mass.,  portion  of  a  plant,  natural  Bize. 

1  a.  Basidia  and  spores  of  same  X  400. 

2.  SttUa  Americanay  Mass. ;  specimen  natural  size. 

2a.  Vertical  section  of  same,  natural  size ;  (a)  outer  wall  of  peridlnm ;  (h)  inner 
layer. 

2  6.  Spores  of  same  X  350. 

20.  Spore  of  same,  showing  epis^iore,  as  seen  when  X  1,200. 

3.  TricJiaaporium  CurtUiif  Mass. ;  portion  of  a  specimen  natural  size. 

4.  Triihoaporium  phyrrho9poriumf  (Berk.)  Mass.;  (a)  conidia;  (&)  a  condio- 

phore  detached  from  itM  hypba,  all  X  350. 

5.  Tf-ichosporium  apiosporiumy  (B.  &  Br.)  Mass.;  conidia  X  350. 

6.  Badhamia  nodulo8ay  (Cke.  &  Balf.)  Mass. ;  entire  specimens  X  40. 

6  a.  Portion  of  capillitinm  and  spores  of  same  X  35p. 
6(.  Spore  of  same  X  1200. 

7.  Phijsamm  scyphoides,  Cooke  and  Balf.:  specimens  X  40. 

7  a.  Portion  of  capillitinm  and  spores  of  same  X  350. 
7h,  Spore  of  same  X  1200. 

8.  Tilnmdoche  gyrooephala,  Rost. ;  specimen  X  40. 
8a.  Portion  of  capillitinm  and  spores  of  same  X  350. 
Sh.  Spore  of  same  X  1200. 
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Seasons  for,  221. 

Of  the  United  States,  220. 
BoUey,  Henry  L.,on  Heteraecismal  Pnccinlo),  167. 
Bordeaux  mixture: 

Cost  of,  207. 

For  a  tomato  disease,  S8. 

For  black-rot  of  grai>es,  20& 

Formula  for,  206. 

For  plum  leaf  blight,  38. 

For  potato  rot,  158, 178, 227. 

Modified  nozzle  for  applying,  06. 

Used  alternately  with  sulphosteatite,  227. 
Botrytier 

Ferment  secreted  by,  47. 

Parasitic  nature  of,  46. 
Brefeld,  Oscar: 

Classification  of  fungi  by,  98. 

On  Basidiomycetes,  08. 
Brunk,  T.  L.,  experiments  b3\  38. 
Calcium  sulphide  for  apple  scab,  35, 36»  37. 
California,  vine  disease  in,  107. 
Canada  balsam  for  fixing  spores  of  H2rmcnomy- 

cetes,  163. 
Carbolic  acid,  used  for  smut,  80. 
Cavara,  Dr.  F.,  on  Fungi  of  Lombardy,  168. 
Cherries,  rot  induced  in,  131. 
Cherry: 

Black-knot  ol^  not  in  Europe,  176. 

Oonidia  and  sderotium  on,  41. 

Observations  on  rot  of,  120. 
Chesapeake  peninsula,  peach  rot  in,  123, 135. 
Chestnut  trees,  disease  of,  in  France,  106. 
Chlamydospores,  08, 00. 
Cladoeporium,  ontomogonoua  species  of,  173. 
Olado  porium  oarpophUum  : 

Causes  spotting  of  poaches,  32. 

Geographical  distribution  of,  33. 

I]:Jury  to  fruit  from,  33. 

Losses  from,  33. 
Cladoeporium  viticolum,  mode  of  surviving  the 

winter,  03. 04. 
Classification: 

Of  fungi,  08, 100. 101. 

Of  Busts  and  Smuts  by  Plowright,  105. 
Olavieepa  purpurea : 

Altitude  reached  in  Colorado,  84. 

Effect  on  stock,  3d. 

In  Montana,  30. 

Provalence  of,  in  1880, 203. 
Climax  nozzle,  35. 
Clover,  rust  of,  161. 
Colorado  fungi,  84. 

Comes,  Dr.  O.,  vindication  of  priority  by,  107 
Conidia: 

In  Autobasidiomycetes,  00. 

In  Protobasidiomyoetes,  00. 

Of  MonUii,  127. 

Of  Phjftophtfiora  pha4i}oU,  231. 


ContribntionB  to  the  derelopment  of  tbe  Pyreoo 

mycetes.53.113,181. 
Copper  acetate  for  downy  mildew,  2111. 
Copper  carbonate: 

For  powdery  mildew  of  bean,  214. 

Prepared  from  copper  sulphate,  211,  214. 
Copper  mixtures  for  apple  scab,  211. 
Copper,  salts  of  for  diseases  of  potato,  tomato, 

and  melon,  227. 
Copper  sulphate: 

For  potato  rot,  178. 

For  smut*  43, 80, 166, 218. 

Injures  seeds  of  cereals,  43,  Z18. 

Simple  solution  of,  206. 
Copper,  value  of,  in  Bordeaox  mixtnro,  209. 
Coprini,  attractions  of,  for  insects,  189. 
Corn-smut,  vitality  of  spores,  166l 
Cowberry,  gonidial  stage  of  soleroUam  on,  39. 
Cracking  of  apples  and  pears,  33. 
Cracking  of  peaches,  33.  j 

Cranberry,  American,  disease  of,  41.  ! 

Small,  disease  of,  4 L  j 

Crawford,  Frasier  S.,  specimens  of  flax  mat  from,; 

215. 
Cucumber  ruined  by  Peronospora,  201.  , 

Oucurbitaria  platani: 

Development  of  asooporea,  182. 

Development  of  pyonidia,  182.  ' 

Inoculations  with,  183. 

Perithecia  of,  181. 

Probably  saprophytic,  183, 184. 
Culture  media  for  EntomophthoreBf  170. 
Cultures : 

Difficulty  of  making,  54. 

Of  Cytitpora,  113. 
Cyclamen  leaves,  gnmmosis  in. ,  225. 
Oyttopui  in  mustard  and  radish,  203.  | 

Influence  of  drought  npoD,  10. 

On  Tpomoea  panduratai  oospores  of;  203.  | 

Oytitpof  a  platani: 

Defcription  of  external  appearance,  113w 

Method  of  cnlUvaUng,  113, 123. 

Perithecia  of,  115. 

Pycnidiaof,114.  ^ 

Structure  of,  114.  j 

Delaware,  peach  rot  in,  133, 125, 128.  j 

Dietel,  Dr.  Paul,  on  rusts  whose  telemtospores 

germinate  at  once  after  ripening,  217. 
Discoveries  as  to  the  nature  and  action  of  the 

UttUaginem,  67.  * 

Dieeula  platani:  \ 

Arrangement  similar  to,  12L 

Development  of  pustules,  57, 58.  | 

Germination  of  spores,  57.  j 

Perhaps  identical  with  Qloeatporium  nervim'  \ 
quum,  58.  j 

Pycnidia  of,  67.  *.  i 

Structure  of  pustules,  58. 
Diseases: 

Of  cultivated  plants,  causes  fiaTorinjc  the  in- 1 
crease  of,  107.  i 

Of  trees,  174. 
Dispersion  of  spores  of  fungi  by  agency  of  insects  i 

1C8. 
Downy  mildews  in  a  dry  season,  11. 
Downy  mildew : 

Advance  in  troatment  of,  107. 
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[V>wii7  mildew — Cool  in  ued. 

On  grape,  7. 

YerdicrU  for,  216» 
Dmiatnff  need  gwtdn  for  smat,  42, 8^  164.  IM.  21  e. 
Dry  Fot  of  timber,  17& 
EMeeleste: 

For  apple-acab,  210, 212. 

For  melon  dicceM^  227. 

Formnlii  for,  2001 

For  potato  and  tomato  rot,  227. 

How  prepared,  211. 

Injary  to  fruit  from,  211. 

Streiisfh  oC,  for  apple-scab,  211. 

rnmodifled  formula,  2i7. 
Economic  Peronoeporen  in  Now  Jersey,  201. 
Edible  fan|ri,S0. 221. 
Entomogenooa  funj(i,  109. 
Entomopktkarece  onltnre,  media  for,  170, 171. 
Er^:  r 

Effect  on  atock,  30. 

In  Kicbigan  in  1889, 203. 

Id  Montana  not  affected  by  drought,  188. 

latermediate  forms  between  species,  188. 

Upon  Pliy toptu^  distortions,  209. 

Wide  variation  In  characteristics  of  species, 
18& 
Erytipke  ddunxteearum: 

Effecta  on  hosts,  191. 

Forms  of,  in  Montana*  19L 
Earcka  sprayer,  38b 
Experimentii : 

In  preTenting  potato  rot,  159. 

In  treatment  of  appio-scab,  35, 210. 

bitter  rut  of  apples,  37. 
black  rot  of  grapes,  219. 
gooseberry  mildew,  33. 
plum  leaf  blight,  3& 
tomato  disease,  3a 
smat,  218. 
Experiment  stations,  work  in  connection  with,  101. 
Exsiecati: 

Brioei  and  Cavara,  40, 180. 

Kansas  fungi,  94,101. 

8jdow*n,  101. 
Psriow,  W.  G.,  notes  on  fungi,  187. 
feacteeBo,  116^  121. 

Charactfli«of;U0. 

Life-history  of,  53. 120. 

New  form  produced  from  ascospores,  121. 
fewHeUa  piaiani : 

DeTelopment  of  ascospores,  117. 

Life-history  of;  122. 

Parasitic  and  saprophytic  cycles  of  develop, 
meat,  123. 
Ferment  secreted  by  BotrytU,  47. 
F^nnents  in  sorghum,  194, 197. 
FUx: 

Udamptora  Umi  on.  82. 

East  of,  in  Australia,  215. 
For»ge  plants  of  Montana,  30. 
Fnnce,  vine  disease  (n.  108. 
Folton,  T.  W.,  Bisppraion  of  fungous  spores  by  in- 

MCt8,168. 

FOBgi : 

Classified  by  Brefeld,  98. 


Fu  iigi— Continued. 

Classified  by  I)e  Dary,  101. 

Bntomogenous,  100. 

In  New  Zealand,  200. 

List  of.  for  Colorado,  85. 

Now  sp  ciesof,  11. 24, 06, 08. 78. 141, 142, 140. 

or  MonUna,  30. 

or  Montana,  preliminary  list  of,  188. 
Fxiittfinm  an  enemy  to  smati  210. 
Futidadium  dtndriiieum,    (See  Apple-scab.) 
Galls,  fuugi  on,  73, 134,  ITt, 
Oerm  pores,  107. 

Germination  of  UttUago  bauMoua^  13. 
Glard,  AlAnsd,  Bntomogenous  fungi  by,  100. 
OtoofporlMm  nervUequum,  51. 

Cycle  of  deveIopm«)nt,  53. 

Effects  on  leaves,  52. 

Hosts  of,  54. 

On  oak.  54. 
Goff,  Pro!  £.  &,  resnlU  of  experiments  by,  S3, 

210. 
Gonidia: 

Of  AwcomyceUe,  53. 

Of  ScUroHum  vaeeini,  80. 

On  Prunuf  podtw,  41. 
Gooseberry  mildesr  and  apple>acab,  experiments 

in  treatment  of,  33. 
Grape; 

Bitter-rot  of.  223. 

Black-rot  of,  45, 92, 204, 219, 223. 

Downy  mildew  of.  7, 161, 210. 

Leaf,  blight  of,  08. 

Leaves,  Septotpwrium  on,  09. 

Mildew,  treatment  of,  made  obligatory,  95. 

Mysterious  disease  of,  207, 108. 

Powdery  mildew  of.    (See  Oulium  Tuckeri.) 

Vine,  root  mold  of,  107. 

White  rot  of,  45, 101. 
Grass,  rust  of,  101. 

Grasses,  Western.  Injured  by  smuts,  13. 
Gummosis,  cause  of  225. 220. 
Hackberry,  Sphaeroiheea  phtftoptophUa  on  galls  of, 

85, 134, 177. 
Hartig,  Dr. : 

Lehrbuch  der  Banrokrankheiten,  174. 

Transltitions  ft-om,  104. 
Hatch,  A.  L.,  Experiment  with  apple-scab  by,  210. 
Helena,  Montana,  notes  on  fnngi  of,  80. 
HetercBcism  of  Uredineee,  104, 107. 
Holladay,  A.  L.,  experiment  in  vineyard  of,  205u 
Hot  water  for  disinfecting  seed  gndn,42, 104, 218. 
Hyacinth: 

Bulbs,  white  rot  of,  228. 
Disease,  170. 225. 
Gummosis  of,  225. 
Hymenium: 

Of  ScUroHum  voeeini,  40. 
Of  Mueronoporue,  28, 90. 
Hymenomyeetee : 

A  method  of  preserving  spores  of,  103. 
New  species  of,  24. 
HyphsD,  anastomosing  of,  47. 
llyphomycetous  fungi,  new  species  of,  08. 
Hypoxylon  and  NumrMdaria^  synopsis  of  North 

American  species  of,  10. 
Indian  Com.    {Sn  Zra  Jfayt.) 
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Infection : 

Artifida],  lOS. 

Of  Anemones  with  Pezim  tuberosa,  225. 

Of  cowberry  with  sclerotinm  dinoMe,  40. 

Of  sorghum,  43,  IMi 

With  bUok-rot  prevented,  205. 

With  Ouenrbitariaplatani,  183, 181. 

With  Cytigpora,  120. 

With  DiMCula  platani,  57. 

With  (^OBOiporium  nercuequum,  57. 

With  smut  spores,  42,  88,  104. 

With  spores  of  peach  rot,  125. 

With  white-rot,  45. 
Insecticides  combined  with  fungicides.  214. 
Insects: 

Combating  by  fungi.  109, 174. 

Dispersion  of  fungi  us  spores  by,  168. 
Iowa,  Pertmotporea  in,  7. 
Iron  compounds  for  disinfecting  seed  oats,  218. 
l»aria  on  locust  eggs,  172. 
Italy, sorghum  distase  in,  103. 
Ivy  attaclced  by  Peronotpora  vit»eola,'202. 
Ixia  bulbs,  gummosis  in,  225. 
Jensen,  J.  L. : 

Ifethod  of  preventing  smut,  164. 

On  the  propagation  and  prevention  of  bniut  iu 
oats  and  barley,  42. 
Journal  of  Mycology,  purpose  of,  5. 
Kansas  fungi,  new  species  of,  11, 142. 
Kellerman  St  Swingle: 

On  branch  knot  of  hsck berry,  177. 

On  preliminary'  report  on  smut  in  oaU<.  218. 

On  preliminary  report  on  Nnrghiiin  bli;:;lit«  4.3. 
Kelsey,  F.  D.,  on  study  of  'hUoiAtkUAErytipheoi,  219. 
Kew  herbarium,  types  in,  215, 184. 
Lagerheim,  G.,  on  some  new  and  notowoithy  Ure- 

dinea,  102. 
L*Ecluse,  A.  de,  treatment  of  blackrot  by,  210. 
Lewis  combination  force  pump,  37. 
Light,  influence  of,  on  mycelial  growths,  101. 
Lily  disease,  46. 

Lima  beans,  a  new  Phytophthora  on,  221. 
Lime  used  for  smut,  89. 
Lists  of  MonUna  fungi.  80, 188. 
Literature,  recent,  reviews  of,  39, 98, 165, 216. 
Littlo  Gem  force  pump,  85. 
Liver  of  sulphur  for  peach  rot,  133. 
Lyeoperdon  gemmatum,  iK>dsible   causo  of  root 

rot,  200. 
Lye,  concentn^ed,  for  disinfecting  seed  oats,  21S. 
Maerotporium  an  enemy  to  smut,  219. 
Macrotporium  parasiticum : 
Life  history  of,  102. 
Observations  on,  178. 
Massee,  George,  on  the  presence  of  sexual  organs 

in  JSeidium,  44. 
HcCallan,  Mr.C.  N.,  treatment  of  grape  mildew 

by,  214. 
Me'ons  treated  by  salts  of  copper,  227. 
Meteorological  conditions  correlated  with  pres- 
ence of  LeptouredineiB,  218. 
Michigan : 

Ergot  in,  203. 

Peaeh  rot  in,  123. 

Work  with  experiment  station  of,  210. 


Mildew  of: 

Gooseberries,  33. 

6rap.',7,45. 

Grapes,  treatment  of,  made  oblij^tofy,  95. 

Phy  toptus  galls,  86, 134, 177, 2011. 

Shepherd's  purse  and  pepper  gramtk,  10. 

Tomato  and  grap?,  161. 
Miyabe,  Kingo,  on  life  history  of  Jftterogparitim 

paratUieum,  102. 
Monilia: 

Manner  of  infection,  128. 

On  twigs.  130. 

Peach  disease  resulting  from,  123. 
Monograph  of  British  Ureditieae^  103. 
Montana: 

A  preliminary  list  of  the  fungi  of;  183. 

Collectors  needed  in,  194. 

ErynphMt,  219. 

Forage  plants  in,  30. 

Fungi  for  exchange,  188. 

Notes  on  fungi  in,  30, 80, 82. 
MueronoporuM : 

A  new,  141. 

Characters  of  thu  genus,  28. 
Miiscardine  parasites,  171. 172, 173, 174. 
Mushrooms,  edible,  how  to  identify,  59. 
Mustard,  wild,^  Cystopu*  on,  203. 
Mycelium  of  Uatilagineix,  87. 
Mycological  uotoa,  184. 
Mycology,  growth  in  study  of,  5. 
Natural  enemies  of  smut,  219. 
Necessity  for  a  redescription  of  the  type  species 

in  the  Kew  herbarium,  215. 
Nematodes,  how  introduced  into  potaUxMs  178. 
New  speciesof  HymonumycetouH  fungi,  24.  | 

Now  Jersey,  Peronotporev.  in,  in  1889, 201. 
Now  York,  new  or  i-are  fungi  from.  78.  | 

New  York  State  Museum ,  bulletin  of,  220. 
New  Zealand,  root  fungus  in,  199. 
North  American :  ! 

Agarics,  58, 135. 

Fungi,  Ellis  &  Everhart's,  11. 

New  and  rare  species,  145. 
Notes :  i 

By  B.  T.  Galloway,  37, 92, 164, 214. 

Mycological,  184. 

On  fungi,  78, 80, 82, 167. 
Nozzles  : 

Climax,  35. 

Modification  of  Vermorol,  96. 
Nummularia  and  Hypoxylon^  synopsis  of  ^orth 

Amoiican  species  of,  19. 
Nutritive  media  for : 

FenMteUa  platani,  117. 

Pe2iza  tuberosa,  225. 

SeUroHnia  vacdnii,  39. 40. 

For  spores  otOucurbitaria^  182. 
Oats : 

Experiment  to  infect  while  in  bloom,  318. 

Manner  of  infectiou  by  smut  sporee,  42, 218. 

Preliminary  report  on  smut  in,  218. 

Propagation  and  prevention  of  smut  in,  42, 164. 

Smut  of,  165. 
Ohio  Experiment  Station,  experiment  in  potato 
rot  at,  159. 
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'TMlttfin^  223. 

In  yew  ZeaUud,  200. 
(Hiium  Tuekarii  identical  with  Uneinula  tpiralii, 

46. 
O&ioo  diseMA.  lOS,  178. 
Odgoniom  of  Vromiyc€M  poet,  44. 
Oospores  of  Qyiiopua,  167. 
Pap«r  for  spore  collection,  183. 
t^tnphyfkoa  of  Seierotinia  vaednU,  40. 
Piarh  blight,  123, 130. 131. 

Cia8eof,I30. 

CoanectioQ  with  rot,  131. 

TArietiesmost  mbjeci  to,  131. 
Peaches: 

CmcktnfE  of,  33. 

lDf«et«d  by  MonUia  aporea,  12&, 

Rot  iodnced  in.  131. 

Botof,33. 

ShipmentM  in  1888. 120. 

Spotting  of,  32.     (See  Cfladoiporium  earpophi- 
lum.) 
Pttch-rot: 

Conditions  necessary  fo^,  132. 

DeslmctiTeness  of,  123. 

lloir  carried  over  winter,  129. 

Uow  communicated,  128. 

In  Chesapeake  peninsula  in  1888, 125. 126. 

Induced  by  orackinj?  of  fruit,  33. 

Inflaeooe  of  rain-fall  on,  128, 129. 

In  market,  124. 

Losses  from,  33, 126, 127. 

Vore  destmctive  to  early  varieties,  124. 

On  twigs,  130. 

Other  fmito  snbject  to  it.  131. 

Prerented  by  destroying  diseased  fruit,  132. 

Treatment  for,  132, 133. 

Vsrieties  most  subject  to,  124. 
P«r  blight,  17«. 
Pi>«T8.  cracking  of,  33. 
Pt-aa,  attacked  by  powdery  mildew.  214. 

Vtcl: 

On  Bob  ti  of  the  Uniteil  States,  220. 

Reports  of,  78. 
Pmthucia : 

or  Ascomycetes,  53. 

OfBIack.rot,  45. 

0(  Oueurbitaria  platani,  181,  183. 

Of  CytUpora  platani,  115. 

0(  Maerogporium  para»Ui€um,  102. 

Of  SpkoTOtheea  phytoptophUa,  80. 

Wrong  nse  of  term,  223. 
Pertmoiporo.    {Se4  Downy  mildew.) 

On  Boston  Ivy,  202. 

On  soccttlent  hosts,  10. 

On  cocorober,  168,  201. 

On  squash,  201. 

On  violet,  202.  | 

Pfrtfnotporta: 

In  Iowa  in  1887  and  1888,  6.  | 

in  New  Jersey  in  1880,  201.  I 

Prevalence  of,  in  wet  aud  dry  seasons,  6. 
^fztza  tubero$a: 

<i<  miination  of  nscosporeri  of.  224. 

Mycelium  of,  224. 

On  Anemone,  symptoms  of,  224. 


PezUa  eu^anoto^-CoDtinned. 

Iteiatlon  to  P.  bulborum,  226. 

Sclerotia  of,  224. 
Phalloidei  .- 

Attractions  of.  for  insects,  109. 

Dispersion  of  spores,  168. 
Phytophtkora,  a  new  Amerii^an,  221. 
Vhyiophihora  it\feMtani.    (See  Potato  rot.) 
riiytoptus  galls : 

Favorable  to  development  of  fungi,  85, 134. 

SpkcBrotheea  on,  85.  134,  177,  209. 
Platanus.    (8e4  Sycamore.) 
I'leotpora  htrbarum,  forms  of,  102. 
Plowrigbt,  C.  B.,  on  British  UrtiUneeg  and  UttO' 

Oifinea,  103. 
Plum : 

Black  knot,  not  in  Europe,  176. 

Leaf-blight,  treatment  for,  38. 

MonUia  laxa  on,  222. 

Podotphcera  tridaetyla  on,  223. 

Kot  induced  in,  131. 
Pores,  spiny,  in  Jfii^n'onoporus  28,  90. 
Poiassinm  permanganate  used  for  smut,  89. 
Potassium  sulphide: 

For  apple  scab,  86, 36,  37,  210,  212. 

For  bitter-rot  of  apple,  37. 

For  gooseberry  mildew,  83. 

Strength  of,  210.  r 

Potato : 

Diseases  of,  178. 

Nematodes  in,  178. 
Potato-rot,  7,  178 : 

An  experiment  in  preventing.  158. 

In  New  Jersey  in  1880,  202. 

Treated  with  copper  salts,  227. 

Varieties  snl](}ect  to,  202. 
Potato-scab  diminished,  160. 
l*owdery  mildew : 

On  peas  and  beans,  214. 

Sulphur  for,  214. 

In  New  Zealand,  200. 
Preliminary  report  on  smut  in  oats,  218. 
Prevalence  of  ergot  in  1889,  203. 
Prillieux,  M.,  on  a  disease  of  applo  and  chestnut 

leaves,  106. 
Promycelia  of  Vstilago  bo^ttelouie,  13. 
Prop.igation  and  prevention  of  smut  in  oats  and 

barley,  42. 
Prunes: 

Jil(milia  Uzxa  on.  222. 

Podoipkegra  tridaetyla  on,  222. 
Puccinia : 

HeteroDcismal,  167. 

Identity  of  different  species,  217. 
]*nmp<i : 

Lewis  combination  force,  37. 

Little  Gem  force,  35. 
Tycnidia: 

Doubtful  in  Maerotporium panuUifium,  102. 

In  Protobasidiomycetes,  99. 

Of  Ascomycetes,  53. 

Of  black-rot  changed  into  perithecia,  45. 

Of  Cttcurbitaria  platani,  181. 

Of  CytUtpora  plstani,  114. 119. 

or  Diicula  platani,  57. 
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PyoDidi»— CoBtinaed.  I 

Of  Phoma  abietina,  184.  I 

Produood  from  oaltnrea  of  FenettfUa,  110.  | 

Produced  on  Platanut  from  Fcneatella  spores, 
121,129. 
PyrenomyootM,  oontribotions  to  the  derelopment , 

of,  53.  lis,  181. 
Kadish,  cultivated,  (Vtoptw  in,  203. 
Bainfall: 

And  Perono»pare€B,  6. 

Bryaiphsm  not  affected  by,  188. 

Influence  on  peach-rot,  128, 128. 

In  Iowa  in  1887  and  lb88, 6. 
Bainy  weather: 

Effect  on  spotting  of  peaches,  33. 

Effect  on  crackinjs  of  frait,  33. 
Reviews  of  recent  literature,  39, 06, 165. 216. 
Uhisomania  in  Ribee,  226. 
Root  mold  of  the  vine»  90, 107. 
Root- rot: 

Effects  on  apple-trees,  200. 

In  New  Zealand.  200. 
Roots,  abnormal  growths  of,  226. 
Rose,  leaf-blight  of,  161. 
Rot  of  peaches.    {8te  Peach-rot. ) 
Rot  of  timber,  17S. 
Rust  of: 

Ash  leaves,  95. 

Clover,  161. 

Flax,  32, 215. 

Grass,  1«I. 

Plum  trees,  38. 
Rusts  whose  t eleuto3p<»res  germinate  at  once  after  I 

ripening,  217. 
Ryeinot  iqjared  by  Olavte^fw,  30. 
Saccardo's  Sylloge : 

Aim  of,  24. 

Scleroderma  in,  23. 
Saprophytic  fungi  on  apricot,  222. 
Scab: 

Of  apples,  treatment  of,  33,  35, 210. 

On  potatoes,  diminished,  160. 
Scabby  apples,  comparative  size  of,  213. 
Scald  of  peaches,  121. 

Schultze's  solution  used  for  staining,  14, 17. 
Sclerotia: 

Of  Ergot,  204. 

Of  Pexita  tiubtrota^  2H. 

On  Slnu»  and  Betula,  41. 

On  Pruntu  padut,  41. 
Scribner,  F.  L.,  on  DiseiMcs  of  Irhh  potatoes, 

178. 
Sedges,  diseased  spikes  of,  30. 
8€ptotporium  on  grape  leaves,  60. 
Sexual  organs  in  JEeidium,  44. 
Shopherd's  purne,  mildew  on,  10. 
Shipley,  A.  E.,  on  Maeroiporium  paratiiieum,  178. 
Shot  hole  fungus,  200. 
Smut: 

Avoided  by  rapid  germination,  90. 

BeetloH,  219. 

Directions  for  treatment  with  hot  water,  165. 

Fungi,  previous  knowledge  of,  87. 

Infecting  oats  with,  while  in  bloom,  218. 

In  oats,  preliminary  report  on,  218. 

Ix»sses  consequent  upon,166. 


Smut — Continued. 

Natural  cnemieH  of,  219. 

Of  wheat  and  oats,  1G3. 

Of  2^  mays,  14. 

Prevention  of,  164. 

Prevention  acd  propagation  of,  in  osta  u 
barley,  42. 

Spores  in  manure,  218. 

Spores  in  soil,  218. 

Stinking,  165, 219. 

Treatment  for,  89. 

Varieties  of.  42. 
Smuts,  ii^ury  to  Western  graiMes  and  sedges. 

30, 31. 
Soda: 

For  peach-rot,  133. 

Used  for  smut,  89. 
Soda  hyposulphite,  for  apple-scab,  35, 36, 37,  21 
212. 

Strength  of,  210. 
Soil: 

In  vineyards,  necessity  for  keeping  clean.  11 

Necessity  for  cictanliness  of,  106. 

Treatment  for  oat  smut,  218. 
Sorghum  blight: 

Bacteria  in,  43, 196. 

External  appearance  ot  43. 

Fermentation  in,  195. 

Prevention  of,  43. 

Question  of  priority  c  inceming,  195. 199. 

Red  color  in,  105,199. 

Roots  diseased  in.  43. 
Sperraatia,  function  of,  104. 
Spermogonia : 

Of  blsck-rot  changed  into  p^n'ithecia,  45. 

Of  Uredinece,  104. 
SphcBrotheca : 

Favorable  conditions  for,  86. 

On  Phytoptus  galls,  85, 134, 177, 200. 
Spiny  pores,  characterize  genus  MuerofMporu*.  21 
Sjiore  powder,  amount  required  for  a  givt>n  ath 

170. 
Spores: 

Cladotporium  vitieolum,  germination  of,  9i. 

Cytitpora  platani^  114. 

Disetda  platani,  56, 57. 

Fungi,  dispersion  of,  168. 

Hym^nomyeetes,  a  method  of  preservinj;  l^ 

Peach-rot,  127. 

Single,  cultures  from,  28. 

UttUagineeB,  germination  of,  88. 

UatUago,  dossemination  of,  84. 
Sporopycnidia,  183. 
Spotting  of  peaches.    <«Sr«  dadotporium  carp 

philwn.) 
Spraying.    (See  Applications.) 
Squash,  Peronotpora  on,  201. 
Starch,  how  affected  by  Gummosis,  226. 
SUtus  of  the  Sorghum  Blight,  195. 
Stinking  smnt,  165. 

Sulfosteatite  for  potato  and  tomato  rot,  227. 
Snlphato  of  copper.     (See  Copper  sulphate). 
Sulphate  of  iron.    {See  Iron  sulphate). 
Sulphur : 

And  lime  for  powdery  mildew,  214. 

Compounds  for  peach-rot,  133. 
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Salphiar-^Contiinied. 

Compoanda  for  disinfectiiig  teed  oaU,  218. 
Dry.  for  peach-rot,  133, 134. 
'  For  hackberry  branch-knot,  177. 
Powder  for  apple  acab,  210. 211. 213. 
Solpharet  of  potaattinm  for  bitter-rot  of  the  apple, 

36,37. 
Salphnric  acid  aa  a  diainfectent  for  seed  oata,  12. 

218. 
Swingle,  W.  T.,  experimenta  by.  43. 
Switzerland : 

Law  eonoeminic  grape  mildew  in,  96. 
Tioediaeaaein,  108. 
Sycamore : 

Cvcvrbitturia  piatani  on,  181. 
Oytitpcra  on.  113. 
Ditcula  platani  on  bark  of,  56. 
Diaeaae,  51.    (See  Olneotporium  nervisequum). 
FfntsUUa  platani  on,  113. 
OUBotporium  nervisequum  on,  51, 54. 
Use  of  wood,  51. 
Tsft,  Prof.  L.  &.,  experiment  with  apple-scab  by, 

210. 
Tale,  oaed  in  anlfoateatite,  227. 
Teleutoeporea ; 

or  rkrofftmidiufn  aubeortieium,  32. 
Of  Puecinia,  167. 
Of  Uromyeet  Hclwai,  103. 
Thaxter,   Boland,  on   a  new   American    Phyto- 

VMinra,  221. 
Thumen,  Felix  von : 
On  apricot  fangi,  222. 

On  combating  ftangi  of  cultivated  plants,  107. 
Timber,  dry  rot  of,  175. 
Tomato : 

Downy  mildew  of,  161. 
Treated  by  salta  of  copper,  227. 
Tomato  diaeaae,  3& 
Treatment  of: 

A  disease  of  potatoea,  tomatoes,  and  melons, 

237. 
American  cranberry  disease,  41. 
Apple  scab,  35,  212. 
A  tomato  disease.  38. 
fiitier-rotof  the  apple,  37. 
Black-rot  of  grapes,  204, 219. 
(looaeberry  mildew  and  apple  scab.  33. 
Gooseberry  mildew,  reanlta  of,  34. 
Grape  mildew  made  obligatory,  95. 
Hackberry  branch  knot,  177. 
Peach-rot,  132,  133. 
Peronotpora  on  violet,  203. 
Plam  leaf  blight,  38. 
Powdery  mildew,  216. 
Itoot  fnnf^is  in  New  Zealand,  200. 
Should  be  early,  38. 
Srant  fungi,  89. 

Smnt  in  oata  and  barley,  4.3, 164, 218. 
Tree*,  diseases  of,  174. 

Tomors  caused  by  abnormal  root  formation,  226. 
Tulip,  gummoaia  in,  226. 

Tjpe  species,  necessity  for  a  ro-doscription  of,  in 
Kew  herbarium.  215. 


U|idcrwood  and  Cook,  synopses  by.  179. 
Uredinea  and  UttUagineof,  UriliHh,  a  luoDograph 

of,  103. 
Uredineo!: 

Some  new  and  important,  102, 
Sydow's,  161. 
Uromyees,  an  interesting,  11. 
UetUaginece.    (See  8mnt.)| 
Germination  of  spores,  88. 
Mode  of  entering  host  plant,  88. 
Mycelium  ot,  88. 

Recent  discoveries  as  to  the  nature  and  action 
of.  87. 
Uatilaffo,  diasemination  of  apores,  84. 
UstUago  zece-mayi : 

A  study  of  the  abnormal  structures  induced 

by,  14. 
Development  of  spores,  18. 
Mycelium,  18. 
Vaccinium  berries : 
Diseases  of,  39. 
I  Manner  of  infection;  40. 

I   Verdigris,  216. 

''  Vermorel  nozxle,  modification  of,  96. 
Viala  and  Kavaz  on  experiments  on  vine  diseases, 

45. 
Viala,  Pierre,  A  Viticnltural  mission  in  America. 

223. 
Vino  diseases,  experimental  inveatigations  of,  45. 
I  Vines: 

Diseases  nf,  223. 
Kemo7al  of,  when  dead,  110. 
.  Vineyard,  subsoil  of,  109. 
Violet,  mildew  of,  202. 
Von  Tavel,  Franz,  paper  by,  52. 
Wanl,  II.  Marshall,  on  a  Lily  diaeaae,  46. 
Wakker,  J.  H.,  contributions  to  vegetable  pa* 
I      thology,  224. 

Water,  hot,  for  treatment  of  .smut,  4:J,  164, 218. 
I   Western  fungi,  new,  65. 

Wheat: 
j  Smut,  165. 

I  Smut  spores  in.  218. 

I   White  fir,  a  disease  of,  164. 
[   White  rot,  45,223. 
I   Willows  iiyured  in  Montana  by  Melampiora  tali- 

ei»,  32. 
I  Wisconsin,  work  with  experiment  station  of,  210. 
Witeh    brooms    sugi^ested    by    abnormal    root 

growths,  226. 
Wood  m  vineyards,  110. 
Woroniu,  Dr.  M.,  on  the  Sclerotium  aisease  of 

Vaccinium  berries,  39. 
Woronin's  hyphjp,  106. 
Zacharcwicz,  Ed.,  on  treatment  of  the  disease  of 

potatoes,  tomatoes,  and  melons,  227. 
Zea  Mays  : 

Abnormal  structure  of  stem  causcMl  by  Until- 

ago,  16,  la 
Fibrovaacnlar  bundles  in,  15, 17. 
Stomata  of,  15, 16. 
Sti-uctui-e  of  healthy  stem,  U. 
Zoospores  of  Phytophthora  pKcueoli,  222. 
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Acanthomyoes,  174. 
Acroaporiam  ceraai,  41. 
AcroatalAgmua,  118, 122, 123. 
Acrostalagmns  cinnabarinaa,  118. 
Actinooema  roae,  8L 
.£ctdiam,  84. 
.Scidiam  abondana,  80. 
^Ecidinm  leaonli,  94. 
.^cidiaiD  aqailegie,  182. 
Meidium  artemUias,  83. 
^cidiam  berberidia,  80, 167. 
iEddiam  callirrhoSa,  161. 
^cidiam  cbryaopaidia,  80. 
^cidiam  clematidis,  80. 
iEcidiam  deomia,  82. 
vEcitliam  oompositaram,  31, 82, 85. 
.Scidium  creaaae,  1C2. 

.SCIDIUM  DAUCJE,  IS. 

^cidium  dicentne,  94. 
JGoidlom  elatinam,  170. 
iSk;idinin  eaphorbife,  86. 
yEcidium  fraxini,  95. 
.£cidiam  gaurinum,  80. 
iEcidiam  glancia,  80. 
^cidium  groaaalarise,  80, 161. 
^cidiam  Iiemiaphiericuai,  80, 83. 
^citliam  bepaticaram.  167. 
^cidiam  latermlxtnm,  80. 
^cidium  ipomoBte-pandaranflD,  168. 
.£cidiam  lepldii,  82. 
JEcidiam  mo^pili,  162. 
^cidinm  mirablllasima.  85. 
^cidium  uoDOicum.  82, 85. 
^oidiam  pedioolaria,  162. 
.Xcidiam  pentatemonis,  161. 
.Scidiam  planUginin.  80. 
.^idiam  poroanm,  80. 
^ciditim  pustnlatum,  161. 
iEcidium  pyrolatum,  80. 
.Slcidium  rannucnlacearuiu,  80. 
Xeidium  repentU,  85. 
.^cidiain  tanaceti,  85. 
iEcidiam  tbalactri-flava,  80. 
iEcidiam  tubercalatam,  161. 
.Scidlum  urticffi,  80, 82. 
AgaHcini,58,101. 
Agaricua  adipoaaa,  79. 
Agarieua  lividua,  139. 
Agarican  roaritimoldea,  25. 
Agarlcaa  melleaa.  111,  175. 
Agaricua  roicroaporna,  27. 

AaARlCUB  OLIV.£SPORU8. 27. 

Aparicoa  atellatoaporus,  20. 
Asarlcna  uml>ontoiiotua,  2.1. 
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Ameroaporinm,  153. 
Ameroaporinm  OMooomienm,  71. 
Ameroaporiam  polynematoidea,  143. 

AMBROSPOlUUlf  aUltCLAUaUM,  143. 

Aathoatoma  bypophlceani,  22. 
Anthoatoma  microplacaro,  21. 
Aacochyta,  152. 

ASCOCHTTA  ALIBM ATI8,  148. 

Aacocbyta  colorata,  81. 

ASCOCHYTA  CORNICOLA«  148. 
ABCOCHTTA  f  IN FL'SCAXS,  148L 
AbCOCHTTA  BILKNKa,  148. 

AacocnvTA  aiariiBuii,  142. 

ASCOCIITTA  THABPII,  148. 

Aaoomyoetca,  53, 99, 101, 102. 
Aateriua,  152. 

ASTEKIXULA,  152. 
ABTBRIKULA  LAKGLOISn,  152. 

Abteiioua  ribicolum.  81, 14& 

Auricularie,  98, 101. 

Ailtobaaidiomycetea,  99. 101. 

Bacillua  aorgbi.  43, 198. 

Bacteria,  43, 197. 

Bacteriam  termo.  196, 198, 199. 

Badhamia,]86. 

Badhamia  koduloba,  186. 

Baaidiomycetea,  98, 99, 101. 

Boleti,  220, 221. 

Bolctioua.  220. 

Boleiua,  221. 

Boletoa  leativalia,  221. 

Boletua  badiaa,  221. 

Boletna  bovinna,  221. 

Boletaa  caataneaa,  221. 

Boletua  chrj'aenteroQ,  221. 

Boletua  CliDtonianua.  221. 

Boletua  Collinitaa,  221. 

Boletua  dictyocepbalaa,  220. 

Buletua  eduUa,  221. 

Boletoa  elegaoa,  221. 

Boletus  flexnoeipea,  220. 

Boletaa  granulatna,  221. 

Boletua  hirtellus,  220. 

Tolctua  impolitua.  221. 

Boletua  leproaaa,  220. 

Doletaa  luteua,  221. 

Boletua  miniato-olivaoeua.  221. 

Boletaa  miniato-oliraceoa,  var.  aenaibilia,  221. 

Boletaa  rimoaelloa.  220. 

Boletua  rubinellna,  221. 

Boletua  nraber.  221. 

Bolotua  aubtomentosna,  221. 

Boletua  aubTelutipea,  220. 

Boletua  veraipellia,  221. 
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BotrytU,  M,  174. 

Boirytifl  BMciAna,  171.  172. 

Botrytia  btMii,  S5. 

BOTSTTIB  CliTKBKO-OLAUCA,  143. 

BoTsma  btpophylla,  143. 

Botrytis  lapinl,  82. 

BoTisU,  23,  24. 

BoTista  nijcreacens.  23,  24. 

BoTUtapiIa,23,  24. 

BoTista  plambea,  24. 

BovigtA  tabacina,  23. 

nrubypacciiiia,  105. 

Rnchyaromycea.  105. 

Caoma  empetrf,  162. 

Csonu  Laricis,  162. 

CaoQiasiteoa,  103, 161. 

Camaroflporiam  aabfetaeatratum,  78. 

Capoodinm  armcniaoe,  ^22, 123. 

CarpoaMO^lOl. 

Cenaa^m  praDantri,  222. 

C«ratophorutn  nnoinatniu,  94. 

Ceroospora,  60, 70, 151. 

CKSCOiU>OSA  AGRBAT0IDB8,  71,  72. 

Cereoapon  alth»lna,  161. 

CEBCOBPOKA  AQL'ILKGIiE,  74. 

Cbrcosfora  Babtholombi.  144. 
CiTcoapoia  clavata,  71. 72. 
Cereoapora  cucurbite.  9i, 
CtreoRpora  deamautbi,  04. 
Orcoapora  diantbene.  161. 

C£BC06rOBA  DOLICHI,71. 
CESCOaPORA  DUPLICATE,  70. 

OreoBpora  effuia,  76. 
C«rcMipora  enpatorii,  72. 

ClSCOaPOKA  BUPHOBBIifi,  76. 

Cercoapora  ferrnginea,  143. 

CXBCORPOBA  FfJSCO.VIBBNB,  72. 
CSBCOapOBA  OAl7Bie,75. 

Cebcospoba  gbbakii,  74. 
C«TGo«por»  iporocbe,  70. 

CkBCOKPOBA  JUGLANDia,  77,  161. 

Cercoapora  lateritia,  94. 
Cebcospoba  lobblijs,  75. 
Cercoapora  ocbracea,  76. 
Cebcospoba  pebfouata,71. 
Cerroepora  polytsnto,  161. 
Cercoapora  roMecola,  160. 
Cercoapora  seminalia,  04. 
Cebcospoba  sid^cola,  72. 
Cebcospoba  sir,  71. 
Cercoapora  Mordida,  71. 
Cebcospoba  btmpbobicarpi,  70. 
Cercoapora  toxicodendri.  144. 
Cercoapora  tuberoaa.  161. 
Cebcospoba  viridula,  70. 
Cbctocladiaceie,  101. 
ChaBtophoma  inaciiloea,  143. 
Cbeiroapora  botryoapora,  72. 
Cboanepbores,  101. 
Cbryaomyxa,  105. 
Cbryaomjxa  aedi,  162. 
CbytridiacMe,  101. 
Cicmnobolaa,  192. 
Clcinnobolua  ceaatii,  81, 177, 191. 
CIadosporinin,106.]58. 173. 
Cladoaporiam  carpophilitm.  32, 33. 


CladoaporiQio  fblrom,  38. 
Cladoaporiiim  f(ramiouni,84. 
CI  adoaporium  hrrbanim,  84, 222. 
Cladoaporiam  herbarani  var.  faatcalare,  106. 
Cladoaporium  pAraaiticum,  173. 
CladoapoHam  typliarum,  84. 
Cladoaporium  vitioolaui,  93. 
Claateriaporiom  aroyicdalaaruiD,  222, 223. 

CLASTKUISPORIUM  CA6P1TUIX)SUM,  70. 

Claaterlsporium  larratani,  70. 
Clavarieie,  101. 

Clavlcopa  purpurea,  80, 8!,  83, 81, 203. 
Cloatrldinm  butyricum,  107, 198. 
Coleoaporium,  105. 
Colooaporlum  canpanulfe,  162. 
Colcoaporiom  aooeoiooia,  162, 176. 
Coleoaporium  aoDGbi-arvnnaia,  HO,  162. 
Colletotricbium  liudemutbianum,  160. 
Compact*,  69, 60. 
Coniosporinm  aploaporiodea,  78. 
Conioaporinm  aterri|num,  60. 

CONIOSPOBIUM  COBTICALR,  60. 
CONIOSPOBIUM  FaIBMANI,  78. 

Conlotbyrium,  45. 

COKIOTUTBIl-'M  CRPHALAXTIII,  140. 

Coniotbyrium  diplodlelia.  160. 

Coprini,  160. 

Coprinua,  101. 

Cordycepa,  172, 174. 

Cordycepa,  militaria,  172. 

Cordycrpa  opbiogloaaoidoa,  172. 

Coremium,  174. 

(^orUcium.  69. 156. 

Corticinm  cerricolor,  60. 

Corticium  acntellare,  Q8. 

Coryn  urn  Beyeriockii,  222. 

('raterium.  187. 

CraterocoUa  cemai,  90. 

Cril^raria  stramini/ormu,  187. 

Cronartinm  onclcpiadeum,  var.  Tbeail,  80. 

Crucibulum  vnlgarp,  84. 

Cryptospbaeria  raillepnoctata,  83. 

Cryptosporium  Neeaii,  78. 

CKTPTOBPORIUU  NUBILOeUM,  156. 

Cacurbitariu,  53. 
Cncnrbitaria  el'^ngata.  183. 
CnourbitariA  platani.  181,  184. 
Cyatbaa  vemicoaaa,  84. 
Cycloderma,  185. 
Cylindrosporiom,  151. 
ClYINDBOSPOHIUM  CLRMATiniS,  155. 

Cylindrosporium  clematidls  Tar.  Jackmajoi, 

155. 
Cylindroaporium  fraxini,  155. 
Cylimdrobporium?  oculatum,  156. 
Cylin'drosporium  bacciiarinum,  156. 

CYLINDROSPORIUM  TR108TEI,  73. 

Cylinprobporutm  viiiiiiia,  155. 

Cyatopna,  0,  10,  167,  203. 

Cystopna  bliti,  10. 

Cyatopua  candid  us,  0. 81. 

Cyatopna  coiivolvulacearum,  167, 168, 203. 

('yatopua  cnbicua,  10, 167. 

Cyatopua  IpomcBse-panduraDse,  203. 

CyM^pna  portnlacae,  10. 

Cyatopna  tragop'^gonia,  81. 
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CjtMpom,  113, 114. 115. 119. 120, 121, 122, 123, 153. 

CVTUrOEA  ALBICSPS,  142. 

CjUspora  ohr^-MMperma,  81. 
CytispoTtt  cincto,  222. 
Cytispora  difformis,  156. 
Cy  tispora  leaeophthalmaii  142. 
Cytispora  leacoatoma,  222. 142. 
Cy  tlspora  persica*.  142. 
Cytispora  platani,  113. 
Cytispora  rubesceos,  221 
Cytisporina  ailantlii,  78. 
BacTyomycca,  90l 
Dacryomycetes,  101. 
Dsedalea  qnercina,  17& 
Daldinia  ooncentrica,  21. 
Dbndrodochiuu  NiGKEsmrs,  72. 
Dendrypfaiam  sabsoesile,  161. 
Dermatia  populina.  82. 
Dermatopthora  necatrix.  111. 
JHatrype  mvcroplaca^  21. 
Diatryp*  rumpent,  22. 

BlCOCCUM  LATHTRMUM,  65. 

Ditlymaria  clematidis,  82. 
DidyiDcUa  liBderiB,  79. 
Didymella  ranii,  70: 

DlDTMIUM  FAIBMAin.7a 

Didymium  gyroeephalum,  187. 

DlDTMOSPHAKIA  BURYABCA,  67.  83. 

Dimerosporlnm  popali.  81. 

Diorchidiam,  102. 

Diorchidiam  binnatom,  V>. 

Diorchidiam  lievo,  93, 102.  lai. 

Diorcbidiam  pallidum,  95, 102. 

Diorcliidium  Tracyi.  05. 

Diorcbidiam  verti-septa,  102. 

Diorchidiuni  Woodii,  95. 

Diplocystis,  185. 

Diploilcrma.  185. 

Diplodia  amycdaK,  222. 

Diplodia  icsculi,  79. 

Diplodia  ezteosa,  79. 

Diplodia  Juglandis,  79. 

Diplodia  maara,  v«r.  Americaaa.  79. 

Diplodia  prani,  222. 

Diplodia  sambucioa,  79. 

Dip LODiHA  ramulorum,  iri2. 

DiBCELLA  PILOBULA,  153. 

Dlscomycetcs,  101, 16R. 
Disculaplataoi.  50, 56, 57, 58. 113, 121. 

DiSCULA  RUNCIITATA,  153. 
DiBCL'LA  XAHTHOXTU,  152. 

Dot  b  idea.  81. 
Dothidea  bigeloviip,  81. 
Entomopbtbora,  170, 173, 174. 
Eatoroophtbora  aoisopliv,  173. 
Eotomopbthora  calllpborie,  170. 
Entomopbtbora  grylH,  171. 
Eutomopbtbora  megaspenna,  170. 
EatomopbtboreflP,  101,  171. 
Entomosporiam  macalatom,  82. 
Entorrhiza,  105. 
Eiityloma,  104. 
Eutyloma  compoaitanun,  81. 
Entyloraa  pbyvlidia,  161. 
Epi«pccum  ruhriprb,  65. 
Epocbnium  vireioena,  222. 


ETysipbee.  134, 177, 168, 193. 194, 209. 219. 
Eryaipbe  cichoraoearum,  81.  83, 188^  190,  191, 192, 

209,219. 
Eryaipbe  commonia.  81, 83  188, 190, 209t  214. 
Erysipfae  galeopaidis.  19r. 
Eryaipbe  graminis,  31, 192, 193. 
Erysipho  aepulta.  219. 
Eutypa  ^vo-Tiresceas,  79. 
Eutypa  vi-lalina,  79. 
Eotypelia  pruoaatri,  222. 
Excipalace».  57. 
Exoaaci,  lOL 
ExoaacuB,  101, 176. 

Feneatella,  63, 57, 116, 117, 118, 120. 122, 123. 
FeneateUa  araorpbe,  79. 
FcneeteUa  platani.  113. 117, 121, 122, 123. 
FoDe8t<?Ila  princepa,  116. 
Fiatulina,  99. 
Fiatalina  bepatlca,  175. 
Fomoa  igniariaa,  91. 
Fomea  rimoaaat  91, 142. 
Fomea  teuuia,  92. 
Fraoilbs,  59. 
FURCATA,  SO,  62. 
Foaarium,  219. 
FSuarium  nerviitquum,  54. 
Faaicladium.  33. 

FUSICLADIUM  UBRVIPUA,  69. 

Fasioladium  dendritlcam,  35, 210. 

Faaioladium  eflyiaiim,  161. 

Qaateromycotea,  99. 

Oeaater,  185. 

Glceoaporiam  acerinum,  151, 156. 

GloBoaporiam  ac«Tia,  156. 

Gl/KOSPORIUX  AXPELOPBIDI^  155. 

GloBoaporium  apocryptam,  94. 

G  LOEOePORIUM  BRU.fNRVM,  154. 
GLCEOSPORIUM  CANADKX8B,  163. 

GloBoeporiam  caatagnei,  154. 
Gloeoaporium  decipiena,  94. 
GloBoaporium  fmctigenam,  37. 

GLCE08PORIUM  ORAMIXICOLUM,  154. 

GIoBoaporium  beaporidearam,  164. 

G(.(B06P0RIL'M  HYBTKEI01DE8, 154. 

Glceoaporiam  Iwticolor,  222. 

GUEOAPORIUM  LAGENARIUM  Tar.  HUBARUH,  155- 

GloMwporiam  uervlaeqoam,  51, 52, 53, 54. 55, 56, 57, 

58. 161.  ^ 

Gloeoaporiam  platani.  54. 
Gloeoaporium  popuH,  154. 
Glceobporiuu  RAMOaUM,  154. 
Glceosporium  rrvolutum,  1S3. 
Qloeoaporiam  apbaerelloidea,  154. 
Gbvosporiom  ambrioellom,  154. 
GoDytricbom  falTum,  69. 
Grapbiola,  105. 

Gymnoaporanginm  claTarinforroe,  162, 176. 
Gymnoaporangioin  conicum,  176. 
Gymnoaporangittm  Subina*.  170. 
Gj-mnoaporansiam  tremelloides.  176. 
Hainbbia  borealib,  156. 
ITaplobporella  ailaxtri,  147. 
Uaplobporrlla  ruoxtmi,  147. 
Haploaporella  nerii.  79. 

Haploaporella  valaoidea,  147.  I 

ITemiarcyria,  187. 
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HcrDIBSCRnA  CONCEITTSICA,  149. 
UruUcisuuia  DAvittii.  JiO. 
HSNDRBfKtXIA  IIKTRJIOPHKAOMU,  U9. 

HbtkrophtlljB.  59,  M. 
Heterosporiain  oleomia,  82. 

HsnROSPOKIUM  FUNGICOLUM,  70. 

Hrtrboaporium  htbuidum,70. 
Hurmiaciaiii  sacchari,  196. 
HjdneaB,  101. 
Hydnnni  diTeraidens,  17S. 
Hydnom  imbricatnm,  26. 
Hfmeiiocliaete,  28, 02. 
HymenogMtreSf  101 
Hymenomycetes*  09, 163,  ITS. 
II>  mcDola  anneuiaca:,  222. 
Hymfnula  pUUani^  M. 
Hjphomycetea,  118, 168. 
IT>-poerea  RiohardsoDJ,  81. 
Uypoxylon,  19. 
Bypoxylon  glyeyrrhUa,  21. 
Hypoxylon  nammalaria,  20. 
Bjpoxylon  obalarium,  21. 
Hypoxylon  Pefcenii,  21. 
Hypoxylon  ptmctalatum,  22. 
Hjsteriam  fraxini,  70. 
Inoc\be,25. 

I50CTHB  CICATB1CATUS,  25. 

IXOCTBK  BCfllNOCAKl'US,  26. 

LXOCTBB  MUBlHOLILACIirUS,  25. 

laoCTBS  PAI.LIDIFEB,  24. 

IXOCTBB  6UBUBCUBKKN8,  26,  27. 

IkOCTBB  T0MBKT08A,  26, 27. 

l«aria,171,172,174. 

baria  destraotor.  172, 173, 174. 

luria  farinoia,  172. 

Iiaria  ophiogloaaoYdes,  172. 

IaaTia«trigosa,55. 

LttffrtUa  f  nerois^quum,  54. 

l^ctariaa,  58. 

Lacl  arias  piperatos,  61. 

Uctariaa  vell«reua,61. 

I^tadU,  03. 

Lasgloibula,  68. 

I'A:sgloi8ula  bpikoaa,  68. 

I^Dopila  1  tabacina.  2J. 

Lepto«ph8Bria  artemiri{«2, 81. 

Leptospbseria  cnlmicolii,  06. 

Leptosphsria  calmifra^^a,  66. 

LcPTCtoPHJEKIA  BPOROUOLI,  66. 

Leptosphaeria  typhanim,  81. 
Lcpt08lromace»,  152, 168. 
Loptotbyrium,  73, 152. 
Leptouromyces,  217. 
Lf  copeTdiaccs,  101. 
I-ycoperdoD,  24. 

I'ycoperdon  ^eromatam  f,  200. 
I'Jcopordun  lepidophoram,  24. 
Vacbophoica  bubcorica,  147. 
Macrosporinm,  07, 158, 219. 
Hacrospobium  baccatum.  144. 
^roeporinm  inqniuaus,  84. 
Hacrosporiam  iridia,  84. 
^rosporiuDi  panHiticiim,  102, 178. 
^^croaporiani  aarcinala.  102. 
^^•Moipora,  170. 
MeUmpsow.  105. 


Melaoiptora  cerastii.  89. 
Melanipsora  circieiB,  162. 
Meliimpaora  epilubii,  80. 
Helampaora  lielioBc>»ptn.  162. 
Melampiiora  lint,  82, 80. 215. 
Uelampnora  popultoa,  83, 86. 
Mcliinipflora  pyrol®,  162. 
MoIanipm>m  aaliclua,  85. 
Melamprara  aalicia,  32. 
Mttlampaora  aalioi4>capre«,  80. 
Melampaora  yacoinii,  IGS. 
Melampaorella,  105. 
Melanconen,  168. 
ilalanooniam  faaifonnc,  223. 
Melanomma  Minorvm,  222. 
Mt^lanoapora  paraaittca.  172. 
Melaaroia  KleditaubiiB,  04. 
Meraliaa  lacrymana,  175. 
Metarhiziam,  173, 174. 
Metaapbierla  leioatega,  79. 
Microooccna,  108. 
Microapbffira,  177. 
MicrospberagitMaalarin,  194. 
Mi(T08pb»ria  querclna,  94. 
MicroapbiDra  Kavenellii,  104. 
Micro»pb«era  aymphoricarpl,  193. 
MouUia,  68. 09, 123, 124. 125, 129. 
Monilla  fmctigena,  33, 41, 123, 222. 
MouUia  Uxa,  222. 
Monoaporiaro,  68. 
Mortbiera  Thumenii,  79. 
Mucorini,  101,  182. 
MUCR0M0I*0RUB,  28, 92, 93. 
Mucronoponia  balnnaw,  29. 
MucroDoporaa  cicboriacens,  29. 
Miicronopoma  circinatna,  28. 
Mucroiioporua  conchattia,  92. 
Macronoponia  orocatns,  29. 
Mucronopomadoalia,  28. 

MUCBOKOPORUB  EVBBHAUTII,  141. 

Miicronoporua  feirugluosna,  00. 
Mucrouoporaa  gilvaa,  28. 
Mncionopornaigniarina,  91,  142. 
Mocrunoporiia  iaidioldea,  29. 
Mucronopoma  licnoidea,  29. 
Macronoporaa  nigricana,  92 
MucroDoponia  obhqnna,  91. 
MncroQOporus  aaliciona,  92. 
MucroDoponia  aetiporiiR,  29. 
Mucronopoma  apiaaua,  91. 
Mucronoporua  apongia,  29. 
Mucronoporua  tabaciniia,  29. 
Mucronopoxxa  tomentosna,  28. 
Mycenastrani,  23, 24. 
Mycenaatraixi  oorlam,  24. 
Mycenaatrnm  Obionae,  24. 
Mycenaatrnro,  Oregonenac,  23. 
Mycenaatrain,  apiuuloauin,  24. 
Mycoraycetca,  101. 
My  xomy  cotes,  108. 

NjEMABPOKA  MICB08PRBMA,  166. 

Noctria  ditisaima,  170. 
Nectria  rlbea,  81. 
NldalarieiB,  101. 
Nammalaria  19 

NUMMULARIA  BULLIARDI,  20,21,22,23. 
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KUMMULARIA  DISCRBTa,  10,  20. 
KUMMULAUIA  BXCaVATA,  20. 
KUMXt'LARrA  BXUTAXB,  22. 
NUMMULARIA  OLTCTRBHUEA,  2L 
NUMJCULAUIA  IITPOPHUBA.  21, 29. 
KUMMULARIA  MICROPI4ACA,  21. 
NUMMULARIA  OBULARIA,  21. 

Nummuiaria  pezit^et,  19. 

KUMMULARIA  RBPAMDA,  19. 
NUMMULABIA  BUMPRK0,  22,22. 
KUMMULARIA  AUBAPICULATA,  23. 
KUMMULARIA  BUBCOXCAVA,  20. 

KycUli«,00. 
Oidium.220,224.    • 
Oidinm  6r}-Biphoidea,  82. 
OidiomlRctit.  55,00. 

OlDIUM  PIRIBUM,  08. 

Oldiam  Tnckeri,  40. 
OllKoponia,  99. 
Oomycetes,  101, 108. 
OvuLARiA  Cablbtoni,  144. 

OVULARIA  COMPACTA,  88. 

Pi-Dicniliim,  173. 
PenioiUinm  glancam,  158^  173. 
Peniophora  ocoidentalU.  R3. 
Peridermlnm  pini,  178. 
PeronMpon.  10. 68, 107, 108, 201, 202. 
PeronosporB  alta,  0. 
PeroBMpora  androMcos,  161. 
PeronoapoTB  Artlmri,  8, 94. 
Peronospora  CBtotbecB,  9. 
PeronoaporB  corydalia,  04. 
Poronoapora  Cabensia.  168, 201, 216. 
Peronospora  effoaa,  8. 
Ptironoapora  euphorbias,  0. 
PeroDoapora  gangliformia,  8, 83. 
Peronoapora  geranii,  8. 
Peronospora  graminicola,  0. 
Peronoapora  Halatedil,  7. 
Peronoapora  leptospermo,  0. 
Poronoapora  lophantbi,  0. 
Peronoapora  myoaotldla,  88. 
Peronoapora  obdacena,  8. 
Poronoapora  paraaitioB,  8, 9. 
Peronoapora  polygon!,  0. 
PeronoaporB  potentiUsB,  8. 
PeronoaporB  pygroiea,  8, 83. 
Peronoapora  Scbleideniana,  178. 
Peronoapora  anrdida,  8. 
Peronoapora  trifolioram,  0. 
Peronoapora  tIoIa,  202. 
Peronoapora  vitioola,  7, 202. 
Peronoaporew,  0, 10. 11, 69, 101, 188, 201, 
PB8TALOZZIA  AFFIN10, 166. 

PCSTALOZZIA  AgUATICA,  157. 

PestalozBia  coooenlrioa,  149. 
Pkstalozzia  flaoblufbra,  156. 
Peatoloseia  manra,  157. 

PBSTALOZZTA  HBBVAIIB,  157. 

PeataloxciapaUtda,  143,  156. 
Pbrtalokzia  urcibata,  143. 
PB8TALOZXIBLLA  Ahdbbboni,  65. 
Pestaloulella  subaeaalUa,  65. 
Pezixa.  48.  180,  224. 
Peziza  bnlbomro,  225. 
Peaisa  calyoina,  164. 


Pezisa  aderotiontvi,  225. 
Peaiza  taberoaa,  224, 22& 
Pbziza  VO0OBH8I8.  65. 
Pilacree.  101. 
PHoloboa.  101. 
Piptocephalidee.  101. 
PbaUoideie,  101. 
Phalloidei,  166,  169. 
Phatlna  Impadieoa,  168. 
Pbleoepora  aceria,  154. 

Pif  LBOSPORA  OXTTBOPIDIB,  65, 88. 

Pblebia  morlamoidca,  64. 
Phoroa,  108, 146. 
Phoma  abietina,  164. 
Phomaailanth{,78. 
Phoma  armenlacio,  222. 
Fhoma  aaparagi,  147. 
Phoma  lanceolata,  147. 
Phoma  mamillariiB,  81. 
Phoma  mbdia.  147. 

PilOMA  THBBMOP8IP1S,  65, 84. 

Phrasmldiam,  105. 
Pfaragmidium  fragarto,  80. 
Phragmidinm  potentlllsB,  82. 
Pbragmldinm  aaifguiaorbs,  162. 
Phragmidinm  apccioanro.OI. 
Phragmidium  anbcortioium,  32, 80, 85, 162. 
Phycomycetea,  101. 
Phyllactinia  aitiFulla,  81, 83. 103. 
Phyllosticto.  151. 
Pbylloaticta  altbielna,  151. 
Phtllosticta  calamirth  js,  145. 
Pbylloaticta  of rcumclaaa,  222. 223. 
PhylloHticU  ciraii,  70. 
Phyllobticta  Commoxsii,  146. 
Pbylloaticta  comicola,  148. 

PHTLLOSnCTA  DBBMOnil,  146. 

Phtlumticta  dbutzijb,  146. 
PhylloaticU  fraxini,  142, 145. 
Pbylloaticta  frazinioola,  145. 
PHTLLOanCTA  Halbtbdii,  146. 
Phyllobticta  rumuli,  var.  majob,  145. 
Pbtllobticta  htdrarobs,  145. 
Pbylloaticta  ipomcBas,  161. 

PHYLLOBTICfA  MACLUBA,  145. 

Pbylloaticta  macaliforroi^  106. 
Pbylloaticta  nebnloaa,  148. 
Phyllobticta  obontii,  var.  advrra.  146. 
Phyllobticta  palmbtto,  146. 
Pbylloaticta  pbomiformia,  79. 
Phyllobticta  pyroub.  145. 
Phyllobticta  rhri,  145. 
Pbj'lloaticta  ayringn,  146. 
Phyltx>bticta  variboata,  145. 
Pbylloaticta  vindobonenaia,  222. 
Phyllobticta  viridis,  142, 145. 
PhyaaloBpora,  45b 
Pliyaaloapora  megaatoma,  81. 
Phj/aatum  nodulotum,  186. 
Phyaarum  Sehumaeh^  187. 

PhYBARUM  BCYPHOTIiBB,  186.  187. 

Pby  topbtbora  cactomio,  231. 
PbytopbtborainfeaUna.7, 168. 160, 178,202, 221, 
Phytophthora  phabrou,  221. 
rinamodiopbora,  111. 
Plasmopara  riticola,  160. 
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Pleoeponi  herbaram,  83, 102. 
PIcospon  Islandica,  66. 
Plxospoua.  laxa.  60. 
Pleotpora  permandA,  83. 
Pleospora  polytrichaii  57. 
PIowTigbti*  fraUoola.  64. 
Plowrightia  morbows  84, 176. 
Plowrii;bti»  ayiuphoriearpi,  84 
Podosphspn  oxyacMitb»,  81, 1B3. 
Pod.Mph«ra  tridactylA,  222. 
Polisiophtbora^  174. 
Po)jactu,46. 
PolyporaB,go,101. 
Polyporoa,  28. 221. 
Pol  r  poriLi  aaDosnai  111. 
Polypomabetalinaa,  175 
Polrponw  boroalis.  175. 
PoUfpontM  eontiffuuM,  90, 91. 
Polyporos  dryadeiia,  175. 
Polypoma  floccosas,  01 . 
Poljporas  fomeotaria!«,  175. 
Polyporaa  fatvoa,  175. 
Polyponis  gilnu,  29. 
Polypoma  igniftrius,  92, 175. 
Polyporos  UBvigatns,  175. 
Polypoma  mollis,  175. 
Pdyporaa  perennla,  28. 
Polypoma  rimosns,  02. 
Polypoma  aalmoiiicolor,  91. 
Polypoma  SchwHnitsii,  175. 
Polypoma  apiii8ns,01. 
Polypoma  aulphureas.  175t 
Polypoma  imitas.  90, 91. 

Polypoma  vaporarius,  176. 

PohiiUctaif.28. 

PoI}8tictas  balanaie.  28. 

Pdiyitietua  tomtntotug,  28. 

Poris  fermgiDosa.  90. 

Protobasidiomycetes,  96, 99, 101. 

Pnitomyces,  101, 105. 

PMadoTal8a,llG,  117. 

Pucdnia,  102, 103, 105, 167. 

Pttoclaia  aberrana,  82. 

Pttccinia  alliorom,  67. 

P>«e»»ia  amorpfut,  78. 

PuccinSa  anemones- virginlanaa,  162. 

Pacdniatt8t€'riis81,217. 

Paociniabollata,  162, 105. 

PacciDlaealtbae,162. 

Paccinia  caricia,  82, 85. 

PncdniaoecUuire«,  105. 

PoeetoU  chrysosplenii,  217. 

Puccmiacirali-lanceolatl,  162. 

Poccinia  cladopbila.  81, 83. 

Puccinia  congregata,  217. 

Paccinia  coronata,  182. 

Poccinia  crepidis,  162. 

Piicciniacartipea,217. 

Paccinia  digitata,  217. 

Piicdniaemacalata,94. 

Paccinia  falcarin,  162. 

Paccinia  flosctilosomm,  81, 83, 105. 

Paccinia  fntca,  81. 

Poccinia  galll,  162. 

Paccinia  galiorum,  83. 

^*'c«»*g«nttdii,217. 


PnocinlAgllias,83. 
Pucoinia  graminia,  81, 83,  85, 160, 162. 
Paccioia  griucleliip,  81, 217. 
Paccinia  boucbersB,  217. 
Pucoinia  bieraoll,  105, 162. 
Paccinia  intermlxta,  81. 
Puccioia  lampsanie,  162. 
Piiccinia  malvaatri,  217. 
Puccinia  mentbie,  81. 
PuceinU  Meanieriana,  217. 
Puccinia  mirabiliaalma,  81, 85. 

PUCCIKIA  MUTABIUB,  67. 

Puccinia  nigrescens,  161. 

Paccinia  OKyrite,  108. 

Puccinia  phalaridis,  162. 

Puccinia  pbragroitla,  81. 

Paccinia  pimpinelln,  162. 

Paccinia  poaram,  162. 

Puccinia  polygoni-aoipbibii,  8L 

Puccinia  porri,  67. 

Paccinia  Printzin.  217. 

Paccinia  pranispinosa,  88. 

Paccinia  pranorum,  222. 

Paccinia  ribis,  103. 

Puccinia  rabefaciena,  103. 

Puccinia  rubigo-rera,  31, 83, 162. 

Paccinia  aaxifrage,  81, 217. 

Pacinnia  acbedonnardi,  94, 161. 

Puccinia  Scbneideri,  103. 
Paccinia  scillae,  67. 
Paccinia  serratalie,  217. 
Puccinia  Seyroeriie,  103.  ' 

Puccinia  Sheraitiiana.  217. 
Puccinia  silpbil,  103. 161, 217. 
Puccinia  spretis  217. 
Paccinia  striata,  217. 
Puccinia  suaveolons,  105, 162. 
Puccinia  subtecta,  217. 
Paccinia  tanaceti,  31, 32, 81, 85. 
Paccinia  taraxaui,  105. 
Puccinia  tiarellte.  217. 
Puccinia  torqaati,  162. 
FMceinia  verti-aepUi,  05, 102. 
Puccinia  violie,  81, 162. 
Puccinia  vomica,  217. 
Puccinia  xantbii.  94, 217. 
Pacciniaatram,  105. 
Pyrenomycetea,  53, 54, 101, 168, 171. 
Kamularia  nndromoda\  60. 

RaMULARIA  HRUNBLI^e,  69. 

Baku  LABIA  bekotima,  69. 
Raraularia  articte,  161. 
Ram ULAUiA  viburki,  09. 
Ramalaria  rirgaurea;,  01, 69. 
Reticularia  affinit,  185. 
Retieularia  apiospora,  186. 
Reticularia  atro-rufa,  186. 
Reticularia  phyrrhoipora,  186. 
Reticularia  rubra,  186. 
ReticiUaria  venosa,  185. 
Reticularia  vtntilota.  185. 
Rbinotrichnm  Curtisii,  84. 
Rbytisma  salicinam,  82. 
RiOIDiE,  50. 
Ra)ateliapirata,94. 
Roaellina  queroina.  111.  . 
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RaMola,  58, 135. 

RUHSULA  ADUSTA,  601 

IluMula  amygdaliiift,  140. 

RUSSL'LA  CINNAMOMBA,  137. 
RUB6ULA  COMPACTA,  61. 
RUS8ULA  CONBOBRINA,  130. 

RdmqIa  cnutosa,  135. 136. 

RU»8ULA  CTAXOXANTHA,  138, 139. 
RUB8ULA  DKLICA,  61. 
RL'SSULA  DEPALLBffS.  64. 

Rnssnla  emetica,  136,  139. 
RuMuU  oxpallena,  64. 

RUSSULA  FLA VI IJ A,  137. 
RU80ULA  FOrriKB,  140. 141. 

Rnssola  fcutensi,  vnr.  prrunu1»ta,  140. 
RuseuLA  FURCATA.  0.\  1:16, 130. 

RUBSULA  HRTKBOPHYLLA,  50,  130. 

RussuIa  incamato,  141. 
Ruasula  Integra,  50. 

RUS6ULA  LACTBA,  135. 
RuSSULA  LEPIPA,  136. 
RCSbrLA  MOKGANI,  141. 
RUBSULA  XIGKICAirS,  60.  61. 
RU86ULA  0MVA8CR\8.  62. 
RU86ULA   R06ACKA,  63.  64. 
RUB8UI.A  RUBRA.  63, 127, 137, 138. 
RU86ULA  BAKlUriNRA,  63. 
RUBSLLA  BARIIONIA,  64. 
RUBBULA  BIMILI.IMA.  140. 
RUBBULA  BORDIDA.  61. 
RUBBULA  VARIATA,  141. 
RUBBULA  VK8CA.  138. 
RUBBULA  VlREitCRXB,  61, 135. 

Sacctaaromycca  ellipsoideua,  106. 
SaccbaromyccteB.  100. 
Sacidii,  73. 

SaCIDIUM  UI.MIUALLJB,  72. 

SaproloKDis,  101. 
SchizomyceteB,  171. 
Scleroderma,  23,  24,  185. 
Scle  oderma  Oregonense,  23. 
Sdcrotiiiia  baccanim,  30. 
Sclerotiniw,  41, 183. 
Sclorotinia  inegaloHpora,  30. 
Sclerotinia  oxycocci,  30. 
Solerotiniasclerotiorum,  47. 
ScleroUiiia  vaccitiii,  39. 
Scolecotricham  roacniicola,  05. 
SecotiniD  acuniiDatuin,  24. 
fiecoHutneolumnaria,  24. 
Secotium  Thunii.  24. 
SeiMtium  Wamei,  21. 
Septoria,  151. 
Septoria  a^gopodioa.lSl. 
Septoria  althaea?,  151. 
Srptokia  aparink,  143. 
Septoria  argophylla,  05. 
Septoria  asclepiadicola,  150. 
Septoria  Abtkricola,  ISO. 
Septoria  atropurpurea,  150. 
Septoria  branelliB.  150. 
Septoria  cidystegife,  153. 
Septoria  cindi,  150. 
Septoria  Cohmokbii,  160. 
Septoria  convolvuli,  152. 
SBPTOHIA  CRVrrOTASI*,  151, 


Septoria  DEARNiswn,  151. 

j    SRI*T0KIA  DIVARICATA,  79,  151. 

Septoria  Fairhani.  151. 
I  Septoria  flagellaria,  152. 
I  Septoria  galioram,  143. 
I  Septoria  istfermboia,  150. 
I  Septoria  lachastreaua,  151. 
I  Septoria  lathtri,  149. 
I  Septoria  malvicola,  79. 
I  Septoria  phlogiM.  151. 

Septoria  piiY808TK<iiJs,  150. 
I  Seitoria  prenaxthih,  150. 

Septoria  psiloatega,  143. 
<  Septoiiasanicula',  151. 

Septoria  saiionnria?,  148. 
'  Septoria  8i.Hynibrii,  143. 

Septoria  apecnilaria),  95. 

Septoria  stellarisp.  79. 
I  Septoria  tenella.  161. 

Septoria  vici«»,  150. 

Septosporium  Fuckelii,  68. 
'   SEPTOSPORIL'M  hetkrosporum,  67. 

SoroBporium,  101. 

SoroHporella  agrotidis,  160, 170. 
I  Soronporella  uvella,  170, 172. 
>  Sparatti*  tremelloidet,  184. 
I   Spbterella,  70,  148. 

,    SPHiKRELLA  AQUILRGI^,  66. 

SphsBrellalatbyriDa,  150. 

Spfaa'rclla  inacaliroruiK,  106. 
I  Spba^rella  ;;acb}'asca,  66,  81. 
;  Spbasrella  sabaligena.  146. 
I  Sphairclla  Wichuriana,  65. 
'  Spha^riacea',  172. 
I   Sphanria  clype\u,  20, 21. 

I    SPH.rJMA  DISCI NCOLA«  IOL 

I   Spba>riadi8creta,  19. 
'  Spba*ria  lactncarura.  83. 
I  SphieriaDuniularia,21. 

Sphteria  repanda,  19. 
,  Sph^Ronema  caxum,  147. 

Spha'roneraa  prnioosnin,  147. 

SPHiClROXEMELLA  CARXEA,  152. 
SPII.KRONEMELLA  R08.S,  152. 

Sphft'ropaideffi,  168, 152. 
Spha'.ropbib  cladokia,  149. 
Spba:rop8ia  parasitaus,  149. 
Sph^ROPBib  bmilacib,  149. 
Spba^ropeia  yalaoidea,  147. 
Sphserotbeca,  209. 
Spbierotheca  Castagnel,  83. 189, 209. 
Spbrorotheca  morsavn),  34,  81, 169. 192, 200. 
Spba;rotbeca  pbytoplopbila,  86, 95, 134, 177. 
Spha.'rutb<  ca  pminoaa,  134. 
Sporiili^smiuni  epicoccoidea,  72. 

SPORlDEfiMIUM  IX8UI.ARF,  72. 

Sporidebmium  MACROSPOROIDEB,  67. 
Sporidebmium  macrobporoidbs  yar.  oummobun, 

67. 
Sporideaniiani  sarr.lnula,  72. 

SPORONEM A  PALLIDUM,  153. 

\  Sporotrichum  lyococcon,  222. 
Stella,  184. 

Stella  A.mrkicaxa,  185. 
Stereuni,  28. 
Stereiiiu  hirButam,  175. 
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StlUmm,  173, 174. 
Stilbam  Baqaeti,  173. 
Stilbam  gig^ntenm^  147. 
Strobiloaijoes,  220. 
Strobilomyccfl  strobll«o««iu,  Kl. 
TaphriniK  7S.  101, 153. 
Taricbinm,  170, 171. 173, 174. 
Tkiicfaiam  utoUa,  170, 174. 
Telephon  Perdix,  175. 
TbamnidiM,  101. 
TheoopMn,  106. 
ThelephoTMe,  101. 
T!Uetia.n,101. 

TlUXTIA  BUCHIXEANA,  II. 

TiUelia  foeteiM,  165. 
TmetiaUniM,195. 
Tilletia  trtiiel,  104. 

TiLM AJDOCHB  OTBOCXPHALA,  187. 

TomenwIlMe,  101. 
Tombia  c^itata,  172. 
Tomibia  ophlogloMoiden,  172. 
TnmetM  pini,  175. 
TnmetM  protraota,  02. 
Tnurates  radlciperda.  111,  175. 

TuaiKLLA.  TBEMBLIjOIPBS,  184. 

Tn!iiiemaee,9e,I01. 

TribUdiam  rnftdimi,  20. 

TribMlaiii  rafolnm,  rar.  fuaoum,  30. 

Triblidiam  mfalniii,  tbt.  simplex,  30. 

TrieliJa,187. 

Trkboderma  lignorum,  84. 

TRK^HOfiFoannc  apiospoiuum,  isa. 

TUCH06POBIUM  CuwTisn,  185. 
TBICH08PORIUM  1>H  TRKHOSPORIUM,  185,  186. 

Tricotheciam  roaeiani,  53, 57. 

Triphragmidiiun  bfinatiim,102. 

TiibeTaceB.10L 

TttlwrcaUDa,  105. 

Tnberealina  peraicinak  88. 

Tubercaliaa  nnoaa.  83. 

rocurala,  177. 

tnciniOa  001018,81,133. 

radniila  spiralia,  40. 

UreiUiies,  44. 96.  101,  102,  108, 104.  IGl,  107. 168, 17G, 

m. 

Tredo  areticna.  103. 
^nxDo  KAHSEXsia,  77. 
Uredo  qnercaa,  05. 
Urocyrtia,  104. 


tTrocystis  oolcblci,  83. 
Uromyoes,  11, 105, 217. 
Uromyoes  aotbyUhlit,  102. 
UromyoM  caricia,  11. 
Uromyoea  eriogoni,  83. 
rromyoea  erytbroaii,  103^  102. 
CTnimycea  flcaris.  162. 
Uromycoa  geranii,  162. 
Uromyoea  icramlDioola,  161. 
Uromyoea  heJaaryi-panloalaU,  8'\ 
Uromyoea  Holwai,  103. 
Uromyoea  byallnua,  161. 
Uromyoea  J  unol,  88. 
Uromyoea  limonii,  16i. 

UltOXTCBS  PBEIOYRIUB,  1 1 . 

Uromyoes  po»,  44. 
Uromyoea  polygon!,  161, 102. 
Uromyoea  acillaram,  162. 
Uromyoea  aontellatoa,  86. 
Uromyoea  Spragnap,  80. 
Uromyoea  striatna,  162. 
Uromyoea  terebiathi,  83. 
Uromyoea  trlfolii,  80, 100, 102. 
Uropyxis  amorpbae,  76. 
Uatilagineap.  87. 08,  lOt.  103, 104, 168. 
UatUago,  101, 104, 195. 

USTILAOO  AKDROPOOONU,  12. 
USTILAOO  BOUTKLOU^  13. 

Uatilago  caricla,  30. 
Ustilago  oylindrica,  13. 
Uatilago  laobiemi,  13. 
Uatilago  Diinima,  30. 
Uatilago  MoDtanienais,  31. 
Uatilago  Beiliaoa,  195. 
Uatilago  aegetnoi,  80, 81. 83, 84, 10^ 
Ustilago  aeiB-mays,  14, 95. 
Yalaa,  116. 
Valsa  ambiena,  322. 
Yalsa  oinota,  222. . 
Yalsa  lenooatoma,  2S2, 83. 
Yalsa  nivea,  81. 
Yermicalaria,  153. 
Yermicolaria  pblogina.  79. 
I   Vorticilllnm,  174. 
Zignoella  diapbana,  144. 

;    ZiGKOBLLA  DIAPIIATCA,  vai'.  OKACIUS,  144. 

ZygodesmuH  muricatos,  70. 
Zygodesmus  obtasna,  84. 
Zygomycetes,  101, 168. 
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Abies,  VHO. 
Aoacia  l>ark.  186. 
Acer  dasycarpam,  154. 
Acer  negundo,  72. 
Acer  sacchariBam,  166. 
Acrides,  171. 172. 
Actinella  acaalis,  83. 
.Scidium  porosum,  cops  of,  83. 
^sculas  argiita,  91, 144. 
Agropyrum,  30. 
Agropymm  divergons,  83. 
Agropymm  glaucam,  192. 
Agropyram  vlolaceuni,  83. 
Agrostis  oxarata,  192. 
Ai^rotis,  170. 

Agrotis  segotoDi,  170. 171. 
Ailantbas  glandulosos,  78, 147. 
AUsma  plantago,  148. 
Allium  luutabile,  67. 
AIdus,4I. 

Alooasia  esculonta,  147. 
Altbffia  rosea,  151, 561. 
Auarantus  blitoido.-^,  10. 
Ambrosia  artemiaitDfolia,  7, 10, 94. 
Ambrosia  pailostacbya,  94. 
Araelanchier  alnilblia,  81, 82, 190. 
Amelaiichier  Canadensis,  19. 
Amelancbier  maculatum,  190.  , 
Amorpba  fmtioosa,  78. 
Anipelopsis  quinqaefolia,  155, 202. 
Aropelopsis  voitchii,  202. 
Amygdalo«B,  226. 
Audrosace  occidon  talis,  161. 
Anemone,  8. 

Anemone  coronaria,  104, 224. 
Anemone  mnltiflda,  80, 81, 83. 
Anemone  nomorosa,  224. 
Anemone  rananculoidcs,  224. 
Anemone  silvatica,  162. 
Andropogon  Hallii,  12, 13. 
Andropogon  mnricatum,  G8. 
Andropogon  proviucialis,  12, 13.^ 
Anisoplia,  171. 
Anisoplia  austriaca.  17'i. 
An  thy  His  valneraria.  102. 
Apios  tnberosa,  161. 
Aplippapas  integrifolius,  S3 
Apocynnm,  loaves  of,  65. 
Apples,  35, 37, 131. 
Apple  trees,  79,  lOG. 
Apple  trees,  roots  of,  200. 
Apple,  Fameuse,  210. 
Apple,  Northern  Spy,  210. 
Apricot,  222, 223. 
Apricot  branches,  222. 
Apricoi  fiuit,222. 
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Apricot  leaves,  222. 
Aqnilcgia  Canadensis,  leaves  of,  74. 
Aquilegia  Jonesii,  66. 
Aquilogia  vulgaris,  162. 
Arabia,  85. 

Arohangclica  atropurparea,  151. 
Armeria  vulgaris,  162. 
Artemisia,  85. 
Artemisia  biennis,  9. 
Artemisia  cana,3l,81. 
Artemisia  discolor,  191. 
Artemisia  draccnciiloides,  31, 191. 
Artemisia),  191. 
Artemisia  frigida,  31. 
Artemisia  Ludoviciana.  9, 31.  81, 191. 
Artemisia  tridentata,  31,  G7. 
Asclopias,  65. 
Asclepias  mbra,  150. 
ABb,95,152. 
Asparagus,  147, 158. 
Aster  adHcendcns,  190. 
Aster  canescens,  190, 191. 
Aster  comutatus,  81, 83, 190, 191. 
Aster  conspicuus,  100. 
Aster  cx>rdifolius,  150. 
Aster  fuliaceus,  19L 
Ast«rla3vis,81,85. 100. 
Aster  longifolius,  83, 190. 
Aster  multiflorus,  190. 
Astragalus  adsargens,  lOf,  209. 
Astragalus  Canadensis,  I),  190. 
Astragalus  deotimbens,  190. 
Astragalus  bypoglottis,  leaves  of,  69, 81, 19G. 
Astragalus  multiflorus,  190. 
Astnm^alns  triphyllus,  209. 
Atbalia  berberidis,  171. 
Dalsamorrhiza  sagittata,  81. 
Dauana,  156. 
Dark,  185. 
Dnrloy.42,164,218. 
IlasHWood,  79. 
Bcnns,  214. 

Bcckroania  erucffiformis,  102. 
Beech  iroods,  64.  "* 

BcUis  perennis,  104. 
Bcrberis,  85. 

B.  rbcria  repens,  80, 81, 85. 
Berberis  ^1l1garis,  IGO. 
Betula,  41. 
Botulaaluifolia;67. 
Betula  occidentalia,  81, 193. 
Bidcns,  7. 

Bidens  cbrysanthemoides,  7. 
Bidens  connata,  var.  comoaa,  7. 
Bidcns  frondosa,  7. 
1  Bigeluvia,  81. 
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Bii^Tia  DoaKlMii,  19t 

BigeloTift  xrareoleiM,  191,219. 

BigalofiA  graTeoleos,  var.  albioMilla,  81. 

Birch,  78^  92. 

BbekberriM,131. 

filKk  walnni,  79. 

BomigiiiMeB,  194. 

Bonteloo*  oligiMUMshya,  13. 

Bnnches,  deeoriicatod.  79. 

BronnA  moUU,  102. 

Broom  com,  197. 

BrnnrlU  valguia,  tt. 

BryophiU  raptricala»  173. 

BachlM  dactjloides,  11, 12, 9«. 

Bntterflj.  173. 

Cabbage,  19a 

CAbmintiui  clinopodtam.  145. 

Callirrboe  iDYolucrato*  161. 

Calthapaliistri8,ie2. 

Caljstesna  sepiain,  152. 

Campanula  patala,  102. 

Canada  thUtlA,  79. 

Caprifoliaces.  194. 

Caidoaoea:.  172. 

Catez,  deail  learea  of,  65. 

Carex  DonjrUsli,  30. 82. 

Carex  filifolia,  30, 82. 

Carex  Jameaii,  var.  Xebraakentls,  82. 

Carez  inkuneaoena,  1 1. 

Carex  marciila,  82. 
I  narez(Peim3ylvaQioaT),  166. 
I   Carez  PennsylTaiiica,  82. 

Carpx  atanopbylla,  30. 

Carez  BtricUmi. 

Carez  utricnlata,  82. 

Caricea.60. 

Cariina  Tulgaria,  103. 

Carya  alba,  149. 

Ccrya  amara,  94, 101. 

Catnpillar  of  Arotia,  171. 

CatarpUUr  of  Agrotia  aegetnm,  170. 

CaterpUlar  of  tbe  angar  beet,  170. 

C«cldomya  deatniotor,  171. 

C«dar  atump,  28. 

Cdtia,80,177. 

C«ltia  ooeldontaUa,  86, 05, 134, 177. 

CephalaBtboa,  140. 

CeraaUitni  arrenae,  80. 

C«reiM,19. 

ClflBopodlam  albam,  8. 

Cherry.  170. 

Ch«ataratti«6a.25,100. 

Cbtckweed,79L 

CbryaaHdea.  dead,  173. 

CbryaopaU  ▼iUoM^  80, 83, 191, 209. 

CireBalatetiana,162. 

Cirsiam  arrenae,  102L 

Cirainm  lanoaolatmn,  163. 

Citron,  202. 

Cladonia  eariosa.  149. 

aematia  Dongalsii,  80. 

Clematia  Jackmanii,  156. 

ClematU  llgnatioifolia,  82, 83, 84. 

Clematia  Tirginiana,  156. 

CleonM  tntegrifolla,  70, 88. 

ClMana  ponetirontria,  173, 174 
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Cnioua  altiitaimani,  150. 

Cnioua  unUulatua,  81, 83, 84, 191, 209. 

Comandra  pallida,  80. 

Comandra  iinibellaU,  101. 

Compoaitie,  7. 167. 109. 101. 104, 217. 

Comptouia  aaplenifoHa,  156^ 

ConvolvuIacefD,  167, 168. 

CornaceH),  101. 

Coruua  maa,  131. 

Cornua  aoricea,148. 

Coruua  atoUmifera,  81, 193. 

Corydalia  aurea,  var.  oooidentalis,  94. 

Cowberry,  39. 

Cratiegaa,  79. 

Cratwgaa  grandlflora,  168. 

Cratffigoa  ozyaoaotha,  162. 

Crepia  actorum,  102. 

Creaaa  oretica,  102. 

Crucifene,  9. 

Cacainber,201. 

CaonmU  aatlra,  216. 

Caourbltaceffi,  156.201. 

Cacnrbita  perennia,  94. 

CupnliferH^,  194. 

Cyclamen  h^vea,  225. 

Cymopteris  bipinnatua.  83. 

Cyperacee,  218. 

Dalna  laxiflora,  14. 

Damaona,  222. 

Deoldaona  treoa,  wood  of,  90. 

Degraphia  amndiaaoea,  162. 

Deamantkua  bracliylobua,  94. 

Deamodiaro,  146. 

Dentzia  (cult),  146. 

Dianthera  Americana,  161. 

DicentraCucallaria,  94. 

Diptera,  172. 

Diatichlla  maritima,  81. 

Docka,  199. 

Dolichoe  ainenaia,  71. 

Echinoapermam  floribandum,  83. 

EcbiDoapermam  Redowakli,  82,  83, 190, 191. 

ElsagnaoesB,  104. 

Elapbomycea,  172. 

Elymna,  30. 

Slymaa  condenaatna,  31,  81,  83. 

Empetrom  nigrum,  162. 

EpUobium  ooloratuin,  80.  209. 

Erigeron  armerinfoltna,  191. 

Erigeron  Canadenae,  101,  200. 

Erigeron  corymboaoa,  191. 

Erigeron  divaricatua,  191. 

Erigeron  glabelloa,  191. 

Erigeron  macrantbaa,  100,  209. 

Erigeron  atrigoaua,  101. 

Eriogonnm  umbellatum,  83. 

Eryeipbe  oichoraceamm,  84. 

Erytbronium  denacania,  162. 

Eacblsena  laznriana,  OS. 

Eaonymua  atropnrpureoa,  147. 

Bupatorinm,  7. 

£upHt6riam  agoratoidea,  71. 

Enpatorinm  album,  71. 

Eupatoriam  perfoliatnm,  71. 

Euphorbia  coroUata.  70. 

Euphorbia  eaola,  162. 
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EaphorbiA  macnlAtA,  9. 

Enpliorbia  Moniana,  85w 

BverliMting  pea,  140. 

Falcaria  Ri^Di,  102. 

Fero,  109. 

FeAtuca  tenella,  161. 

Ficaria  verna,  162. 

FUberttreea,  24,26. 

Fir  trees.  91. 

Fir  woods,  64. 

Flax,  215. 

Foxtail,  9. 

Fragaria  vesoa,  81. 

Fraxinas,  145. 

Fraxinos  riridis,  94, 142, 15& 

FritillariaMeleagris,  162. 

FroDdoso  groves,  62. 

Gaillardia  aristata,  191. 

Galium,  9. 

Galium  oparine,  143, 162, 100. 

Galium  boreale,  83, 156. 

Gaura  biennis,  75. 

Ganra  ooccioea,  80. 

GeraDiacen,  194. 

Geranium  Carolinianum,  8, 75. 

Geranium  inoisnm,  189,  209. 

Geranium  maculatnm,  8. 

Geranium  moUe,  162. 

Geranium  Ricbardsoni,  189. 

GUia  gracilis,  189. 

G11!a  Unearis,  180. 

Glaux  maritima,  80. 

Gleditschia  triaoanthos,  19,  94. 

Glycerla  aquatica,  192. 

Glyooria  uervata,  192. 

Glyoeria  spectAbilis.  162. 

Glyoyrrhiza  lepidota,  8a 

Gooseberry.  34. 

Gourds,  131. 

Gramine^e,  194,  218. 

Grape,  45, 131,  204,  219. 

Grape  vine,  03, 

Grasses,  154. 

Grasses,  dead  leaves  and  culms  of,  66. 

Grass,  living,  187. 

Grindelia  squarrosa,  81, 191. 

Ground,  185. 

Gutierrezia  Eutbamis,  191, 102. 

Gymnocladus  Canadensis,  148. 

Hackberry,  177. 

Hazel  nuts,  131. 

Hedysarara  boreale,  80. 

Heliautbus,  7,  209. 

Heliantbus  annuus,  81,  84,  191. 

neliantbas  Californicus,  var.  Utahensis,  81, 191. 

Helenium  autumuale.  191. 

Hemlock  tree,  ground  under,  61. 

Herbaceous  stems,  65. 

Heuohera  cylindrica,  81. 

Henchera  parvifolia,  189, 193. 

Hickory,  91. 

Hickory  limbs,  79. 

Hollyhock.  151. 

Hop  leaves,  145. 

HoTdenm  Jnbatom,  80, 83, 192. 

Hungarian  grass,  9. 


Hyacinth,  225. 226. 

Hydrangea,  145. 

Hydrophyllacen.  194. 

Hydrophyllam  Yirginioam,  & 

Impatiens  fulva,  8. 

Ipomoea  paudnrata,  161, 167,  aoS. 

Ipomcsa  purpurea,  70. 

Iris  Hissouriensis,  84. 

Iva  axillaris,  80, 81. 

Ixia  bulbs,  225. 

Japan  chestnut,  156. 

Juglans  nigra,  77, 142, 101. 

Jancos  longistylis,  83. 

Junipems  Virgtniana,  84. 

Koaleria  oristata,  30, 83. 

Labiats,  104. 

Labrusca,  Hi, 

Lactuca,  8, 144. 

Lactuca  pulchella,  80, 83, 191. 

Lampsana  communis,  104,162. 

Laris  Europea,  162. 

J«athyras,  150. 

Lathyms  laUfolius,  149. 

Lathyms  ochroleacns,  65. 

Leaves,  187. 

Leguminoee,  190, 194. 

Lepidinm  intermedium,  82. 

Lepidium  Virginicum,  8, 10. 

Lewisia  rediviva,  80. 

Liliacea$,  218. 226. 

Liliom  candidum,  46. 

Liliam  superbum,  103. 

Lima  beans,  221, 222. 

Lindera  bonsoin,  79. 

Linam,  215. 

Linum  Lewisii,  82,  80,  215. 

Linum  perenno,  32, 215. 

Linum  rigidum,  32,  215. 

Linam  sulcatum,  215. 

Linum  Virginicum,  215. 

Lixns,  172. 

Lobelia  syphilitica,  76. 

Lobelia  nrens,  7& 

Lophanthns  sorophubriaBfoUoa,  9, 

Lnpinus  leacophyllas,-82. 

Lupin  us  parviflorus,  190. 

Lycium,  152. 

Madura  aurantiaca,  145. 

Macrorhyncus  troximoides,  6& 

Magnolia,  19. 

Magnolia  glauca,  22. 

Magnolia  grandiflora,  152. 

Malvacea),  217. 

Malva  rotundifolia,  79. 

Manisurus  granularis,  95, 102, 108. 

Maple.  153. 

Maple  logs,  bark  of,  69. 

Maple  saplings,  dead.  79. 

Maple  wood,  rotten,  70. 

Medlar,  131. 

MeUeUa  caffra,  95, 102. 

Melons,  227. 

Mentha  Canadensis,  var.  glabrata,  8L 

Mertensia  Sibirica,  190, 191, 209. 

Mespilus  Germanloa,  162. 

Monarda  flstnloaa,  81. 
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Mow,USl 

Mnhleobergfa«90.31. 

MahlenberstA  gloiuerata,  rar  •itlforiiii»,31* 

Xalgediam  l«iicoptoiim,  8. 

Xotea  d«o«stic«,  171. 

MBMUi*  zaflemotum,  182. 

Voskaieloii,  201 

Xaaturtimn  lialiistre,  8. 

Xeinindo  afOeroUlea,  M,  147. 

Korw»f  sprocM,  381 

Xopfaar  Adveoft,  148. 

Oak,  21, 73,  Tt,  90. 

aak,deMlli]BlMof,M. 

OftklMTM«7«. 

Oak.  UriBK.  twrk  of,  73. 

OaU.43;«l,164,ieS.2ia 

(£aotlierm  albicanlis,  19a 

(Enothera  BiiiaAU,  M. 

Oleander,  •toOM  of,  7A. 

OnagrmciUB,  194. 

OatomltS. 

Open  woods,  62. 

Oponda  MiMouriensU,  81. 

Orange  lettveo,  154. 

Oaa^e  orange,  90. 

Ox jtropis  Lamberti,  85, 83. 190, 30% 

Oxytropio  Montlcola,  83. 

PMhjtyhu  mlgnttorioa,  172. 

PaEo^y,  14«. 

Puiram  capillarB,  04. 

Puiieam  Tirgatimi,  18L 

Parietuia  dobilia,  190, 191. 

Paaaiflora  incamata,  72. 

P«ache«,32,38,123,131. 

PMck  tree,  roots  of,  190. 

PEan.131. 

Pear  tree,  rooto  oC  190. 

Pna.214. 

Pedienlaris  polnatria,  188. 

PeiUodra  Yizginica,  157. 

P«<at8temoD  grandifloraa,  181. 

Pepper-jEraae,  10. 

Penea,31. 

Penea  Ca^oll]lenai^  157. 

PMecdaamn  cenraria,  182. 

PhacelJa  Heozieeii,  190. 19L 

Pbalaria  arondiiiacea,  30. 

PhaDerpgama,  318. 

PhaMfdna  Itmatna,  222. 

Phaneoliu  ralgaria,  180. 

Phlox,  79. 

Phlox  csBopitoea,  88. 

Phlox  eeapitooai  var.  ooDdenaataa,  83. 

Phlox  divaricata,  79, 151. 

Phlox  Dooglaail.  81. 

Phragmitia  oommania,  95. 

PhjHaUa  lanoeolata,  181. 

Phjsalia  pobeaoena,  181. 

PhyaoategU  TirglnUoa,  150. 

Phytoptna  gaU^  73, 88, 134. 177, 309. 

PieeaTolgaria,9L 

Pimpf  sella  magna.  182. 

Pioiia  Aostriaea,  182. 

Plooa  Mnrtayaaa,  87. 83. 

Pinu  Amerioana,  79. 

Pima  eoroosrla»  laares  of;  88;  04. 


IMraa  maloa,  19. 

Pisum  (eult.),  190. 

Plaatago  eriopoda,80. 

PlanUgo  mivior,  0. 

Platanoa,  51, 53,  ft^  58. 67. 118. 181. 184. 

Platanns  ocoideotalia.  54,181. 

PlaUuina  orieotalU.  54. 

Plum,  38,123,178. 

Poa,  30. 81. 192.  in. 

Poa  nemoralla,  182. 

Poa  tonoifolU,  81, 84. 192. 103. 

Polemoniaoee,  194. 

Polygalp  polygama,  154. 

Poly;:onam  aTicalare,  0, 181, 183. 

Polygonum  oonvoWuloa,  9. 

Polygonom  dametoram,  9. 

Polygonam  Mahlenbergli,81. 

Polygonam  ramoalaaimam,  181. 

Polyphylla  fnllo,  173. 

Polyporua  picipea,  old,  70. 

PolytaniaNuttoim,  181. 

PopuluH  angalata,  83. 

Populua  anguatlfolia,  83, 193. 

Popolua  balaamifera,  33, 193. 

Popalaa  candicana,  154. 

Popixloa  monilifera.  33. 84. 155, 193. 

Popalaa  tremaloidea,  32, 80, 81, 82, 83. 84, 193. 

Pototo,  7, 158, 178, 190, 300, 203. 227. 

Potentilla,  80. 

Potentllla  diaeeota,  82. 

Potentilla  Norvegica,  8. 

Potentilla  Pennaylranioa,  82. 

Prenanthea,  8, 150. 

Pninaa,  20, 177. 

Pmnua  Padaa,  41. 

Pranaa  Virginiana  81, 83, 84. 193. 

Paoralea  argophylla,  95. 

Pumpkin  vinea,  201. 

Pyrola  rotundifolia,  80, 145. 

Pyrola  nniflora,  162. 

Quercos  macrooarpa,  95. 

Qaereoa  nigra,  141. 

Quercaa  pslaatriH,  157. 

Qaeroua  tinctoria,  94, 143. 

Qoerona  Tirena,  157. 

Kadiab,  203. 

Ranoncalaoeoe,  74, 100, 104. 

Kanuncalus.  (abortiyns?),  148. 

Ranancalue  balbosus,  104. 

Ranancnlus  Cymbalaria.  80, 81, 190. 

Ranancnias  flcario,  44, 104. 

Rananculna  maoranthaa,  190. 

Ranoncalas  repens,  83, 190. 

Rananculna  scelerataa,  84, 190. 

Rbamnua  alatemua,  217. 

Rbamnna  oroceus,  217. 

Rheum  officinale,  145. 

Rbododendron  catawbiense,  149. 

Rbodoclendron  maximum,  149. 

Rhus  glabra,  134. 

Rbna  toxicodendron,  83, 144. 

RibeB,81.228. 

Ribea  auream,  161. 

Ribea  oeream,  189. 

Ribea  floridum.  80, 81, 83, 148, 189;  104. 

RiVMnigram,104, 
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BibM  rotandifolium,  189,  IM.  200. 

Ril>aria,  223. 

RobiniA  pseadacacia,  153. 

Bona  (calt.),  160. 

Boaa  Arkansaoa,  32, 04. 

Bosa  blanda,  32. 80, 81, 85. 

BosacaDioa,162. 

Ko»ace»,  104. 

Rosa  ludda,  152. 

So8aSayi,32,80,81. 

Boae-atemn,  70. 

BoM-hips,  131. 

Babiaoeie,  104. 

Babns,  103. 

Babus  yiUosua,  161. 

Bye,  171. 203, 204. 

Sabal  paametto,  146. 

Sage-brush,  31. 

Salioinea,  104. 

Salix,80. 

Salix  amyl^daloidea,  32, 83, 103. 

Saliz  cordate,  32, 103. 

Sails  glaacm  32, 103. 

Salix  flayeacena.  32, 81, 82, 84. 103. 

Salix  loDgifolia,  32, 103. 

Salix  rostrate,  32. 103. 

Salvia  azarea,  var.  grandiflora,  161. 

Salvia  ballateflora,  05. 102. 

Salvia  lanceolate,  161. 

Sambacns  Caaadcnsis,  04. 

Sangoisorba  minor,  162. 

SapindaceiB,  104. 

SarcobatuB  vermicnlatua,  140. 

Sarraccnia  purpurea,  157. 

Sassafras  officinale,  21. 

Saxifragacew,  104. 

Schedonnardns  Texanos,  04, 161. 

Scilla  maritiina,  162. 

Sorophularia  nodosa,  0. 

Sednm  palustre,  162. 

Sebecio  aureus,  var.  croceas,  81. 

Senecio  serra,  81. 

Seteria  viridis,  0. 

Shepherdia,  200. 

Shepherdia  argentea,  189, 200. 

Sbepberd's-purse,  10. 

Sida  spinosa,  leaves  of,  72. 

Silene  andrrhina,  148. 

Silphinm,  7. 

Silphinm  integrifolium.  161. 

Sisymbrium  canescens,  81, 142. 

Sisjrmbrium  linifolinm.  81, 82. 

Sisymbrium  officinale,  10. 

Slum  cicutiefolium,  leaven  of,  71. 

Smilacina  bifolia,  leaves  of,  78. 

Smilacina  stellate,  83. 

SmUax,  152. 

Srallax  bispida,  140, 161. 

Smymii  olusatrum,  162. 

Solannm  lycopersicum,  160. 

Solannm  nigrum,  147. 

Solidago  Canadensis,  7, 04. 

Solidago  (Junceaf),  150. 

Solidago  Missooriensis,  80, 100. 

Solidago  nana.  100. 

Solidago  ocoidentalis,  100. 


Solidago  rigida,  82, 100. 
Solidago  serotina.  leaves  of^  69, 81.  190l 
Souchus  arvenaia,  162. 
Sophora  serioea,  161. 
Sorbns,  10. 

Sorbus  aacnpariat  10, 4L 
Sorghum,  43, 106, 108, 100. 
Sorgham  oanes,  106. 
Sorghum  sacobaratum,  108. 
•Sorghum  vulgare,  108. 
Sortel,  100. 

Spartina  cynosnroldes,  81. 
Specnlaria  leptocarpa,  95. 
Spocularia  perfoliata,  05u 
Sporobolns  depauperatna,  66b 
Spotted  Cranesbill,  8. 
S<iua8h,78,20]. 
I  Stachys  palnstris,  100. 
Stephanomeria  minor,  83. 
Stephauomeria  mncinata,  81, 83, 153. 
Stipa  comata,  30. 
Slumps,  200. 
Sunflower,  31. 
Syniphitnm  officinale,  162. 
Symphoricarpns  occidentalis,  80, 84, 183. 
Symphoncarpas  raoemosus,  var.  p«uciflonu,  60, 

104. 
Sympboricarpus  vulgaris,  70. 
Syringa  Chinensis,  146. 
Syringa  vulgaris,  146. 
Taraxacum  officinale,  162. 
Tecoma  radicans,  70. 
Tocophilea  cyanoorocus,  22& 
Toncrium  Canadense,  143. 
Thalictrum  Fendleri,  80. 
Thaspium  barbinode,  148. 
Thermopsis  rhombifolia,  65, 84. 
Thorn,  white,  100. 
Thorn,  white,  rooto  of;  200. 
Tomato,  38, 227. 
Trees,  dead,  86. 
Tri folium  arvense,  162. 
Tri folium  hybrid um,  162. 
Trifolium  longipes,  100. 
Trifolium  pratense,  160. 
Triosteom  pp.rfol latum,  leaves  of.  73. 
Trittonm  repens,  162. 
Troximon  glaucnm,  82, 83. 
Tulip,  226. 
Tvkig8,187. 

Typha  latifolia,  81, 83, 84, 103. 
TyphaceiB,  104. 
Ulmus,  10. 

TTlmus  Americana,  10, 73, 143. 
Umbellifere®.  218. 
tJrtica  gracilis,  80, 82, 161. 
Urticaceffi,  104. 
Vaccinium  macroearpon,  41. 
Vaccinium  myrtillus,  30. 
Vaccinium  oxy  cocoas,  30. 41. 
Vaccinium  uliginosnm,  30. 
Vaccinium  vitis-idasa,  30, 162. 
VerbenaceiB  104. 
Verbena  hastata,  100, 101. 
Viburnum  dentetum,  20. 
Viburnum  lentago,  leaves  of,  00. 
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rieia  ABMTlcaiiA,  0, 80. 190. 

V'mok  AjMtmnaukm,  ▼».  lineftrit,  83.  IM. 

Viae*,  AmerioaxK,  223. 

TioiA  cMiiwa.  irmr.  aylvMiiia,  81. 

ViolA  hirta,  182. 

ViolA  odotratts  909. 

Tiola  triootor,  var.  UTeoae,  202. 

yiolet,202. 

Yitiafe  90. 

Yitis  «Mi«iTatlB,  93.  > 

Yiiia  Berlandieri.  2S3. 

Yitin  Calf  foralea.  67. 

Yitis  cordifolia,  223. 


YHi«rl]Miria,233. 
Yiti«rupe«tri«.233. 
YltUvi]iif«»ra,100,228. 
Wator-meloo,  202. 
WhMt.88,165^2i8. 
White  Fir,  164. 
White  Oak,  153, 157. 
Willowa,  85. 
Wood,  184. 
Woods,  00, 61, 63. 
Woods  and  thickets,  60. 
Xantboxylom,  152. 
Zea  Mays,  14. 18. 
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RECENT  INVBSTIGATION8  OF  SMUT  FUNGI  AND  SMUT  DISEASEa 

i.V  ADDRESS  nSLlVEBED  BEFORE  THE  SOCIETY  OF  AQRWULTUR18TS  OF  BERLIN, 

FEBRUARY  17,  1888. 

By  Db.  Oskab  Bbefeld, 

Fall  Professor  of  Botany  in  MUnster  i.  W. 

[TraoBlftted  from  Nachrichten  aus  dem  Klub  der  Landwirthe  zu  Berlin,  No«.  220-2^,  by 

Erwin  F.Smith.] 

GBNTX.E3CBN:  About  four  years  ago,  iu  Janaary,  1884, 1  foand  op- 
portanity  in  this  place  to  report  the  new  researches  which  I  had  com- 
pleted upon  the  smut  fangi,  the  Ustilaginece.  To  this  first  communica- 
tioD  I  will  to-day  add  a  continnation  explaiuing  the  results  which  £ 
have  obtained  since  my  last  address. 

In  nature  the  smut  fungi  live  as  parasites,  iu  a  multitude  of  forms. 
We  find  them  universally  distributed  on  the  most  dissimilar  plants, 
bat  most  frequently  upon  our  cultivated  plants  and  among  these,  es- 
pecially, upon  the  different  cereals.  The  usually  striking  and  ruinous 
destructions  which  they  produce  in  the  host  plants,  and  especially  in 
the  fruit-bearing  portion,  the  spikes  and  panicles  of  grain,  have  been 
known  and  feared  by  farmers  for  a  long  time,  under  the  name  of  smut 
diseases,  or  the  phenomena  of  grain  smut.  The  grain  smuts  belong 
without  doubt  to  those  plant  diseases  which  operate  most  destructively, 
in  that  they  destroy  the  chief  aim  of  cultivation,  the  grain  itself.  For 
this  reason  first  of  all  they  have  a  very  just  claim  to  the  most  exact 
research  for  their  recognition  and  prevention. 

As  a  matter  of  fact,  researches  on  the  smut  fungi  and  observations 
and  experiments  on  the  appearance  and  prevention  of  smut  diseases 
have  been  made  repeatedly  for  a  long  time  and  have  often  claimed 
2210X— I^o.  X 1  I 


attention.  Keeping  step  with  further  knowledge  and  experience  in 
mycology  they  are  always  taken  up  afresh  whenever  any  new  sugges- 
tions or  new  views  for  further  enlightenment  open  up,  and  whenever 
new  methods  of  research  show  new  points  for  attack. 

In  this  way,  then,  my  researches  on  the  smut  fungi  and  disea^s, 
begun  about  eight  years  ago,  were  only  the  natural  continuation  of  tbe 
labors  of  earlier  authors ;  except  that  they  were  accompanied  by  other 
and  fresh  thoughts  aud  supported  by  methodical  expedients  such  as 
previously  had  not  found  employment,  nor,  indeed,  could  find  it.  They 
were  beguu  after  a  long  stand-still  in  observations  on  smut  fungi  and 
smut  diseases,  and  when  renewed  experiments  with  the  worn-out 
thoughts  and  methods  would  give  no  new  and  substantial  results. 

Till  my  experiments  everybody  proceeded  upon  the  supposition  that 
the  fungi  existing  parasitically  in  nature  found  their  natural  conditions 
of  existence  only  upon  their  hosts,  and  therefore  that  the  different  smut 
fungi  could  live  and  grow  only  upon  tbe  different  but  definite  and  re- 
stricted host  plants,  on  which  they  were  observed  in  the  open  air.  Ac- 
cordingly it  was  very  evident  that  experiments  and  observations  must 
be  confined  to  the  host  plants;  that  in  order  to  investigate  the  connec- 
tion of  fungus  and  disease,  the  fungous  germs,  found  on  the  host  plants, 
consequently  the  smut  spores,  must  be  sowed  again  ui>on  the  host  plants 
and  their  development  followed.  The  idea  was  so  simple  and  natural 
that  candid  minds  did  not  suspect  the  confusion  of  perception  and  judg- 
ment which  this  thought  naturally  carried  with  it 

Upon  the  host  plants  tbe  smut  spores  find,  first,  only  moisture  for 
their  development,  consequently  they  must  germinate  on  the  surface  of 
the  plants  just  as  they  germinate  in  a  small  drop  of  water.  Kow,  ger- 
mination experiments  with  smut  spores  in  water  have  shown  most 
convincingly  that  the  spores  in  many  cases,  e>  g,j  in  corn  smut,  do  not 
germinate;  that  in  other  cases  they  germinate  only  in  small  numbers 
aud  very  imperfectly,  e.  g,,  in  oat  smut  and  millet  smut.  From  these 
negative  or  at  least  imperfect  results  of  germination  in  water,  which 
results  were  to  be  observed  in  just  the  same  way  upon  the  surface  of 
the  host  plants,  the  universal  distribution  of  the  fungi  in  question  and 
of  the  smut  diseases  in  grain  could  be  explained  only  very  imperfectly 
or  not  at  all.  Nevertheless,  these  explanations  gave  satisfaction,  the 
rudimentary  consistency  of  facts  was  regarded  as  complete,  and  to  no 
mycologist  did  it  occur  that  any  one  would  succeed  in  acquiring  new 
information  or  in  making  a  very  important  advance  in  the  knowledge 
of  smut  diseases. 

My  culture  methods  for  the  investigation  of  fungi,  were  slowly  and 
painfully  established  and  brought  to  gradual  completion  during  the 
long  period  of  more  than  sixteen  years,  and  meanwhile  put  to  use,  alike 
in  the  minute  schizomycetes  and  the  great  mushrooms,  in  the  simplest 
as  well  as  the  most  highly  developed  fungous  forms,  with  similar  trench- 
ant results  for  knowledge  of  the  developmental  history  of  fungi.    These 
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led  me,  in  their  farther  perfection,  gradnally  to  resalts  which  made  the 
difference  between  fungous  forms  that  maintain  themselves  as  parasites 
on  living  plants  and  animals,  and  such  as  live  only  as  saprophytes  on 
dead  organic  substances,  appear  less  sharp  than,  according  to  the  com- 
mon state  in  nature,  it  was  believed  to  be.  I  succeeded  artificially, 
with  my  nutrient  solutions,  in  growing  fungous  forms  as  luxuriant  as 
were  to  be  observed  in  nature  on  the  host  plants,  and  in  some  cases 
mach  more  luxuriant,  e,  g.y  Peziza  ciborioides  and  P.  aclerotiarum^  which 
in  nature  are  found  living  on  clover  and  rape;  also,  Spkacelia  «e* 
gttum^  the  fungus  of  ergot,  and  many  others.  This  itself  led  me  to 
coDsiderations  on  the  nature  and  reality  of  parasilism  and  on  the  way 
in  which  the  various  paraHtic  phenomena  in  nature  might  come  about 
These  observations  always  led  only  to  the  one  reasonable  conclusion^ 
that  parasitism  can  be  nothing  else  than  a  form  of  existence  which  has  become 
more  or  less  suited  to  the  fungm  according  to  the  length  of  timCj  and  differ- 
ently and  specifically  adapted  to  it  in  each  individual  case,  but  which^  for 
all  thatj  has  become  by  no  means  constant  It  was  only  the  natural  con- 
sequence of  these  trains  of  thought,  based  upon  observations  in  nature, 
and  upon  the  results  obtained  in  my  culture  experiments,  to  draw  this 
conclusion:  Even  in  the  most  distinctly  marked  cases  of  parasitism^  in 
Khich  the  fungus  is  found  only  on  given  plants  or  even  on  particular  por- 
tions of  these  J  nothing  else  is  before  us  except  the  furthest  extended  phemim- 
ena  of  the  saine  adaptationy  which  by  its  more  developed  form  produces 
the  OUTWARD  APPEARANCE^  OS  though  the  natural  conditions  for  the  ex- 
istence of  these  parasites  were  given  exclusively  in  the  living  substratum^ 
consequently  in  the  particular  host  plantSj  or  special  portions  of  these^  and 
as  though  every  other  way  of  life  and  growth  were  altogether  excluded. 

And  by  this  outward  appearance  all  mycologists  were  obviously  cap- 
tivated, until  my  investigations.  No  botanist  had  thought  of  critically 
examining  the  essential  nature  of  parasitism,  of  following  out  naturally 
the  sole  possible  origin  of  parasitic  phenomena,  and  of  making  it  clear 
in  what  way  the  whole  multitude  of  its  variations  is  simply  and  natur- 
ally subordinate  to  one  unifying  thought,  a  thought  which  included  in  it- 
self not  only  the  possibility  but  also  the  probability  that  fungi  living  parasit- 
ic€Uly — at  least  the  greater  part,  if  not  all  of  them— can  live  outside  of  the 
host  plant. 

When,  almost  ten  years  ago,  I  gave  publicity  to  my  views  on  parasitism 
along  with  my  culture  methods,  and  at  the  same  time  expressed  strong 
confidence  that  unquestionably  it  must  be  possible*  artificially  to  culti- 
vate most,  if  not  all,  parasitic  fungi,  my  views  remained  not  only  gen- 
erally unconsidered,  but  were  in  special  cases,  in  the  Botanische  Zeitung^ 
even  scornfully  criticised.  This  circumstance  shows,  as  no  other,  the 
confused  judgment  of  mycologists  upon  parasites  and  parasitism,  and 
enables  one  to  measure  clearly  the  difference  between  the  old  sterile 
ideas  and  the  new  fruitful  thoughts.  Only  this  confusion  of  ideas, 
which  must  be  plain  upoa  coi^sideri^te  reQectiou^  could  have  preveu(e4 


the  earlier  mycologists  from  at  once  striking  into  the  broader  way  f.*r  tfie 
investigation  of  parasites j  the  method  of  cultivation  in  artificial  nutrient 
solutions  instead  of  in  mere  water. 

As  great  as  the  fundamental  difference  in  ways  of  thinking  and  meth- 
ods which  separates  the  earlier  and  tbe  present  investigations,  so  great 
is  the  difference  in  the  results  obtained,  as  I  shall  now  show  more  ex- 
plicitly in  further  experiments  with  the  smut  fungi. 

Even  in  my  first  address  on  smut  fungi  and  smut  diseases,  in  1884, 1 
communicated  important  and  unexpected  results  which  I  had  then 
reached  in  cultivating  different  smut  spores  in  artificial  nutrient  solu- 
tions,*  While  in  mere  water  the  smut  spores  either  did  not  germinate, 
e.  (/.,  the  spores  of  corn  smut,  or  germinated  only  scantily  and  con- 
cluded their  development  with  the  formation  of  a  short  germ  tube 
(promycelium)  and  a  few  germ  cells  (conidia  or  sporidia);  the  same 
spores  germinated  in  nutrient  solutions  without  exception,  the  germ 
tubes  produced  conidia  in  inexhaustible  abundance,t  which  only  grew 
out  into  germ  tube«  when  the  nutrient  solution  was  exhausted.  The 
conidia  were  of  definite  shape  and  size,  therefore  specific  for  the  indi- 
vidual forms  of  the  smut  fungi.  In  a  number  of  forms  they  were  pro- 
duced under  liquid^  e.  g.j  in  Ustilago  carboj  V.  cruenta^  U,  maydis^ 
which  are  known  as  oat,  millet,  and  corn  smut ;  in  other  forms  they  were 
produced  above  the  liquid  in  tlie  avr^  e.  (/.,  in  the  stone  smut  of  wheat, 
Tilletia  caries.  In  this  fungus  and  the  forms  related  to  it  there  grew 
further  in  nutrient  solutions,  out  of  the  conidia  derived  &om  spore  germi- 
nation, large,  richly  branched  mycelia,  which  again  produced  the  same 
conidia  in  unlimited  abundance  as  short  lateral  shoots ;  there  arosCj  in 
fact,  mold-like  turfSj  which  were  again  produced  out  of  the  new-formed 
and  again  new-sowed  conidia,  always  in  the  same  manner  and  abund- 
ance, so  long  as  the  culture  was  maintained  in  the  nutrient  solution. 
In  oat,  millet,  and  corn  smut,  and  forms  closely  related  to  these,  the  fur- 
ther development  of  the  conidia  produced  by  spore  germination  under 
the  nutrient  solution  continues  not  mold-like,  but  quite  otherwise.  The 
conidia  of  definite  size  and  shape  produced  on  tlie  short  germ  tubes  of  the 
smut  spores  multiplied  in  just  this  size  and  shape  by  direct  sprouting  at 
definite  pUices^  and  tluit  always  at  both  ends,  in  a  rapid  manner ^  without 
limit. 

Furthermore,  the  sprout-colonies  of  conidia  which  were  so  produced, 

*  Additional  cultures  with  parasites  selected  at  random  resulted  inshowiog  that  in 
almost  all  cases  maiutonanco  outside  of  the  host  plant  is  easy  to  accomplish ;  even  the 
lichen  forming  Aacomycetea,  which  live  on  and  with  different  algee,  representing  the  so- 
called  lichens  of  nature,  could  he  easily  cultivated  '*  without  algss"  in  my  natrieut 
solutions  with  the  help  of  my  culture  methods,  as  final  valid  proof  that  lichens  are 
nothing  hut  a  number  of  Aacomyctites  which  live  parasitically  on  different  algffi.  Vide 
MuUer,  Kuliur  flechtenbildender  Asoomyoeten  ohne  Algen.  Arbeiten  ans dem  botaiiischen 
Institute  in  MUuster  i.  W.,  1887. 

t  For  those  who  only  read  my  address  and  have  not  seen  the  accompanying  illastri^ 
tjons  on  the  wall  charts,  I  r^fer  to  th^  tables  in  mjr  book  Brand^lze  J, 


and  which  easily  separated  into  their'individaal  members,  enabled  us 
to  recofrnize  in  the  dififerent  forms  of  smnt  fangi,  to  which  they  belong 
as  stages  of  the  development,  a  different  bat  always  definite  and  typ- 
ical appearance,  depending  on  the  form  and  size  of  their  conidia.  Thus, 
for  example,  the  sprout  conidia  in  oat  smut  {Flugbrand)  were  produced 
from  the  long  egg-form  conidia  of  this  smut;  the  sprout  colonies  of  the 
com  smnt  were  made  up  of  the  longer  somewhat  spindle-form  conidia, 
pecaliar  to  this  smut  fungus;  the  sprout  aggregations  of  the  millet 
smut  had  the  narrow  spindle  form  of  the  conidia  of  this  fungus.  Even 
io  the  different  species  of  the  smnt  genus  Ustilagoj  investigated  four 
years  ago,  there  were  found  ''as  characteristic  stages  of  the  develop- 
ment," just  as  many  specific  and  different  sprout  forms  as  are  found 
roand  to  elongate  conidia  of  the  various  sizes. 

In  their  appearance  and  in  their  growth  hy  sprouting  these  aggregations 
of  conidia  in  the  smut  fungi  are  also  similar  to  the  large  number  of  those 
long-known  fungous  forms  whi^ih^from  their  cliaracteristic  growth  and  in- 
crease by  so  called  sprouting^  it  has  been  thought  necessary  to  consider  as 
specific  formsj  and  also  to  specially  distinguish  as  SPROUTING  FUNGI. 
They  also  show  themselves  fully  consonant  with  the  previously  known 
sprout  fungi  in  that,  like  them,  they  continued  sprouting  indefinitely,  so 
long  as  they  vegetated  in  congenial  nutrient  solutions ;  and  in  that  they 
always  remained  in  sprout  form,  consequently  staid  sprouting  fungi, 
and  passed  over  into  no  other  form,  only  at  most,  not  always,  pushed 
ont  into  germ  tubes,  when  the  nutrient  solutions  were  exhausted.  The 
sole  difference,  a  negative  one,  however,  between  the  newly  discovered 
sprout  forms  of  the  various  smut  fungi  and  the  fungus  forms  previously 
passing  current  as  '< sprout  fungi"  par  excellence,  which  forms  we  en- 
counter so  very  frequently  in  our  nutrient  solutions,  and  designate  briefly 
as  "mold  (Kahm)  fungi,"  or  "yeast  fungi,"  could  be  expressed  only  as 
follows:  We  now  know  the  yeast  or  conidia-spronts  of  the  smut  fungi 
not  simply  by  their  endlessly  continued  sprouting  in  nutrient  solutions; 
we  know  further  through  the  first  beginnings  of  the  culture,  the  sowed 
smut  spores,  that  they  represent  nothing  but  special  stages  of  develop- 
ment of  the  various  smut  fungi  from  which  they  were  evolved ;  so  far  we 
do  not  know  this  of  the  other  sprout  fungi,  because  they  have  not  yet 
been  investigated  from  the  right  points  of  departure.  From  this  it  fol- 
lows, further,  that  we  do  not  judge  correctly  when  we  hold  the  so-called 
sprout  fungi  for  independent  fungi,  as  has  been  done  hitherto,  upon  the 
fact  alone  of  their  endless  sprouting  in  nutrient  solutions.  From  the 
definite  form  of  their  individual  members  and  the  definite  places  of 
sprouting  these  must  rather  pass  for  nothing  else  than  simple  conidia 
sprouts  of  other  fungi,  consequently  for  stages  in  the  development  of 
liigher  fungous  forms,  which  when  sprouting  in  nutrient  solutions  behave 
like  independent  fungi,  in  just  the  same  way  as  do  the  sprout-conidia 
of  the  smut  fungi.  Artificial  culture  of  tlte  different  smut  fungi  in  nutri- 
ent solutions  brought  along  then  in  its  train  as  a  side  issue  tJie  obvious  solu- 
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Han  of  another  still  open  questiony  the  sprout-fungus  or  yeast  question,  tt 
coald  only  be  considered  as  a  simple  matter  of  time  whea,  through  the 
spore  calture  of  the  remaining  higher  fungi,  farther  and  supplementary 
proof  would  be  brought  as  to  which  forms  among  these  fungi  include 
in  their  course  of  development  the  still  remaining  sprout  fungi  which 
do  not  belong  to  the  various  smut  fungi.  The  investigations  in  this 
direction  have  meanwhile,  it  may  be  mentioned  in  passing,  already  led 
to  the  most  far-reaching  results  in  the  most  diverse  Ascomycetes  and 
Basidiomycetes. 

Aside  now  from  the  forms  of  smut  fungi  which,  like  Tilletiaj  produce 
large  mycelia  with  conidiain  nutrient  solutions,  and  aside  further  from 
the  forms  which,  like  Ustilago  carbo,  U.  cruenta^  and  U.  maydis^  pro- 
duce couidia  in  endless  sprouting  in  yeast  form,  there  are  still  other 
forms  which  produce  conidia  on  the  oonidiophores  of  the  germinating  smut 
spores  (the promycelia)^  which  do  not  sprout  directly^  hut  always  first  grow 
out  again  into  new  promycelia  until  the  conidia  sprouting  begins  anew  on 
these.  Here  belong,  for  example,  Ustilago  longissima  on  Poa  aquatica^ 
and  U.  grandis  on  Phra^mites  communis^^  with  many-celled  promycelia, 
and  U.  bromivora  on  Bromus  secalinusj  with  typical  two-celled  promy- 
celia. 

Finally,  forms  were  also  discovered,  as  for  example  Ustilago  Crameri 
on  Setaria^  U.  hypodytes  on  Elymus  arenaHuSy  etc.,  the  smut  spores  of 
whichj  germinating  in  nutrient  solutions j  produce  no  conidia,  but  only  sterile 
germ  tvbesy  that  grow  into  richly-branched  mycelia,  which  in  turn  also  re- 
main free  from  conidia.  Here  afterward  the  single  threads  pushed 
far  out,  stolon-like,  and  abjointing,  constituted,  in  place  of  the  absent 
conidia,  the  richly  increased  mass  of  germs  present  in  the  nutrient* solu- 
tions. 

In  short,  these  are  the  most  essential  results  which  the  cultivation  of 
the  spores  of  the  various  smut  fungi  in  artificial  substrata,  in  nutrient 
solutions  (therefore  outside  of  the  host  plants,  where  they  are  found  in 
nature)  had  given  four  years  ago.  The  number  of  forms  the  cultivation 
of  which  was  tried  in  nutrient  solutions  then  amounted  to  more  than 
twenty.  As  supplementary,  I  have  extended  the  cultivation  to  an  ad- 
ditional twenty  forms,  some  of  which  brought  to  light  similar  peculiari- 
ties as  in  the  first  series,  e.  g.,  in  the  genera  Schizonella  and  Tolypospo- 
rium,  which  produce  sprout-conidia ;  while  others  yielded  new  and  sup- 
plementary facts,  the  special  communication  of  which  however,  •  as  well 

*  Only  incidentally  I  will  state  for  example  that  the  genns  NeovosBia  and  species  of 
UrocystU  behaved  the  same  as  Tilleiia,  Of  the  recently  investigated  forms  of  the  old 
genua  UsHlagOf  which  in  its  present  extent  is  wholly  untenable,  a  nnmber  bebayed 
the  same  as  Usiiletgo  carho,  and  produced  spront-conidia  of  various  shapes ;  others, 
e.  g,f  U.  cariciSf  U.  suhincluaa,  and  U.  echinataf  germinated  in  a  specific  manner  with 
the  production  of  little  oonidiophores  bearing  air  conidia  similar  to  Peronospara.  U$- 
t%l4igo  Vaillantii  agreed  with  the  type  of  U.  longissima;  U.  hardei,  a  recently  distin- 
guished form  on  Hordeace(Bf  produced  large,  sterile,  e.  ^.,  couidia-free,  mycelia,  like  CT. 
Crameri,  etc. 


as  the  oondoaion  t  have  re;iclied  as  to  the  morphological  value  of  smut 
spores  and  as  to  the  nataral  position  of  the  smut  fungi  in  the  system  of 
fangi,  will  be  omitted  here  because  they  possess  a  strictly  botanical  sci- 
entific value,  but  do  not  directly  contribute  to  the  understanding  of  smut 
diseases,  and  their  propagation,  subjects  now  specially  in  question. 

From  the  ease  and  luxuriance  with  which  these  cultivated  parasites, 
vegetated  and  fructified  in  the  nutrient  solutions,  with  most  abundant 
increase  of  their  germ  cells  in  just  the  same  way  as  any  other  fungous 
forms  occurring  in  nature  as  saprophytes,  the  conclusion  followed 
almost  of  itself  that  smut  fungi  can  also  vegetate  in  nature  on  dead 
substrata  like  all  other  saprophytes,  and  that,  although  invisible  to 
the  naked  eye,  they  here  run  through  just  the  same  forms  as  were  found 
in  the  nutrient  solutions  and  have  just  been  described.  This  conclusion 
found  still  further  support  in  the  fact  that  I  had  used  as  nutrient  solu- 
tions and  nutrient  substrata  for  the  smut  fungi  the  entire  series  of 
media,  the  composition  and  compounding  of  which  I  had  given  in  detail 
in  my  Culture  Methods  far  the  Investigation  of  Fungi  and  had  ascertained 
as  suitable  for  the  cultivation  of  saprophytic  fungi,  especially  extracts 
from  the  fresh  dung  of  our  domestic  animals,  in  which  the  development 
of  the  smut  fungi  took  place  with  the  same  ease  as  all  other  saprophy- 
tes which  were  cultivated  therein.  The  wide-spread  occurrence  of  the 
most  various  yeast  conidia  in  the  dung  of  herbivorous  animals,  conidia 
which  are  in  no  way  different  from  those  of  the  investigated  smut  fungi, 
was  in  accord  with  this  conclusion,  and  further  experiments  by  sowing 
smut  spores  in  fresh  dung  not  too  wet  proved  directly  the  increase  of 
the  germs  in  the  fresh  dung  substances  of  the  earth.  Finally,  the  long 
known  and  uniform  statements  of  husbandmen  that  their  grain  was 
especially  subject  to  smut  when  they  had  impregnated  the  field  with 
fresh  dung  found  its  equally  simple  and  natural  explanation  in  the  now 
actually  established  increase  of  smut  germs  in  the  fresh  dung. 

Instead  of  smut  spores  almost  incapable  of  germination  in  water,  e. 
(/.,  corn  smut;  instead  of  only  scattering  and  rudimentary  spore  germina- 
tions in  mere  water,  e.  g,j  oat  smut,  from  the  activity  of  which,  according 
to  the  knowledge  of  the  time,  the  occurrence  of  smut  and  the  spread 
of  smut  diseases  could  only  be  derived,  there  was  now  brought  to  light 
through  the  new  discoveries  and  their  consequences,  an  entirely  new 
and  rich  vegetative  condition  of  smut  fungi.  This  made  the  question 
not  one  of  exclusive  parasites  and  their  exclusive  development  on 
the  host  plants,  but  revealed,  as  it  were,  a  most  productive  center  of  in- 
fection,  outside  of  the  host  plants  j  for  the  propagation  of  smut  diseases; 
a  center  of  infection  in  which  are  operative  not  the  few  weak  germs  of 
water  germination  but  an  abundance  of  conidia  capable  of  vigorous 
germination — conidia  which  can  grow  out  easily  into  long  germ-tubes 
and  reach  and  attack  the  host  plants. 

However  extremely  probable  or  wholly  self-evident  it  may  now  seem 
to  have  been  from  the  beginning  that  germs  of  smut  fungi,  developed 
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in  nutrient  snbstrata  of  all  sorts,  might  actaally  produce  the  smnt 
diseases  in  the  host  plants;  however  convincing  the  experience  of  has 
bandmen  on  the  relations  of  fresh  dnng  to  the  appearance  of  smut 
diseases  in  grain, — the  described  results  of  artificial  cultivation  being 
also  consonant — these  alone  do  not  amount  to  conclusive  proof,  bat 
remain  probabilities  with  which  we  can  not  be  satisfied.  Tke  new 
investigations  of  smut  fungij  which  began  with  tlie  cultivation  of  the 
paraMtes  outside  of  the  liost  plants  and  which  with  the  results  here  attained 
are  half  exhausted^  toill  not  be  conclusive  and  exhaustive  for  the  eti- 
ology of  smut  diseases  until  the  supplementary  half  is  appended,  until 
through  various  and  rationally  conducted  infection  experiments  it  is  actually 
shown  in  what  way  and  under  what  circumstances  the  richly  multiplied 
germs  living  saprophytically  outside  of  the  host  plants  attack  the  latter  and 
produce  the  smut  diseases,  how  and  in  what  places  tits  germs  penetrate  into 
the  }u>st  plants,  and  how  within  these,  widely  diverging  from  the  transfer- 
m^ations  outside  of  the  liost  plants,  they  are  changed  into  smut  spores. 

And  now,  for  these  infection  experiments,  the  easy  maintenance  of 
smut  fungi  in  any  sort  of  nutrient  solution  and  the  subsequent  end- 
less increase  of  their  germs,  offered  an  inexhaustable  scarce  for  the 
production,  at  will,  of  an  infective  material  no  less  fresh  and  vigor- 
ous than  capable  of  attack — a  material,  immediately  and  easily  availa- 
ble in  all  possible  variations,  never  before  used,  and  admirably  adapted 
for  the  artificial  production  of  smut  diseases  in  the  host  plants. 

(To  heconiimned,) 


ON  THE  EFFECTS  OF  CERTAIN  FUNGICIDES  UPON  THE  VITALITY 

OF  SEEDS. 

A.  A.  Gbozieb. 

The  influence  of  various  chemicals  upon  the  germination  of  seeds  is 
but  little  understood.  Many  which  have  a  fertilizing  effect  when  ap- 
plied in  small  amounts  to  the  growing  plant  are  injurious  when  a  strong 
solution  is  applied  to  the  seed.  There  is  evidence,  on  the  other  hand, 
that  many  substances  when  applied  to  the  seed  will  hasten  germination 
and  increase  the  vigor  of  the  young  plants.  An  account  of  some  of 
these  is  given  by  Prof.  L.  H.  Bailey,  in  Bulletin  31  of  the  Michigan  Ag- 
ricultural College. 

The  following  experiments  were  made  with  blue  vitriol  and  copperas 
at  the  Iowa  Experiment  Station  in  1889: 

First,  a  rough  test  was  made  with  a  strong  solution  of  blue  vitriol,  a 
teaspoonfulin  half  a  saucer  of  water.  Oorn  was  soaked  in  this  twenty- 
four  hours,  and  another  lot  soaked  in  pure  water  the  same  length  of 
time,  and  both  lots  planted  in  soil  in  the  greenhouse  May  11.  Exami- 
nation was  made  daily  with  the  following  results,  the  figures  showing 
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the  namber  of  plants  which  had  appeared  above  the  soil  on  the  given 
dates,  100  seeds  of  each  having  been  planted : 

I. — Blue  vitriol  up<m  cam. 


Bftta. 

Tweoty-foar 
hoars. 

Oftte. 

Twenty-fonr 
bonra. 

Wttter. 

Bine 

vitriol. 

W»t«r. 

06 
06 
08 
06 
08 
08 
00 
00 

Bine 
vitriol. 

Hat  16 

67 
00 
07 
07 
06 
06 
06 
08 

6 
46 

6S 
56 
71 
77 
70 
80 

Mav24      

86 

17 

25 

86 

16 

26 

80 

10 

27 

86 

20 

28 

87 

21 

20 

87 

22 

30 

87 

23 

31 

80 

The  above  table  shows  that  the  treatment  with  bine  vitriol  prevented 
the  germination  of  some  of  the  seeds  and  greatly  retarded  the  germi- 
nation of  most  of  the  others.  Many  of  the  plants  from  the  seeds  treated 
with  tbe  bine  vitriol  came  np  feeble,  with  leaves  which  appeared  as 
thoQgh  scorched.  On  Jnne  7,  a  part  of  these  plants  had  become 
healthy,  but  they  were  as  a  whole  mnch  smaller  than  those  from  the 
seed  soaked  in  water  only.  The  set  treated  with  vitrio)  contained 
twenty-eight  plants,  which  were  notably  weak,  and  the  other  set  bnt 
three  weak  plants. 

The  next  trial  was  with  a  solution  of  10  gallons  of  water  containing 
5  ponnds  of  blue  vitriol  (see  Circular  6,  of  Sect.  Veg.  Path.  U.  S.  Dept. 
Ag.,  p.  5).  The  seeds  were  placed  in  the  solutions  on  May  28,  and 
allowed  to  remain  for  three  different  periods  before  planting.  Exami- 
nations were  •made  at  the  dates  indicated,  the  figures  showing  the 
nainber  of  plants  which  had  appeared  above  the  soil  from  time  to  time. 
One  hundred  seeds  were  planted  in  each  case  as  before. 


II. — Blue  vitriol  upon  corn. 


Date. 

Ten  minutes. 

Five  hours. 

Twenty-four 
boura. 

Wftter. 

Blue 
vitrioL 

Wnter. 

0 

20 
75 
01 
03 
03 
03 

Blue 
vitriol. 

0 
7 
41 
72 
85 
87 
01 

Water. 

2 

40 
77 
87 
80 
01 
03 

Bine 
vitriol. 

Jvof  6 

10 
67 
81 
01 
06 
05 
05 

5 
41 
63 
85 
87 
80 
02 

0 

6     

20 

7             

60 

8 

75 

0 

70 

10 

88 

n        

03 

10 

Here  a  general  retarding  effect  of  the  blue  vitriol  is  visible,  even 
when  the  application  was  made  for  the  shortest  time.  The  exceptions 
which  appear  are  not  sufficient  to  disturb  the  general  result.  There 
was  also  an  enfeebling  effect  upon  the  young  plants.  On  June  8 
there  were  in  the  lot  from  seed  which  were  soaked  in  water  for  ten 
minutes  G  feeble  plants,  and  in  that  treated  with  vitriol  for  the  same 
time,  23 ;  in  the  lot  treated  with  water  five  hours,  12 ;  in  that  with 
vitriol,  19 ;  in  the  lot  treated  with  water  twenty-four  hours,  4 ;  in  that 
with  vitriol,  22 ;  making  a  total  from  300  seeds  soaked  in  water  of  22 
feeble  plants,  and  from  the  same  number  soaked  in  blue  vitriol,  of  64. 

The  next  table  shows  the  results  of  the  same  solution  upon  wheat,  the 
dates  and  conditions  being  the  same  as  above. 

Ill.-^Blne  ffiiriol  upon  wheat. 


Ten  minates. 

Five  hours. 

Twenty-four 
bonn. 

Date. 

• 

Water. 

Blae 
vitxIoL 

Water. 

Btoe 
vitriol. 

23 
40 
42 
43 
45 
45 
48 

Water. 

Blno 
vitriol. 

Jnnft    6................. ,,,.,^ 

77 
81 
81 
82 
83 
83 
85 

46 
55 
58 
82 
74 
70 
80 

60 
77 
78 
82 
85 
85 
85 

45 
82 
88 
01 
02 
02 
03 

3 

6 

10 

7 

16 

8 

23 

0 

29 

10 

34 

11 

87 

It  will  be  noticed  from  the  above  table  that  the  wheat  germinated 
much  more  quickly  than  the  com,  and  that  the  injurious  effect  of  the 
blue  vitriol  was  somewhat  greater. 

A  more  severe  test  was  made  with  the  same  solution  of  blue  vitriol 
(5  pounds  to  10  gallons)  upon  the  same  sample  of  wheat  by  allowing 
about  a  pint  of  the  seed  to  remain  in  the  solution  for  thirty-nine  hours, 
and  the  same  amount  in  water  for  an  equal  length  of  time.  At  the  end 
of  that  time  the  water  was  turned  off,  a  part  of  the  seeds  of  each  lot 
kept  damp  by  blotting  paper,  and  the  remainder  planted.  Nearly  all 
the  seeds  which  had  been  in  water  grew  well,  but  none  of  those  which 
had  been  in  the  solution  of  blue  vitriol. 

The  next  trial  was  of  a  solution  of  copperas  or  green  vitriol  upon 
corn.  Copperas  is  used  as  a  fertilizer,  as  a  fungicide,  and  as  an  insecti- 
cide. Oriffeth  in  his  treatise  on  manures  (London,  1889)  after  treating 
extensively  of  its  use  as  a  fertilizer,  mentions  its  value  as  a  fungicide, 
and  states  (page  302)  that  all  fungous  diseasesof  wheat  may  be  destroyed 
by  a  top  dressing  of  60  pounds  of  copperas  per  acre,  or  by  soaking  the 
seed  in  a  1  per  cent,  solution. 

In  Bulletin  5  of  the  Iowa  experiment  station,  on  page  164,  reference 
is  made  to  the  use  of  copperas  a«  a  remedy  for  cut- worms,  the  amount 
recommended  being  a  little  over  1  pound  for  a  bushel  of  seed,  with 
water  sufficient  to  cover  the  grain. 
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This  strength  was  taken  for  the  trial,  comparlRon  being  made  with 
a  mach  stronger  solation,  and  also  with  pare  water.  The  trial  was  made 
in  duplicate,  one  set  in  the  green-honse,  the  other  in  the  open  groand, 
the  other  conditions  being  the  same.  The  seed  was  soaked  in  each 
case  twenty-fonr  hours,  and  planted  May  17, 100  kernels  in  a  place 
as  in  the  other  tests.  The  examination  was  made  daily,  and,  as  in  the 
other  cases,  as  nearly  as  practicable  at  the  same  hour,  usually  at  6  a. 
in.  The  record  begins  on  the  day  upon  which  the  first  plants  appeared 
above  ground. 

lY.-^Copperat  upon  com. 


Bate. 


Hay  24 
May  25 
May  26 
Hay  27. 
Hay  28. 
Hay  29. 
Hay  30. 


(a)  In  the  greeohoaie. 

(6)  In  the  open 

frround. 

Water. 

Coppera*. 
1  pound 

per 
buaheL 

Copperas 

very 
■trooK. 

Water. 

Copperaa. 
1  poand 

per 
baaheL 

CoppetM 

very 
atrong. 

61 

35 

16 

12 

I 

1 

84 

JO 

45 

45 

82 

20 

01 

70 

68 

68 

65 

60 

04 

86 

n 

80 

76 

73 

04 

87 

80 

82 

80 

74 

04 

88 

85 

83 

81 

70 

04 

83 

86 

84 

86 

70 

A  comparison  of  Tables  IV  with  Tables  I  and  II  is  sufficient  to  show 
that  green  vitriol  (copperas)  has  nearly  as  injurious  an  effect  upon  the 
seed  as  bine  vitriol.  There  was  no  scorching  of  the  leaves  noticeable, 
however,  resulting  from  treatment  with  copperas,  even  with  the  strong- 
est solution. 


treatment  of  black-rot,  brown-rot,  downy  mildev7, 
powdery  mildew,  and  anthracnose  of  the  grape;  pear 
scab  and  leaf-blight,  and  apple  powdery  mildew. 

By  B.  T.  Galloway. 

blaok-eot.* 

The  exx>eriments  of  the  past  two  years  have  demonstrated  beyond 
question  the  possibility  of  cheaply  and  effectively  preventing  this  dis- 
ease. Many  things,  however,  in  connection  with  its  treatment  remain 
to  be  discovered,  so  that  rules  now  laid  down  will  probably  have  to  be 
modified,  as  future  work  gives  us  a  better  insight  into  the  nature  of  the 
disease  and  the  effects  of  different  fungicides  upon  it.  In  the  light  of 
our  present  knowledge  we  would  suggest  the  following  lines  of  treat- 
ment, from  which  we  will  leave  our  readers  to  make  their  own  selec- 


•Laaiadia  Bidwelliiy  (Sacc.)  V.  B. 
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dons,  since  there  is  little  choice,  so  far  as  the  actaal  valae  of  the  rem- 
edies are  concerned. 

I.  After  pruning,  collect  and  burn  all  the  trimmings,  also  as  many  of 
the  old  berries  and  leaves  as  possible ;  the  object  of  this  is  to  destroy 
the  fnngous  spores  which  are  known  to  pass  the  winter  in  these 
parts.  This  accomplished,  watch  the  Tines  carefnlly,  and  as  the  leaver 
begin  to  unfold  apply  the  Bordeaux  mixture,  formula  ft,  taking  care  to 
have  it  reach  all  parts  of  the  vine  above  ground.  About  the  time  the 
flowers  are  opening  make  a  second  application  of  the  same  formala, 
this  time  giving  particular  attention  to  the  green  parts.  A  third  spray- 
ing should  be  made  twelve  or  fifteen  days  later,  a  fourth  after  the  lapse 
of  a  similar  period,  and  so  on  until  the  berries  begin  to  color.  A  line 
of  treatment,  such  as  the  foregoing,  will  necessitate  six  or  seven  spray- 
ings, and  the  total  ccst  of  the  same  will  probably  range  from  $5.50  to 
$7  per  acre,  or  practically  1  cent  per  vine. 

II.  Treat  the  vines  exactly  as  in  I,  excepting  the  first  application; 
which  may  be  omitted  entirely,  the  first  spraying  being  the  one  made 
when  the  flowers  are  opening.  If  is  not  out  of  place  to  say  here  that  in 
no  case  should  the  first  spraying  be  postponed  later  than  the  last-men- 
tioned period.  This  treatment  will,  of  course,  cost  less  than  I,  but 
whether  it  will  pay  to  omit  the  first  spraying  is  one  of  the  questions  not 
yet  determined. 

III.  Treat  the  same  as  I,  but  after  the  third  application  abandon  the 
Bordeaux  mixture  and  substitute  the  ammoniacal  solution  of  copper 
carbonate.  It  is  very  likely  that  this  treatment  will  prove  as  effectual 
as  I ;  at  the  same  time  the  cost  will  be  less,  and  the  troublesome  spotting 
of  the  fruit,  which  always  results  from  the  use  of  the  Bordeaux  mixture, 
will  be  avoided. 

IV.  Substitute  the  ammoniacal  copper  carbonate  for  the  Bordeaux 
mixture,  making  the  first  spraying  when  the  flowers  are  opening  and  the 
others  the  same  as  in  I.  Former  experiments  have  led  us  to  believe  that 
in  ordinary  seasons  this  solution  will  prove  as  effective  as  the  Bordeaux 
mixture,  and  its  advantages  over  the  latter  are  (a)  ease  of  preparation  and 
application,  (b)  cheapness,  and  (c)  its  property  of  not  spotting  the  fruit 

Those  desiring  to  make  further  trials  should  test  the  effect  of  spray- 
ing the  vines  in  spring,  before  vegetation  starts,  with  the  simple  solu- 
tion of  copper  sulphate  or  Bordeaux  mixture,  formula  a.  It  is  claimed 
by  some  that  this  early  treatment  has  resulted  in  much  good,  but  on  the 
other  band  there  are  those  who  have  derived  no  benefit  whatever  from 
it  The  question  is  one  to  be  settled  by  careful  experiments.  For  fur- 
ther remarks  on  this  subject,  see  Notes  on  Fungicides. 

BROWN-BOT  AND  DOWNY  MILDEW.* 

These  diseases,  which  are  caused  by  the  same  fungus,  occur  in  nearly 
all  sections  where  black-rot  prevails,  and  experience  has  shown  that 
one  treatment  will  answer  for  all.    In  the  great  grape-growing  regions 

*Peronospora  vUicolaf  DBy. 
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of  Dorthera  Ohio  aud  central  aud  eastern  New  York,  where  the  downy 
mildew  is  the  principal  enemy,  the  ammoniacal  copper  carbonate  80- 
Union  will  prove  an  effectual  preventive.  It  should  be  applied  thor- 
oaghly  to  all  the  green  parts  of  the  vine,  taking  care  to  make  the  first 
appllcatiou  before  any  signs  of  mildew  have  appeared — say,  soon  after  the 
berries  are  well  set.  The  importance  of  early  treatment  can  not  be  too 
strongly  urged.  In  all  cases  it  must  be  remembered  that  these  treat- 
ments are  preventive^  and  being  such,  it  is  sheer  folly  to  wait  until  the 
enemy  appears  before  beginning  the  fight. 

POWDBBY  MILDEW.* 

It  is  only  in  certain  parts  of  the  South  and  along  the  Pacific  coast 
that  this  fungus  causes  any  serious  damage.  In  California  it  has  long 
been  the  bane  of  the  grape-grower,  and  this  is  strange,  considering  the 
fact  that  it  is  one  of  the  easiest  diseases  to  combat.  It  succumbs  readily 
to  sulphur  either  in  the  form  of  the  flowers  of  sulphur  or  solutions  of 
the  sulphide. 

In  applying  the  sulphur,  bellows  should  be  used,  and  the  first  ap- 
plications should  be  made  ten  or  twelve  days  before  the  flowers  open, 
the  second  when  in  full  bloom,  and  a  third  three  weeks  or  a  month 
later  if  the  disease  seems  to  be  on  the  increase.  The  best  results  are 
obtained  when  the  applications  are  made  with  the  thermometer  ranging 
from  80  to  10(P  F.  In  this  temperature  fumes  are  given  oft',  which 
quickly  destroy  the  fungus. 

We  have  obtained  excellent  results  in  treating  this  disease  with 
a  solution  made  by  dissolving  half  an  ounce  of  potassium  sulphide 
to  ibe  gallon  of  water.  This  preparation  is  cheap  aud  can  be  quickly 
and  effectually  applied  with  any  of  the  well  known  spraying  pumps. 
The  greatest  care  should  be  exercised  in  making  the  second  spraying, 
which,  by  the  way,  should  be  at  the  same  time  as  that  mentioned  for 
the  flowers  of  sulphur,  in  order  to  protect  the  blossoms  from  the  fun- 
gus. 

ANTHBAGNOSE.t 

This  is  one  of  the  most  difficult  of  all  the  grape  diseases  to  combat; 
in  fact  we  must  admit  that  so  far  no  reliable  means  of  preventing  it  are 
kuown.  We  can  only  suggest,  therefore,  such  lines  of  treatment  as 
have  given  the  best  results^  hoping  that  future  investigations  may  throw 
more  light  on  the  subject. 

In  early  spring,  before  the  buds  swell,  remove,  so  far  as  possible,  the 
wood  showing  the  scars  made  by  the  fungus,  aud  then  treat  the  vines 
with  a  saturated  solution  (20  per  cent,  at  20o  G.)  of  iron  sulphate. 
The  French  apply  this  by  means  of  mops  made  of  rags,  attached  to 
short  handles.  This  is  rather  slow,  and  awkward  work,  and  we  prefer 
to  do  it  with  a  spraying  miichine.  As  soon  as  vegetation  starts  watch 
the  vines  carefully,  and  at  the  first  appearance  of  the  disease  apply 
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with  a  sulphuring  bellows  a  powder  made  of  equal  parts  of  flowers  of 
sulphur  and  slaked  lime.  If  this  does  not  check  the  malady,  try  the 
sulphur  alone. 

PEAB  SCAB*  AND  LEAF-BLIGHT.f 

Excepting  the  well  known  fire  blight  these  diseases  are  the  worst 
enemies  of  the  pear.  They  are  especially  prevalent  in  New  Jersey, 
Delaware,  and  adjoining  IStatee,  frequently  causing  the  loss  of  entire 
crops  of  fruit  and  thousands  of  seedlings.  The  seedlings  are  especially 
subject  to  leaf-blight,  but  are  hardly  ever,  so  far  as  we  know,  seriously 
injured  by  scab.  As  the  two  diseases,  however,  are  usually  associated 
on  large  trees,  and  as  we  have  used  the  Bordeaux  mixture  successfuUy 
on  the  seedlings,  we  would  suggest  that  it  be  adopted  for  all  and  ap- 
plied as  follows: 

Seedlings. — Make  five  applications,  the  first  when  the  leaves  are  one- 
quarter  grown,  others  at  intervals  of  ten  days  until  the  trees  are 
budded. 

Large  trees. — Spray  five  times ;  first  when  the  fruit  is  the  size  of  peas, 
and  thereafter  at  intervals  of  twelve  or  fifteen  days. 

For  applying  the  mixture  to  trees  less  than  12  feet  high,  and  especi- 
ally to  seedlings  in  the  nursery,  the  knapsack  pumps  provided  with  the 
improved  Vermorel  lance  and  nozzle  will  answer. 

Where  the  trees  are  large  and  in  considerable  numbers  it  will  pay  to 
get  a  strong  force-pump,  mount  it  on  a  barrel,  and  place  the  whole  in  a 
wagon  or  cart  to  bo  moved  about  at  pleasure.  In  all  cases,  however, 
it  will  be  necessary  to  use  the  Vermorel  nozzle,  as  it  is  the  only  nozzle 
of  value  that  will  not  clog ;  it  can  readily  be  attached  to  almost  any 
force-pump,  and  will  be  found  to  be  a  very  effective  piece  of  machinery. 
The  total  cost  of  a  course  of  treatment  such  as  is  outlined  above, 
including  labor  in  preparing  and  applying  the  remedies,  will  be  for 
nursery  stock  about  $3  per  1,000  trees.  For  large  bearing  trees  the 
cost  will  run  from  6  to  12  cents  per  tree.  In  case  the  Bordeaux  mix- 
ture shows  on  the  fruit  at  the  time  of  harvesting  it  can  easily  be  re- 
moved by  washing  in  water. 

In  addition  to  the  foregoing  it  would  be  well  to  rake  the  old  leaves 
and  fruit  together  in  the  fall  and  bum  them,  as  in  this  way  thousands 
of  the  reproductive  bodies  will  be  destroyed. 

In  regions  where  the  scab  alone  prevails  the  treatment  recommended 
for  apple  scab  might  be  tested. 

POWDERY  MILDEW  OP  THE  APPLE.} 

Powdery  mildew  is  especially  destructive  to  seedlings  in  the  nursery, 
attacking  them  soon  after  the  leaves  unfold  and  continuing  threnghoat 
the  growing  season,  making  it  impossible  to  bud  them  with  any  degree 
of  success. 

*  FnHcladium  dendriticttnif  Fckl. 
t  Entamoeporium  maoulatum,  L^y. 
t  fo4a$p1usra  oxifooaniha  (DC),  DB;^. 
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'  When  the  leaves  are  about  one-third  grown  begin  the  treatment  by 
spraying  with  the  ammoniacal  solution.  In  twelve  days  make  a  second 
application  of  this  solution  .and  continue  at  similar  intervals  until  six 
or  seven  sprayings  have  been  made.  The  applications  are  best  made 
vith  the  knapsack  form  of  sprayer  provided  with  the  Edd}'  chamber 
nozzle.  The  spray  of  the  Vermorel  nozzle  is  too  large  for  this  work, 
but  the  Eddy  chamber  can  be  easily  attached  to  the  lance  of  the  former 
at  a  cost  of  75  cents. 

The  total  cost  of  such  a  treatment  as  outlined  abo  ve  need  not  exceed 
10  cents  per  1,000  trees. 


WHAT  TO  DO  FOR  PEACH  YELLOWS. 

By  EBwrN  F.  Smith. 

A  series  of  experiments  with  fertilizers  was  begun  in  1889,  and  will 
be  continued  until  complete  and  definite  results  are  reached.  These 
experiments  are  in  twelve  orchards  in  different  lo^lities  and  on  a 
variety  of  soils,  embracing  a  total  of  about  40  acres,  with  as  many  more 
for  comparison.  The  results  last  year  were  not  of  such  a  nature  as  to 
warrant  any  affirmative  conclusion  or  any  general  recommendation. 

For  the  present,  at  least,  J  can  only  indorse  the  Michigan  practice, 
which  is  to  dig  out  and  destroy  every  affected  tree  as  soon  as  it  is  dis- 
covered. 

In  localities  where  this  method  has  been  practiced  with  some  uni- 
formity they  still  grow  peaches  successfully. 

In  the  vicinity  of  Benton  Harbor,  Mich.,  where  all  the  orchards 
were  mined  between  the  years  1870  and  1880,  there  are  now  many 
fine  young  orchards,  and  the  yellows  has  almost  disappeared.  In  the 
Bummer  of  1889,  in  company  with  Mr.  Kufus  H.  Brunson,  a  former 
yellows  commissioner,  I  visited  many  small  orchards  in  different  parts 
of  the  townships  of  Benton  and  St.  Joseph,  the  former  chief  seat  of  the 
disease,  and  examined  nearly  30,000  trees,  finding  only  about  fifty  cases, 
nearly  one-half  of  which  were  in  one  orchard.  More  than  four- fifths  of 
tbese  trees  were  less  than  six  years  old.  Many  of  the  older  ones,  and 
Di08t  of  those  which  I  examined,  were  in  fruit,  and  the  earliest  varieties 
were  just  coming  into  market,  July  24.  With  a  few  exceptions,  the  only 
^tensive  orchards  were  young  trees  not  yet  in  bearing,  the  earlier 
plantings  having  been  numerous,  but  in  a  small  and  tentative  way,  no 
aingle  individual  caring  to  risk  maoy  thousand  trees.  Kow,  however, 
large  orchards  are  being  set.  Whether  the  present  immunity  will  con- 
tinue is  a  matter  of  great  interest.  If  there  is  any  real  basis  for  the 
belief  that  the  disease  may  be  imported,  it  certainly  will  not,  for  many 
of  the  younger  trees  were  procured  from  infected  districts  in  the  East. 
AM  fear  of  the  disease  ^eems  to  have  died  out^  and  with  it  most  of  the 
former  vigilance, 
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At  South  Haven,  Mich.,  where  the  "rooting  oat"  process  was  first 
practiced  extensively,  and  where  it  is  yet  in  full  vigor,  they  have  grown 
peaches  continuously  from  the  start  (1852),  and  there  are  many  old  or- 
chards, some  of  which  have  stood  for  twenty-five  years.  In  that  locality  I 
examined  many  representative  orchards,  and  found  only  a  very  few  cases 
of  yellows.  Sometimes,  as  at  St.  Joseph,  it  was  a  day's  work  to  find  a 
single  case.  Most  orchards  of  any  size  do,  however,  lose  some  trees 
each  year,  their  places  being  filled  by  trees  from  the  nursery.  The 
South  Haven  growers,  many  of  whom  I  have  met,  no  longer  fear  the 
disease.  They  are  unanimous  in  the  opinion  that  the  only  proper  thing 
is  to  dig  out  and  burn.  This  plan  they  have  followed  very  generally 
for  the  past  ten  years,  during  which  time  the  disease  has  not  prevailed 
seriously.  Previous  to  that  date  many  orchards  were  ruined,  the  dis- 
ease  having  appeared  first  in  1869. 

Until  we  have  a  full  knowledge  of  the  s&tiology  of  this  disease,  no 
better  plan  can  be  suggested.  Affected  trees  are  always  worthless,  and 
the  sooner  they  are  converted  into  stove- wood  the  sooner  new,  healthy 
trees  can  be  grown  in  their  places.  Dig  out^  theuj  and  bumy  and  do  it 
promptly. 


TREATMENT    OF    MILDEWS    UPON    PLANTS    UNDER    GLASS. 

By  S.  T.  Maynaed. 

In  Bulletin  No.  4,  Massachusetts  Experiment  Station,  April,  1889,  ex- 
perimenti5  were  reported  upon  the  causes  and  remedies  for  mildews 
upon  plants  under  glass.    Below  we  give  a  brief  summary  of  the  results. 

BOSK  MILDEW.* 

Long  exi>erience  in  growing  the  rose  has  led  many  to  believe  that  tbe 
rose  mildew  is  brought  on  by  various  conditions  that  weaken  the  vigor 
of  the  leaf,  such  as  want  of  an  abundance  of  plant  food  in  a  proper 
condition,  unhealthy  condition  of  the  soil,  often  resulting  from  improper 
drainage,  irregular  or  overwatering,  or  too  sudden  changes  of  tempera- 
ture, especially  after  the  plants  have  been  forced  at  a  high  temperature. 
The  successful  rose  grower  therefore,  is  one  who,  by  constant  care  and 
good  judgment,  always  provides  against  any  or  all  of  the  above  causes. 

REMEDY. 

A  sure  and  safe  remedy,  with  proper  precautionsj  ii^as  found  in  ewipO' 
rated  sulphur.  In  the  use  of  this  remedy  a  small  kerosene  stove  with  a 
tbin  iron  kettle  was  used,  and  the  sulphur  kept  boiling  two  or  three 
hours  thrice  each  week  when  the  house  was  closed. 


*&phceroth€capanvo8aj  (Wallr,)  L6y. 
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PrecatUian. — ^The  only  precantioQ  needed  is  that  the  apparatus  be 
placed  so  that  there  shall  be  no  danger  of  its  getting  upset,  and  that 
only  heat  enough  be  applied  to  boil  the  sulphur,  for,  if  by  any  accident 
the  sulphur  should  catch  on  fire,  it  would  destroy  all  the  plants  in  the 
house  very  quickly. 

Suggestion. — li  has  been  suggested  that  if  the  pipes  are  painted  with 
linseed-oil  and  sulphur  two  or  three  times  each  year,  similar  good  results 
would  follow.  It  has  long  been  the  practice  to  paint  greenhouse  pipes 
with  a  mixture  of  lime  and  sulphur,  but  the  results  have  not  always 
been  satisfactory,  and  the  above  suggestion  may  be  open  to  the  same 
objection,  although  we  know  of  no  carefully  recorded  experiments  in 
the  use  of  linseed-oil  and  sulphur  paint. 

LETTUCE  MILDEW.* 

When  grown  at  a  temperature  above  40^  F.  at  night,  55^  F.  in 
cloudy,  and  70^  F.  in  sunny  days,  lettuce  under  glass  is  often  ren- 
dered unprofitable  by  the  attack  of  this  disease  which  causes  the  lower 
leaves  to  decay,  and  often  the  whole  plant  to  die  quickly.  Other  con- 
ditions may  in  a  measure  aid  in  bringing  on  the  disease;  for  instance, 
anything  that  may  cause  a  weak  leaf-action  of  the  plant,  too  much  water 
ill  the  soil,  and  too  much  moisture  in  the  house,  especially  during  the 
night. 

REMEDY. 

Evaporated  sulphur  proved  beneficial,  but  not  wholly  preventive,  in 
fact,  only  preventive  conditions  were  found  satisfiictory.  These  condi- 
tions are: 

1.  A  lower  temperature  at  night  than  during  the  day,  i.  e.,  ranging 
from  350  F.  to  45°  F.  at  night  to  5(P  F.  to  70o  F.  during  the  day.  In 
sunny  weather  the  temperature  may  run  10°  to  15°  higher  than  on 
cloudy  days. 

2.  Perfect  drainage  of  the  soil. 

3.  A  house  naturally  dry,  light,  and  airy. 

4.  An  abundance  of  plant-food  in  a  light  porous  soil. 

Should  the  plants  not  start  into  a  vigorous  growth  soon  after  trans- 
planting, the  application  of  fine  ground  bone,  one-half  pound  to  a  square 
yard,  and  2  ounces  of  nitrate  of  soda  to  the  same  space,  will  give  remark- 
able results. 

Suggestion. — ^While  it  is  possible  by  close  and  constant  attention  to 
provide  conditions  for  the  successful  growth  of  both  the  rose  and  lettuce 
under  glass,  such  care  and  attention  adds  very  materially  to  the  cost 
of  the  products,  and  some  means  should  be  devised  to  destroy  the  germs 


*  Peranospora  gangliformiSf  Berk. 
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of  these  diseases.  This  may  possibly  be  foand  in  fangicides  used  in  the 
houses,  before  the  plants  are  started  or  by  their  application  to  the  soil 
and  growing  crops  while  in  a  yonng  state. 

AMHSBST  AGBIGULTUBAIi  OOIXEaE,  AMHEBST,  MASS. 


TREATMENT    OP    CRANBERRY    SCALD    AND    CRANBERRY  GALL- 
FUNGUS. 

By  Bybon  D.  Halsted. 

It  haB  been  determined  by  a  thorongh  canvass  that  a  large  fraction  of 
the  cranberry  crop  is  destroyed  by  the  scald,  sometimes  called  "  rof 
The  loss  sometimes  reaches  as  high  as  65  per  cent.,  and  in  many  places 
it  has  rendered  the  growing  of  cranberries  a  profitless  industry. 

A  fungus  is  closely  associated  with  this  scald,  and  in  no  case  has  a 
soft  berry  been  examined  microscopically  without  the  same  fungus 
being  present.  The  leaves,  vines,  and  roots  also  of  the  plants  bearing 
scalded  berries,  abound  in  the  same  fungus.  In  general  structure,  hab- 
its, and  behavior,  the  fungus  of  the  cranberry  scald  is  closely  related 
to  the  one  causing  the  black-rot  of  the  grape.  As  yet  no  fungicides 
have  been  tested  upon  the  scald,  but  from  its  relationship  to  the  black- 
rot  of  the  grape  it  is  only  reasonable  to  infer  that  the  same  treatment 
might  be  efELcacious.  In  view  of  the  fact  that  the  cranberry  has  small 
smooth  thick  leaves  it  is  possible  that  the  mixtures  employed  for  the 
grape  could  be  used  with  greater  strength  upon  the  former.  However,  a 
beginning  can  be  made  with  the  ammoniacal  copper  carbonate  solution, 
directions  for  the  preparation  of  which  will  be  found  elsewhere  in  this 
JouBNAii.  The  amount  of  this  solution  to  be  applied  per  acre  can  not  be 
stated  because  it  will  vary  with  the  rankness  of  the  vines.  Apply  for 
the  first  time  as  soon  ub  the  spring  flooding  is  past,  and  again  just  before 
the  blossoms  unfold.  The  third  application  should  be  in  midsummer, 
followed  by  two  others  at  intervals  of  two  weeks.  This  makes  five  spray- 
ings in  all.  The  instruments  to  be  used  will  depend  much  upon  circum- 
stances. If  the  owner  applies  Paris  green  or  London  purple  for  the  in- 
sect enemies  of  the  cranberry,  namely,  the  tip  worm,  vine  worm,  etc., 
then  the  remedy  for  the  scald  can  be  applied  with  the  same  pump. 

There  is  much  to  be  done  in  improving  the  sanitary  conditions,  if 
that  term  may  be  used,  of  the  bogs.  It  is  important  to  have  perfect 
control  of  the  water  supply,  and  during  the  growing  season,  while  keep- 
ing the  bog  moist  enough  for  the  plants,  have  the  ditches  deep  and 
free-flowing  that  stagnant  water  can  be  kept  from  the  roots  of  the 
plants.  Doubtless  much  depends  upon  having  the  soil  of  the  bog  in 
the  best  condition  for  the  healthy  gp'owth  of  the  plants.  Where  the 
peat  is  sour  and  soaked  with  standing  water  the  best  conditions  obtain 
for  the  scald.     It  may  be  that  proper  drainage,  water  control,  and 
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sanding  will  bring  the  necessary  conditions  for  healthy  plants,  and  the 
old  plants  may  outgrow  the  trouble  with  the  aid,  in  the  meantime,  of 
the  remedy  proposed.  The  best  thing  to  do  will  be  to  try  and  see,  npon 
a  small  area,  provided  the  practical  pecuniary  test  of  possible  profit 
prompts  the  owner.  Some  bogs  are  so  poorly  adapted  for  this  peculiar 
industry  that  it  will  not  pay  to  spend  money  upon  them,  others,  never- 
theless, merit  much  more  attention  than  they  receive. 

THB  GALL-FUNGUS. 

This  appears  to  be  confined  to  a  single  bog  in  New  Jersey,  bnt  in  that 
one  it  is  disastrous.  Several  closely  related  shore  plants  as  azalea, 
sheep  laurel,  lambkill,  white  alder,  leather  leaf,  hackleberry,  and  tea 
berry  or  winter  green,  are  attacked  by  the  same  fnngns  {Synehytrium 
Vaccina,  Thomas).  The  disease  is  spread  by  the  water  in  the  spring 
floods  and  does  not  pass  readily  through  the  air.  There  is  some  danger, 
however,  of  the  pest  spreading  to  other  bogs  and  therefore  if  this  bog 
was  destroyed  by  fire,  together  with  the  infested  shore  plants  there  might 
be  hope  for  a  spHsedy  end  to  the  tronble.  The  matter  is  so  local  that  it 
does  not  merit  farther  treatment  here. 

The  two  diseases  of  the  cranberry  herein  briefly  treated  are  consid- 
ered at  length,  with  several  engravings,  in  Bulletin  64  of  the  New  Jersey 
Experiment  Station. 

Rutgers  Oollege,  New  Bbunswigk,  N.  J. 


treatment  op  apple  scab. 

By  E.  S.  Gofp. 

Becent  experiments  indicate  that  apple  scab  {Fusicladium  dendriticum, 
Fckl.)  may  be  almost  entirely  prevented  by  the  application  of  certain 
liquid  preparations,  in  the  form  of  a  spray,  that,  while  harmless  to  the 
foliage  and  frait  of  the  tree,  are  destructive  to  the  faiigus  which  canses 
Uie  disease.  Various  sabstances  have  been  fonnd  to  be  more  or  less 
beneficial,  bnt  at  the  present  state  of  onr  knowledge,  a  solution  of 
copper  carbonate  in  ammonia  largely  diluted  with  water  is  to  be  most 
strongly  recommended.  Experiments  conducted,  the  past  season,  in 
the  orchard  of  Mr.  A.  L.  Hatch,  of  Ithaca,  Wis.,  with  this  preparation 
proved  so  far  satisfactory  that  Mr.  Hatch  has  decided  to  apply  the 
treatment  to  his  entire  orchard  of  abont  25  acres  the  coming  season,  as 
a  means  of  increasing  the  income  from  his  apple  trees. 

BISECTIONS  POE  PBEPABmO  AND  APPLYING  THIS  PUNGICIDE. 

The  copper  carbonate  and  the  ammonia  may  be  procured  through 
almost  any  retail  druggist.  As  the  former  is  not  always  kept  in  stock 
it  wonld  be  well  to  order  it  some  days  before  it  is  desired  for  use.   The 
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copper  carbonate  ^lionld  be  of  the  ^^precipitated"  form,  and  is  worth 
at  retail  aboat  65  cents  per  ponnd.  The  ammonia  should  be  of  a 
strength  of  22<^  Baum^,  and  shoold  be  procured  in  a  glass  or  earthen 
vessel  and  kept  tightly  corked,  preferably  with  a  robber  cork. 

Fonr  ounces  of  the  copper  carbonate  and  1  gallon  of  ammonia  will 
be  sufficient  to  give  about  fifty  large  or  seventy-five  medium-sized  trees 
one  thorough  spraying.  As  four  or  five  treatments  will  be  needed  for 
a  thorough  application  of  the  remedy  the  amount  of  the  materials  re- 
quired for  any  given  orchard  may  be  readily  computed. 

The  best  formula  that  can  be  given  in  the  present  state  of  our  knowl- 
edge is  to  dissolve  one  ounce  of  the  copper  carbonate  in  one  quart  of 
ammonia,  and  dilute  this,  when  ready  to  commence  the  application,  with 
25  gallons  of  water. 

WHEN  TO   MAKE  THE  APPLICATIONS. 

In  the  experiments  made  the  past  season  in  Mr.  Hatch's  orchard  the 
first  application  was  made  after  the  petals  of  the  flowers  had  fallen, 
and  when  the  young  apples  were  slightly  larger  than  peas.  But  it  is 
the  opiniou  of  Mr.  Hatch  and  myself  that  one  spraying  before  the  flowers 
had  opened  would  have  proved  beneficial.  I  would  recommend,  there- 
fore, one  treatment  just  before  the  flowers  open,  a  second  after  the  petals 
have  entirely  fallen,  and  others  at  intervals  of  two  or  three  weeks  until 
midsummer,  or  after,  if  the  latter  part  of  summer  should  be  wet. 

APPARATUS  FOR  SPBAYINQ. 

For  applying  the  liquid  to  the  trees,  a  force-pump,  to  which  is  attached 
a  few  feet  of  hose,  fitted  at  the  end  with  a  spraying  nozzle,  will  be  needed. 
Excellent  pumps  are  now  made  by  the  larger  manufacturers  expressly 
for  spraying  purposes,  fitted  with  all  necessary  attachments,  and  cost- 
ing $10  and  upwards.  Smaller  pumps,  whiQh  would  answer  fairly  well 
for  a  few  trees,  may  be  had  at  from  $2  to  $10  each. 

The  same  pump  which  is  used  for  treating  the  trees  for  the  apple 
scab  may  of  course  be  used  for  applying  poisons  for  the  codling  moth 
and  other  insects.  Unfortunately  it  will  not  be  prudent  to  add  the 
copper  carbonate  solution  to  the  same  water  that  is  used  in  applying 
Paris  green  or  London  purple,  as  the  ammonia  renders  the  arsenic 
more  or  less  soluble  and  thus  the  latter  would  be  liable  to  injure  the 
foliage.  But  if  applied  a  few  hours  in  advance  of  the  water  containing 
the  arsenites,  no  harm  can  result  from  this  source. 

SUGGESTIONS  FOB  FUBTHEB  EXPEBIMENTS. 

The  time  at  which  the  applications  should  commence,  the  number 
that  should  be  made,  and  the  amount  of  copper  carbonate  to  be  used 
to  accomplish  the  greatest  benefit  at  the  least  cost,  remain  to  be 
settled  by  experiment. 


21 

The  most  practical  remedy  for  the  apple  scab  mast  be  one  that  may 
be  applied  in  the  same  water  with  Paris  green  or  London  purple  with- 
out thereby  endangering  the  foliage.  It  is  the  opinion  of  our  station 
chemist*  Dr.  Babcock,  that  not  only  the  ammoniacarcopper  carbonate, 
bot  the  sodiam  hyposulphite  and  the  sulphides  of  lime  and  potash, 
all  tend  to  render  the  arsenic  of  Paris  green  and  London  pnrple  soluble, 
and  hence  can  not  be  wisely  used  in  connection  with  these  poisons. 
The  copper  carbonate,  however,  which  in  the  ammoniacal  solution  is 
the  beneficial  a^r^nt  in  preventing  the  apple  scab,  does  not  have  this 
e£fect  when  nsed  without  the  ammonia.  The  question  therefore  arises, 
is  the  ammonia  solvent  necessary  f 

I  have  recently  made  some  tests  with  a  sample  of  commercial  precipi- 
tated copper  carbonate,  and  find  that  its  state  of  division  is  such 
that  it  remains  suspended  in  water  rather  better  than  Paris  green,  and 
60  may  be  applied  by  any  apparatus  that  successfully  distributes  the 
latter.  It  apparently  adheres  to  the  foliage  nearly  or  quite  as  well, 
when  applied  iu  simple  suspension,  as  in  the  diluted  ammoniacal  solu- 
tion. 

I  recommend,  therefore,  that  those  who  spray  their  apple  trees  for 
the  prevention  of  injury  from  the  codling  moth,  make  the  experiment 
in  a  portion  of  the  orchard  of  adding  the  precipitated  copper  carbon- 
ate to  the  water,  at  the  rate  of  an  ounce  to  twenty-five  gallons.  No 
harm  to  the  foliage  can  result  from  this  measure,  while  we  have  every 
reason  to  expect  that  much  benefit  will  accrue  in  the  prevention  of  the 
apple  scab. 

Univbrsity  op  Wisconsin,  Madison,  Wis. 


THE  COPPER  SALTS  AS  FUNGICIDES. 

By  p.  D.  Chester. 

In  order  to  make  an  intelligent  comparison  between  the  several  well 
known  fungicides  containing  copper,  it  is  important  to  understand 
what  salts  of  copper  occur  in  each  and  in  what  relative  proportions. 
This  in  tnrn  involves  some  inquiry  into  the  chemical  reactions  which 
take  place  in  their  preparation  and  during  their  stay  upon  the  vine. 

For  much  valuable  assistance  in  the  preparation  of  these  notes  I  am 
indebted  to  Prof.  0.  L.  Penny,  the  Chemist  of  this  Station. 

THE  BORDEAUX  MIXTURE. 

Formula. — Oopper  sulphate,  6  pounds ;  lime,  6  pounds ;  water,  22 
gallons.  In  the  addition  of  milk  of  lime  to  a  solution  of  copper  sul- 
phate, the  lime  in  solution  precipitates  the  copper  as  cupric  hydroxide, 
forming  at  the  same  time  a  slightly  soluuble  sulphate  of  lime.  These 
two  salts,  together  with  an  excess  of  lime,  remain  in  suspension  in  the 
Bordeaux  mixture. 
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The  leaction  is  simple: 

CnS04,  5HaO  +  CaO,H«0  =  Cu  (OH).  +  CaSO*  +  5H,0. 

From  this  formula  a  simple  calculation  shows  that  to  precipitate  the 
6  pounds  of  copper  sulphate,  there  would  be  required  1.34  pounds  of 
lime  (CaO),  which  would  in  turn  produce  2.34  pounds  of  cupric  hy- 
droxide. 

The  weight  of  lime  to  be  used  should  be  considerably  increased  above 
this  amount,  owing  to  its  impure  character  as  ordinarily  purchased, 
but  it  is  likely  that  3  or  4  pounds  of  commercial  lime  will  suffice  to 
satisfy  this  reaction. 

The  22  gallons  of  water  is  capable  of  dissolving  approximately  .235 
pounds  of  lime,  an  amount  sufficient  to  precipitate  practically  1  pound 
of  the  copper  sulphate.  But  since  this  quantity  of  lime  is  immediately 
thrown  down  as  a  nearly  insoluble  sulphate,  the  water  is  free  to  dis- 
solve another  portion  of  lime,  which  in  turn  precipitates  another  portiou 
of  the  copper,  until  all  of  the  copper  is  thrown  down.  It  is  found  that 
this  complete  precipitation  of  the  copper  takes  place  quickly,  or  by  the 
time  the  matter  in  suspension  has  fully  settled,  leaving  a  clear  super- 
natant liquid,  which  does  not  react  for  copper;  hence  a  long  standing 
of  the  Bordeaux  mixture  before  use  is  hardly  necessary. 

In  drying  upon  the  plant  the  cupric  hydroxide  in  the  Bordeaux  mix- 
ture undergoes  no  change,  hence  it  is  probably  this  salt  of  copper  which 
is  the  active  principle. 

EAXT  CELESTE. 


Formula. — Copper  sulphate,  1  pound;  strong  ammoniiv,  1^  pints; 
water,  22  gallons. 

In  the  addition  of  ammonia  water  to  a  solution  of  normal  copper  sul- 
phate, the  copper  is  precipitated  as  a  basic  sulphate,  forming  at  the 
same  time  ammonic  sulphate,  which  remains  in  solution.  With  an  ex- 
cess of  ammonia,  the  basic  copper  sulphate  dissolves  to  a  blue  fluid 
forming  the  ammonio-copper  sulphate  (GuSO^,  4NH3,  H^O). 

In  drying  upon  the  plant  the  ammonio-copper  sulphate  gradually 
loses  its  ammonia  and  is  reconverted  into  the  basic  copper  sulphate. 
The  following  are  the  probable  reactions : 

(1)  3CuSq4,  6HaO  +  4NH4HO  =  CaS04  2Ca(OH)9  -f  2{NH4)a  SO4  +  ISHjO 

Normlil  cop-  Basic  copper 

per  salphate  Bolphate. 

(2)  CUSO4,  2Cq(OH;2  -I-  2(NH4)j80»  -f  8NH4HO  =  3(Cq804,  4NH3,  H>0)  f 

In  excess.       Ammooium  copper 
9HsO  sulphate. 

(3)  In  drying  upon  the  vine. 

3(CnS04,  4NH3,  H,0)  -f  HiO  =  Ca804,  2Ca(0H)«  +  2(NH4)9S04  +  8NH, 

To  satisfy  the  reactions  (1)  and  (2),  the  one  pound  of  copper  sulphate 
would  require  .439  pounds  of  ammonia  gas  (NH3);  or  1.66  pints  of  the 
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stronger  water  of  ammonia  of  the  U.  S.  Pharmacopoeia  (sp.  gr.  0.900  at 
15^  C),  prodaciog  in  tarn  .47  pounds  of  the  basic  copper  salphate. 

HODIFIBD  £AU  CELESTE. 

Formula. — Salphate  of  copper,  2  poands;  carbonate  of  soda,  2^ 
pounds;  strong  ammonia,  1^  pints;  water,  22  gallons.  In  the  addition 
of  a  solution  of  sodic  carbonate  to  a  solntion  of  copper  carbonate  the 
copper  is  precipitated  as  a  basic  carbonate,  forming  at  the  same  time 
a  solable  salphate  of  soda. 

Upon  the  addition  of  ammonia  the  basic  carbonate  dissolves  to  a  blue 
fluid  forming  the  ammonio-copper  carbonate  (GaCOs,  2NH3),  and  the 
ammonio-capric  hydroxide.    (30u(OH)2,  4NH3,  SHjO.) 

In  drying  upon  the  plant  both  of  these  salts  gradually  lose  their 
ammonia,  and  are  converted  into  the  basic  carbonate  and  into  the  cnpric 
hydroxide. 

The  following  are  the  probable  reactions : 

(1)  12 (CQ8O4,  5H«0)  +  12  (NaaCOa,  IOH3O)  =  6  [CuCO^,  Cii(0H)2,  H«0]  + 

Basic  carbonate 
of  copper. 

12KfisS04+6C09+168H,0 

(2)  6[CuC03,  Cn^(0H)a]4-20NH4HO=6(CnCO3, 2NH8)+ 

To  dissolve.  Ammonio-copper 
carbonate. 

2[3Co(0H)ii,  4NH3,  3HaO]  +I4H2O. 
Amuionio-cupric  hy- 
droxide. 

(3)  In  drying  apon  the  plant. 

6(CaC03,  2Ng,)+6HaO=3[CQC03,  Cn(OH)0+3(NH4)jCO3+6NH3 
Basic  carbonate  of 
copper. 

2[3Cu(OH>i,  4NHj,  3HaO]=6Ca(OH)o+8NH3+6H30. 

From  the  above  formula  it  is  found  that  to  satisfy  the  reaction,  the 
two  pounds  of  copper  sulphate  will  require  2.3  pounds  of  crystallized 
carbonate  of  soda,  which  will  eventually  produce  .44  pounds  of  ba^ic 
carbonate  of  copper  and  .38  i)ounds  of  the  cupric  hydroxide,  or  a  total 
of  .82  pounds  of  the  mixed  salts. 

AMMONIACAL  COPPER  OABBONATE. 

Formula, — Copper  carbonate,  3  ounces;  strong  ammonia,  1  quart; 
water,  22  gallons. 

In  the  preparation  of  this  solution,  the  chemistry  is  the  same  as  that 
given  under  modified  eau  celeste  and  the  reactions  are  given  in  for- 
mulsB  (2)  and  (3). 
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Upon  the  same  basis  as  before,  3  oances  of  copper  carbonate  will  yield 
1.5  oances  of  basic  carbonate  and  1.32  oances  of  capric  hydroxide, 
or  a  total  of  2.82  oances.  Tbe  difference  between  the  modified  eaa 
celeste  and  tbe  animoniated  copper  carbonate  consists  in  the  presence 
of  sodiam  sulphate  in  the  former  material,  and  its  absence  in  the  latter. 
Whether  this  sodium  sulphate  will  be  at  all  harmfal  to  foliage  is  a  ques- 
tion to  bo  decided  by  experiment,  and  the  writer  would  advise  that  this 
question  be  tested.  Tbe  cost  of  the  copper  carbonate  in  the  modified 
eau  celeste  is  approximately  20  cents  per  pound,  while  the  cost  of  the 
commercial  carbonate,  is,  according  to  present  quotations,  65  cents  per 
pound.  Furthermore  it  is  seen  from  the  following  table  that  the  cost 
of  the  basic  salts  of  copper  deposited  upon  the  plant,  is,  in  the  modified 
eau  celeste,  29  cents  per  pound,  and  in  the  ammoniacal  copper  carbon- 
ate 94  cents  per  pound ;  a  difference  worthy  of  serious  consideration. 

In  the  use  of  both  the  moditied  eau  celeste  and  the  ammoniacal  cop- 
X>er  carbonate  there  is  not  produced  continually  a  basic  carbonate  of 
copper,  but  a  mixture  of  the  basic  carbonate,  and  the  hydroxide.  Woald 
it  not  therefore  be  well  to  try  the  pure  basic  carbonate  either  by  pre- 
cipitating the  copper  with  sodium  carbonate,  and  applying  it  in  suspen- 
sion as  the  hydroxide  is  applied  in  the  Bordeaux  mixture  or  by  dissolv- 
ing this  precipitate  in  ammonium  carbonate f  By  the  former  method, 
using  2  pounds  of  copper  sulphate,  and  2^  pounds  of  sodium  carbon- 
ate, we  would  have  an  extremely  cheap  and  perhaps  efiective  fungicide. 

The  following  table  has  been  constructed  that  the  facts  contained  in 
this  paper  might  be  presented  in  a  condensed  form. 

The  writer  in  conclusion  would  particularly  recommend  that  the  rela- 
tive value  of  the  hydroxide,  the  basic  sulphate,  and  the  basic  carbonate 
be  tested  by  the  application  of  materials  containing  equal  weights  of 
the.se  salts  per  unit  of  water. 


Name  of  fangicidc. 


Bordeaux  mixture  . 
Eaacolesto 


Mo<Ufled  eau  celeste 


Aintuonincal  copper  car- 
lN>natc. 


Form  of  aalts  when  dry  npon 
tbe  plant. 


Cupric  hydroxide,  Ca(OH)«  — 

Baaic  copper  sulphate,  Cu  SO4, 
2Cu(0H)s. 

Bsiaic  copper  carbonate,  Cu  COs, 
Cn(OII)s,  and  Cnprlo  hydrox- 
ide, Cu(0H)2. 

Basic  copper  carbonate, CnCOi, 
Cu(On)»,  and  Cupric  hydrox- 
ide Cu(0H)2. 


Weight 
of  fore- 
going 
Halta  per 

22 
gallons. 


P<mnd». 
2.34 


Ouneet. 
2.82 


Weight  of 
original 

copper  salt 

to  make  1 
pound  of 

salt  when 
dry 

on  plant. 


Poun4». 
2.5 

2.13 


2.44 


i.oe 


♦Cost  of 
fungi- 
cides per 

22 
gallons. 


Cost  of 

Iponnd 

of  copper 

salt  when 

dry 
on  plant 


CenU. 
34.25 

21.25 


S4.37 


10.6 


fO.146 
.452 


.297 


.M3 


*  Wholesale  cost  of  matcriald  fk'oro  which  oalcalations  in  the  last  two  columns  of  the  above  table  were 
made :  Copper  fiulphate,  5g  cents  per  pound ;  sal  soda,  li  cent«  per  poond ;  strung  ammonia  (26°),  7  cents 
per  pound ;  copper  carbonate  pn'cipitated  from  copper  sulphate  by  bal  soda,  13.87  cents  per  1 

Delaware  College,  Newark,  Del. 
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notbs  on  punaicides  and  a  new  spraying  pump. 
By  B.  T.  Galloway. 

In  oonnectioD  with  the  papers  found  elsewhere  in  the  Journal,  it 
would  seem  proper  to  say  something  in  regard  to  the  preparation  of 
fangiddes,  particularly  those  recommended  for  use.  The  manner  of 
preparing  most  of  these,  however,  has  been  so  fully  described  in  former 
publications  that  we  deem  it  unnecessary  to  repeat  the  descriptions 
here.  We  will  say,  in  passing,  that  the  circulars — ^Nos.  5  and  6  of  the 
Section  of  Vegetable  Pathology — containing  this  information  will  be 
forwarded  to  all  those  desiring  to  consult  them. 

Aside  from  the  old  and  well  established  preventives  and  remedies, 
there  are  several  new  ones  which  we  think  it  would  be  well  to  call  at- 
tention to  in  order  that  they  may  be  more  fully  tested.  The  first  of 
these  is  a  solution  of  copper  acetate  or  verdigris,  which  was  mentioned 
iu  Volume  5,  Number  IV,  of  the  Joubnal.    It  is  prepared  as  follows : 

Dissolve  3  pounds  of  powdered  verdigris  in  C  to  8  gallons  of  water 
and  after  standing  for  twenty-four  hours  dilute  to  22  gallons.  If  de- 
sired the  amount  of  verdigris  may  be  increased  to  4  pounds  without  in- 
jary  to  the  plants. 

This  preparation  being  comparatively  cheap  and  easily  prepared,  it 
would  be  well  to  test  it  for  downy  mildew  and  black-rot  of  the  grape, 
making  the  applications  as  described  for  Bordeaux  mixture  and  the 
other  well-known  preparations. 

Another  preparation  which  might  be  tried  for  downy  mildew  is  made 
as  follows : 

Dissolve  5  pounds  of  aluih  in  3  or  4  gallons  of  boiling  water,  and 
then  xK)ur  this  solution  into  a  half  barrel  or  tub  containing  sufBcient 
cold  water  to  make  15  gallons.  In  another  vessel  dissolve  42  pounds 
of  calcium  chloride  in  3  gallons  of  cold  water.  Finally,  pour  the  cal- 
cium chloride  solution  slowly  into  the  alum  preparation,  stirring  con- 
stantly to  efifect  a  thorough  mixing. 

When  the  two  solutions  are  mixed  there  is  formed  aluminium  chloride, 
potAssium  sulphate,  and  calcium  sulphate.  It  is  claimed  that  the  fun- 
gicidal property  lies  in  the  first,  while  the  calcium  sulphate  facilitates 
its  adhesiveness.  The  potassium  sulphate  is,  as  every  one  knows,  a 
fertilizer  and  as  it  is  washed  from  the  leaves  it  enriches  the  soil. 

In  addition  to  what  is  said  here  the  papers  of  Professor  Goff  and 
Professor  Chester  should  be  carefully  consulted,  as  they  contain  several 
new  and  important  suggestions  in  regard  to  the  preparation  and  ap- 
plication of  fungicides.  For  the  benefit  of  those  having  in  mind  the 
treatment  of  plant  diseases  the  coming  season,  we  quote  below  the  usual 
prices  of  the  various  chemicals  used  in  the  preparation  of  fungicides. 
The  quotations  are  for  100-pound  lots.  In  smaller  quantities  the  prices 
will  range  from  one-fifth  to  one*  third  higher,  so  that  money  will  be  saved 


26 


if  farmers  and  fruit-growers  will  club  together  in  making  their  par- 
chases.  Such  an  arrangement  will  also  save  considerable  in  the  way 
of  transportation  expenses. 


Per 
pound. 


Per 
pound. 


Copper  carbonato 

Copper  salphate 

Potaaaiam  salphide 

Aqoa  ammonia  (22  Beaam6) 

Sodium  hyposulphite 

Copper  acetate 


fO.OO 
.08 
.25 
.08 
.03 
.30 


Iron  sulphate 

Flowers  of  sulphur  . . 

Alum , 

Calcium  chloride 

Aluminium  sulphate 
Lime  i>er  barrel 


$0.03 
.04 

.03i 

.06 

.05 

2.00 


NEW  SPRAYING  PUMP. 

Ever  since  the  work  of  the  Section  was  inaugurated  there  has  been 
felt  the  need  of  a  cheap,  serviceable,  and  effective  apparatus  for  spray- 
ing grapes  and  all  the  low-growing  crops.  Heretofore  we  have  had  to 
rely  mainly  upon  machines  imported  from  France;  in  fact,  with  but  one 
exception,  the  only  pumps  that  have  given  satisfaction  in  our  vineyard 
work  have  been  purchased  abroad.  The  average  fruit-grower  can  not 
afford  to  send  to  France  for  a  machine  that  will  cost  him,  laid  down  in 
this  country,  all  the  way  from  $18  to  $25,  nor  can  he  pay  $21  for  a  pump 
made  here,  notwithstanding  the  fact  that  it  is  a  most  excellent  machine 
and  costs  almost  the  selling  price  to  manufacture  it.  In  short,  a  knap- 
sack pump,  be  it  ever  so  serviceable,  at  $21  or  even  $18,  is  entirely  be- 
yond the  reach  of  the  average  farmer,  gardener,  and  fruit-grower.  Con- 
sequently he  has  to  rely  upon  inferior  machines,  and,  as  a  result,  his 
treatments  are  frequently  unsuccessful  for  the  simple  reason  that  tbe 
remedies  are  not  properly  applied. 

We  have  had  the  matter  of  providing  a  cheap  and  serviceable  knap- 
sack pump  under  consideration  for  some  time,  and  can  now  positively 
announce  that  the  machine  will  be  on  the  market  in  a  few  weeks.  The 
pumps  will  be  made  in  two  or  three  styles,  and  as  there  will  be  no  pat- 
ent on  them  we  hope  manufacturers  throughout  the  country  will  be  able 
to  offer  them  at  about  $12,  thus  placing  them  within  the  reach  of  all. 


prevention  op  smut  in  oats  and  other  cereals. 

By  W.  a.  Kellebman  and  W.  T.  Swingle. 

The  smuts  of  oats  and  other  plants  are  minute  vegetable  parasites. 
They  appropriate  for  their  use  the  nourishment  which  the  infected 
plant  prepared  for  its  own  development,  and  in  this  way  reduce  its 
vitality  or  completely  destroy  the  part  attacked.  The  dark-colored 
powdery  mass  popularly  called  the  smut  is  merely  the  mature  fruit  of 
the  parasite,  and  consists  of  exceedingly  minute  reproductive  bodies 
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called  spores.  ,  These,  when  subjected  to  proper  conditions,  germinate 
by  sending  oat  a  slender  tube  upon  which  small  sporidia  appear. 

The  smut  arrives  at  maturity  in  case  of  oats  when  the  latter  are  in 
bloom,  and  the  spores,  blown  hither  and  thither,  find  their  way  into  the 
flowers.  The  husks  soon  close  over  the  young  grain,  and  the  spores 
which  may  have  been  thereby  imprisoned  remain  dormant  until  the 
seed  is  planted  in  spring.  The  warmth  and  moisture  cause  the  spores 
aad  the  oats  to  germinate  simultaneously.  The  slender  tubes  emitted 
by  the  spores  now  penetrate  the  delicate  oat  plants.  Thereafter  the 
smut  plant  grows  concealed  within  its  host  until  they  both  approach 
maturity.  At  this  time  the  smut  spores  rapidly  develop  in  the  abor- 
tive head  of  oats  and  the  black  mass  of  smut  becomes  conspicuous. 

It  is  sometimes  claimed  that  smut  in  the  soil,  or  in  manure  applied 
to  the  soil,  will  infect  the  young  oat  plants.  This  is  certainly  not  the 
usual  mode  of  infection  and  it  may  be  doubted  whether  it  ever  occurs. 
If  the  spores  inclosed  in  the  husks  of  the  grain  can  be  killed  without 
injuring  the  seed,  the  smut  can  be  perfectly  prevented  in  the  erop. 
This  has  usually  been  accomplished  by  soaking  the  seed  in  a  solution 
of  blue  vitriol  (copper  sulphate).  This  process  though  destroying  all 
or  nearly  all  the  smut,  also  injures  the  seed  more  or  less.  The  hot- 
water  method  of  Professor  Jensen  has  proven  thoroughly  effectual  in 
preventing  smut  and,  besides,  is  not  in  the  least  injurious  to  the  seed. 
In  fact,  both  our  own  and  Jensen's  experiments  show  yields  greater 
than  would  be  expected  from  the  mere  prevention  of  the  smut.  We 
therefore  recommend  this  treatment,  which  consists  simply  in  immers- 
ing the  infected  seed  in  scalding  water  (132<^  Fahr.)  for  not  less  than 
five  nor  more  than  fifteen  minutes,  and  immediately  thereafter  cooling 
it  quickly  by  immersing  in  cold  water. 

In  order  to  carry  out  this  process  satisfactorily  when  a  large  amount 
of  seed  is  to  be  treated,  two  large  vessels  must  be  provided.  These 
can  be  large  kettles  huug  over  a  fire,  or  large  boilers  on  a  cook-stove. 
One  vessel  is  to  contain  heated  water  (about  llO^  to  120^  Fahr.)  for  the 
purpose  of  warming  the  seed  preparatory  to  dipping  into  the  second 
vessel.  This  second  vessel  is  to  contain  water  at  a  temperature  of  132^ 
to  1350  F.  Were  not  the  seed  warmed  before  dipping  into  the  vessel 
of  scalding  water  the  temperature  of  the  latter  would  be  very  much  re- 
daced,  perhaps  below  130^,  and  then  the  treatment  would  not  be 
effectual.  The  seed,  a  half  a  bushel  or  more  at  a  time,  is  to  be  placed 
in  a  coarsely-woven  basket  having  a  lining  of  wire  netting  with  meshes 
fine  enough  to  prevent  the  egress  of  the  grains,  say,  twelve  to  the  inch. 
A  heavy  wire  bushel-basket  may  be  used,  or  a  light  iron  frame  made 
over  which  the  wire  netting  may  be  stretched.  A  lid  or  cover  must  be 
provided  for,  otherwise  a  portion  of  the  seed  will  escape  upon  immer- 
sion. A  sack  made  of  coarsely  woven  cloth  might  be  used  instead  of 
the  basket,  but  it  is  much  less  convenient.  It  is  necessary  that  the 
basket  admit  the  water  freely  and  immediately  upon  its  immersion, 
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otiierwise  the  treatment  can  not  be  expected  to  be  effectaal.  An  immer- 
sion of  a  few  moments  (less  than  a  minate)  will  safficiently  warm  the 
basket  of  seed,  provided  that  it  be  lifted  oat  then  plunged  in  a  time  or 
two  and  shaken  or  revolved  so  that  the  water  may  come  in  contact  with 
the  grains^  Then  plange  it  immediately  into  the  second  vessel,  and 
with  similar  motion  bring  every  grain  into  immediate  contact  with  the 
scalding  water.  The  lifting  and  plunging  shoald  be  continued  at  short 
intervals  until  the  seed  is  removed.  In  this  way  every  portion  of  the 
seed  will  be  subjected  to  the  action  of  the  scalding  water.  Immediately 
after  its  removal  dash  cold  water  over  it  or  plunge  it  into  a  vessel  of 
cold  water  and  then  spread  out  to  dry.  Another  portion  can  be 
treated  similarly,  and  so  on  till  all  of  the  seed  has  been  disinfected. 

The  important  precaution  to  be  taken  is  as  follows :  Maintain  the 
proper  temperature  of  the  water  (132^  Fahr.),  in  no  case  allowing  it  to 
rise  higher  than  135^  or  to  fall  below  130o.  This  will  not  be  difficult  to 
do  if  a  reliable  thermometer  is  used  and  hot  or  cold  water  be  dipped 
into  the  vessel  as  the  falling  or  rising  temperature  demands.  Immer- 
sion fifteen  minutes  will  not  then  injure  the  seed,  though  no  doubt  in  a 
less  time  it  will  be  thoroughly  disinfected. 

The  seed  can  be  treated  any  length  of  time  before  sowing.  If  it  is 
to  be  stored  it  would  be  necessary  to  have  it  first  thoroughly  dried. 
If  treated  immediately  before  using  it  can  be  sowed  broadcast  when 
dried  sufficiently  to  prevent  adhesion  of  the  grains,  but  for  planting 
with  the  drill  it  would  need  perhaps  to  be  more  nearly  dry. 

The  above  outline  of  treatment  is  for  oats,  wheat,  and  rye.  Professor 
Jensen  has  determined  that  barley  must  be  previously  soaked  in  cold 
water  eight  hours,  otherwise  the  smut  is  not  prevented. 

It  is  to  be  remembered  that  this  treatment  if  universal  in  any  section 
of  country  will,  besides  preventing  smut  in  the  crop  of  the  season,  also 
insure  clean  seed  for  use  the  following  year.  It  has  been  established 
by  actual  count  that  the  smut  often  destroys  a  very  large  percentage 
of  the  crop.  When  the  smut  was  reported  to  be  inconsiderable  or  even 
absent,  we  have  determined  that  there  may  be  5  to  16  per  cent,  of  the 
heads  smutted.  These  are  at  harvest  time  usually  overlooked  because 
the  smut  has  been  blown  away  and  the  inconspicuous  naked  and  clean 
stalk  only  remains.  It  might  be  added  in  this  connection  that  it  has 
been  established  recently  that  the  smuts  of  barley  and  wheat,  thoagli 
much  resembling  that  of  oats,  are  really  different  species. 

Finally  we  may  mention  by  way  of  suggestion  for  the  benefit  of  others 
that  farther  experimentation  is  now  being  prosecuted,  or  about  to  be 
undertaken,  having  in  view  the  determination  of  numerous  points  in 
connection  with  the  application  of  fungicides  for  the  prevention  of  smut 
Among  these  are  the  following :  A  comparison  of  the  efficacy  under 
varying  conditions  of  the  hot- water  treatment  with  other  fungicides ; 
comparison  as  to  increase  of  yield  when  this  or  any  other  fungicides  are 
used;  trial  of  the  Jensen  method  with  other  plants  besides  oats  and 
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vbeat,  as  barley,  ryo,  grasses,  millet,  and  maize;  and  the  determination 
of  the  most  favorable  form  of  treatment,  particularly  with  reference 
to  the  degree  of  temperature  required,  the  duration  of  the  immersion 
in  hot  water,  and  the  mode  of  cooling. 
Kansas  State  Aobioultubal  Oollboe, 

Manhattan,  Kansas. 


OBSERVATIONS  ON  THE  DEVELOPMENT  OF  SOME   FENESTRATE 

SPORIDIA. 

(Plates  I  ^klL) 

By  Ohables  E.  Faibman. 

The  following  notes  have  been  made  on  the  development  of  the  spo- 
ridia  in  Fenestelln  amarpka,  B.  &  E.,*  and  in  Patellaria  fenestrata^  0.  & 
P.,t  A  few  comparisons  have  been  made  with  the  spore  development 
of  Camarosporinm  suhfenestratum^  B.  &  C. 

lu  Fenefftella  amarpha  we  find  the  first  stajce  of  sporidial  develop- 
ment to  be  represented  by  the  formation  of  a  finely  granular  proto- 
plasmic layer,  in  the  interior  of  the  ascus.  Numerous  spherical  drops 
may  also  be  seen  a  little  later  in  this  condensed  protoplasmic  layer. 
This  layer  was  not  seen  to  impinge  upon  the  walls  of  the  ascus  at  any 
point. 

A  light-colored  homogeneous  fluid  occupied  the  space  between  this 
layer  and  the  walls  of  the  ascus.  Also  it  was  noted  that  the  granular 
layer  did  not  touch  the  walls  of  the  ascus  at  the  top  or  apex.  At  first 
tbis  layer  appears  quite  homogeneous.  We  have  designated  it  the  /Spo- 
ridiogenic  layer  (Fig.  1,  plate  I). 

The  sporidiogenic  layer  is  generally  broader  at  the  apex  of  the  ascus 
and  narrows  somewhat  towards  the  base.  In  Patellaria  fenestrata  the 
same  general  characteristics  of  this  layer  will  be  found  to  exist.  In 
this  species  the  sporidiogenic  layer  is  at  times  continuous  with  the  base 
of  the  ascus,  a  condition  of  affairs  which  was  not  made  out  in  the  case 
ofFenestella  (Fig.  14,  plate  II). 

The  next  feature  observed  in  the  development  was  the  formation  of 
larger  spherical  bodies  in  the  interior  of  the  sporidiogenic  layer.  These 
spherical  bodies  are  the  first  indications  of  the  forming  siK)ridia  (Figs. 
2,  3,  and  4,  Plate  I,  aud  Figs.  15  and  16,  Plate  II).  In  Fenestella 
amorpha  the  number  generally  found  was  8,  and  in  Patellaria  fenestrata 
4  (although  more  may  be  occasionally  seen  in  the  latter).  As  men- 
tioned above,  the  general  outline  is  spherical,  and  they  seem  to  be 
placed  at  nearly  equal  distances  apart,  in  number  corresponding  to  the 
sporidia  commonly  found  in  the  ascus  of  the  species  under  consider- 
ation.   They  are  the  forming  or  immature  sporidia.    Nuclei  next  make 

*Joani.  Mycol.,  Vol.  IV,  p.  58.  t28th  Report  N.  Y.  State  Mus.,  p.  68. 
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their  appearance  in  the  primitive  sporidia  (Fig.  2,  Plate  I,  and  Fig. 
16,  Plate  II). 

In  Fenestella  amorpha^  with  the  appearance  of  the  nnclel  in  the  imma- 
ture sporidia,  the  sporidiogenic  layer  begins  to  lose  its  distinctness  of 
outline  and  to  be  either  absorbed  or  resolved. 

In  Patellaria  fenestrata  the  sporidiogenic  layer  persists  longer.  (See 
Fig.  16,  Plate  II.)  Our  observations  will  not  warrant  a  definite  answer 
to  the  question  how  long  it  does  remain.  It  has  been  suggested  that 
it  persists  to  the  full  development  of  the  sporidia  and  forms  a  mucoas 
coating  to  the  sporidia  (of  Patellaria).  Peck,  in  28th  Bep.  N.  Y.  State 
Museum,  page  68,  says  of  this  species:  ^'Asci  subdavate,  spores  foar  to 
eight  involved  in  mucus^  large  pyriform,"  and  gives  later  as  one  of  the 
points  of  distinction  between  this  species  and  PateUaria  dispersa^  Grer., 
that  ^<  the  spores  are  longer  in  proportion  to  their  breadth  and  involved 
in  mucus."  The  nuclei  increase  in  number,  but  this  increase  is  variable 
in  different  species  and  probably  in  the  same  species.  The  number  of 
separate  divisions  in  the  matured  sporidia  corresponds  closely  with  the 
number  of  nuclei  formed  during  the  process  of  segmentation  of  the 
sporidia. 

In  Fenestella  amorpha  from  5  to  7  nuclei  form  inside  the  sporidia,  in 
Patellaria  fenestrata  7  or  more,  in  Camarosporium  subfenestratum  spores 
from  4  to  7.    (Fig.  19,  Plate  II.) 

The  nuclei  now  enlarge  and  All  up  the  sporidia.  Some  of  them  sab- 
divide  into  two  or  more.  In  Fenestella  amorpha  the  minority  subdivide. 
In  Camarosporium  svbfenestratum^  as  far  as  observed,  the  nuclei  do  not 
all  subdivide.    Generally  a  few  near  the  middle  of  the  spore  subdivide. 

Up  to  the  commencement  of  this  stage  the  sporidia  of  FenesteUa  amor- 
pha are  hyaline  or  subhyaline ;  but  with  the  subdivision  of  the  con- 
tents of  the  sporidia  we  find  a  decided  darkening  in  color.  In  PateUa- 
ria fenestrata,  and  in  Camarosporium  subfenestratum  also,  the  same 
change  of  color  becomes  noticeable.  As  the  development  of  the  sporidia 
progresses  the  color  gradually  darkens. 

With  the  increase  in  size  of  the  divisions  of  the  sporidia  and  the 
changes  in  the  secreted  cell  walls  we  now  have  in  Fenestella  amorpha 
very  dark-colored  sporidia,  whose  transverse  septa  correspond  to  the 
limits  of  the  first  formed  nuclei,  and  the  loi%gitudinal  septa  to  one  or 
more  of  the  subdivisions  of  the  same. 

In  Fenestella  amorpha  the  longitudinal  septum  is  irregular ;  where  the 
subdivisions  number  three  the  longitudinal  septum  runs  between  them, 
so  that  we  have  one  on  one  side  and  two  on  the  other,  and  where  the 
subdivisions  are  four,  two  will  be  found  on  each  side  of  the  septum. 

To  recapitulate. 

The  development  of  fenestrate  sporidia  may  be  divided  into  three 
stages,  viz: 

First.  The  formation  of  the  sporidiogenic  layer. 

Second.  The  segmentation  Qf  the  immature  sporidium. 

Third.  The  maturation. 
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XXPLANATION  OF  PLATK8. 

Plate  I. 

Figs.  1  to  13.  Development  of  tporidia  ofFene9teUa  amorpka, 
1.  Formation  of  Bporidiogenic  layer. 
2, 3y  and  4.  Primitive  sporidia. 
5-12.  Stages  in  eportdial  development. 

13.  Mature  asons  and  sporidia. 

Plate  II. 

Figs.  14-17.  Sporidial  development  of  Patellaria  fenniraia^ 

14.  Formation  of  sporidiogenio  layer. 
15-16.  Formation  of  primitive  sporidia. 
17.  A  nearly  developed  sporidiom. 

18-26  represent  stages  in  development  of  spores  of  Camarotporium  Buhfenm* 
tratum. 
The  scale  applies  to  both  plates. 


NEW  SPECIES  OF  FUNGI. 

By  J.  B.  Ellis  and  B.  T.  Galloway. 

iBcmiUM  CBEPiDidoLUM,  n.  8.  On  leaves  of  Crepis  acuminata^ 
Helena,  Mont.,  Jane,  1889.  Bev.  F.  D.  Kelsey,  No.  98.  Amphigen- 
oas,  small,  clnstered  bat  not  crowded,  often  sabcircinate  aroand  a  va- 
cant  space  in  the  center,  hemispheric  and  closed  at  first,  soon  open,  peri- 
diam  thin,  white,  margin  narrowly  reflexed,  at  length  lacerate  cleft 
nearly  or  qaite  to  the  base.  Spores  sabglobose,  20-24//,  varying  to  ovate 
and  elliptical,  20-30  by  15-20/i  (smooth  t)  with  a  rather  thick  epispore. 
The  leaf  is  slightly  thickened  in  the  affected  spots.  Olasters  2-3  mili- 
nieters  in  diameter,  few  on  a  leaf,  or  smaller  (3-6  sBcidia  together)  and 
then  more  nameroas.  Differs  from  Mddium  crepidisj  Thiim.  in  having 
the  secidia  mass  deeply  baried  in  the  leaf.  JEcidium  Rostruppiij  Thiim. 
has  the  aecidia  larger,  bat  possibly  oar  plant  may  not  be  d^istinct  from 
JEcidium  BarkhaimWj  Roam. 

UsTiLAGO  (soBOSPORiTJMt)  BETJNin,  n.  8.  In  sheaths  of  Andrapo- 
gan  argenteu8y  destroying  the  inflorescence.  Oollego  Station,  Brazos 
Coanty,  Tex.  H.  S.  Jennings.  Inclosed  in  the  sheaths  withont  any 
distinct  membranaceoas  covering.  Spoi*es  globose  or  ovate,  10-18//,  in 
diameter,  often  apicalate,  ollvaceoas  brown  under  the  microscope,  finally 
sabopaqne.  Epispore  smooth,  thick  (3-4 /i).  The  spores  are  partially 
agglatinated  and  hence  are  not  as  loosely  pnlveralent  or  dusty  as  in 
most  species. 

SoBOSPOBiUM  Ellisii,  Winter,  var.  peovinoialis,  n.  var.  In  inflo- 
rescence of  Andropogon  provinciali8.  Saline  Coanty,  Mo.  (Demetrio), 
and  Custer  Coanty,  Nebr.  (Webber).    Differs  from  the  original  speci- 
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mens  on  ATidropogon  Virfjinicu8j  described  by  Dr.  Winter  in  Bull.  Torr. 
Glab,  X  p.  7,  and  distributed  in  K.  A.  F.,  1099,  in  its  more  regular- 
shaped  spores,  with  a  thicker  epispore  and  its  larger  spore  glomernles 
subglobose,  35-150 /i,  or  oblong,  100^200  by  75-80 /^,  The  cylindrical 
mass  of  spores,  also  with  an  elongated  bundle  of  fibers  (the  remains  of 
the  enveloping  sheath)?,  is  inclosed  in  a  light-colored  membranaceous 
sack,  which  protrudes  above,  while  in  the  typical  form  this  sack  is  less 
distinct  and  is  entirely  concealed. 

SOBOSPOBIIJM  EvEBHABTii,  n.  8,  In  florcts  of  AMropoffon  Vir- 
ginictts.  Newfield,  N.  J.,  October  (N.  A.  F.,  2265  b.).  Olomerules  com- 
pact, opaque,  50-120//,  in  diameter,  globose  or  oblong,  coiniK)sed  of  100- 
300,  or  more  closely-compacted  spores,  which  do  not  easily  separate 
and  vary  from  subhyaline  to  brown  and  from  subglobose  8-10;/  in 
diameter  to  oblong,  10-12  by  8-10//,  with  a  nearly  smooth  epispore  of 
medium  thickness.  The  tips  of  the  glumes  in  the  affected  florets  be. 
come  bleached,  and  open  in  a  bifid  manner,  the  lobes  more  or  less 
reflexed,  allowing  the  subcylindrical  mass  of  spores  to  protrude.  This 
differs  from  S,  Ellisii^  Winter  in  its  smaller  spores,  more  compact  glom- 
erules,  and  in  attacking  single  florets  instead  of  involving  the  entire 
inflorescence. 

DiDYMOSPH^BiA  DENUDATA,  n.  8.  On  bark  of  dry  dead  oak  limbs 
from  which  the  epidermis  had  fallen  off.  Newfield,  N.  J.,  March,  1889. 
Perithecia  scattered,  ovate,  suberumpent,  minute  (one-quarter  milli- 
meter), with  comparatively  thick  membranaceous  walls,  the  emmpent 
apex  (about  one-third  part)  roughish,  black,  with  a  papilliform  ostio- 
lum.  Asci  cylindrical,  about  50  by  7//,  abruptly  contracted  below  into 
a  short  stipe-like  base.  Sporidia  Iseriate,  elliptical,  1-septate,  brown, 
6-7  by  4//.  This  differs  from  D.  cupula^  E.  &  E.,  in  its  perithecia  not 
collapsing  and  smaller,  and  in  its  smaller  sporidia  and  shorter  asci.  It 
is  found  on  the  upper  exposed  side  of  the  limb  which  is  usually  more 
or  less  bleached. 

Ophionbctria  Everhartii,  n.  8.  On  old  Diatrype  8Ugma  and  on 
the  decaying  bark  of  oak  limbs.  Newfield,  N.  J.,  January,  1889.  Gre- 
garious, Perithecia  ovate-globose,  about  one-sixth  millimeter  in  diame. 
ter;  granular-pruinose,  except  the  rather  acutely  papilliform  ostiolum 
dull  dirty-yellow.  Asci  oblong-cylindrical,  75-80  by  12-14/1,  with 
rather  indistinct  paraphyses.  Sporidia  crowded-biseriate,  fusoid,  yel- 
lowish-hyaliDC,  nucleate  becoming  faintly  multiseptate,  straight  while 
lying  in  the  asci,  curved  when  free,  35-50/4  long  and  3-3J/<  thick  in 
the  middle,  gradually  tapering  towards  each  end. 

Globosporium:  paludosum,  n. «.  On  leaves  of  Peltandra  Virginica. 
Virginia,  August,  1889.  D.  G.  Fairchild;  Wilmington,  Del.,  October, 
1889.  A.  Commons,  No.  977.  Spots  amphigenous,  orbicular,  or  ellip- 
tical, J-1  centimeter  in  diameter  or  by  confluence  larger,  dirty  brown, 
subzonate ;  margin  darker  and  subindefinite.  Acervuli  minute  (65-76/i), 
mostly  erumpent  above.    Spores  oblong,  granular,  18-22  by  6-7/4. 


33 

Ceboospob^  Brttnkh,  n.  «.  On  leaves  of  geraniam  (cult.)*  Brazos 
Goanty,  Tex.,  November,  1889.  Prof.  T.  L.  Brank.  Spots  amphigenoas, 
light-brownish  or  pale  brick  color,  orbicalar  or  oval,  1-2^  millimeters 
in  diameter,  with  a  narrow,  slightly  raised,  and  rather  darker  border, 
which  is  more  prominent  on  the  lower  side  of  the  leaf.  Hyphae  am- 
phigenons,  bat  more  abundant  below;  pale  brown,  90-200  by  3-^Mj  s^^' 
geuicalate,  2-5  septate,  forming  loose  spreading  tofts  of  &-6  (rarely 
more).  Gonidia  clavate-cylindrical,  hyaline,  mnltiseptate  (5-20).  5(^ 
125;/.  long,  3-4/1.  thick  (at  the  lower  end).  Differs  from  C.  geranii  in 
its  darker  hyphaB  with  more  nnmerons  septa,  its  larger  mnltiseptate 
coDidia  and  the  raised  border  of  the  spots. 

Dendbodoohium  sxtbeffusum,  n.  s.  N.  A.  F.  394.  On  thallns  of 
some  foliaceous  lichen  on  trunk  of  a  pear  tree.  Farmington,  N.  T.,  Au- 
gust, 1889.  E.  Brown,  134.  Sporodochia  snbeffnsed,  spreading  over 
parts  of  thallos  and  apothecia,  collected  and  condensed  here  and  there 
into  compact  orange-red  subapplanate  masses  about  1  millimeter  in 
diameter.  Basidia  subulate,  25-35  by  2-^//,  sparingly  branched.  Gon- 
idia terminal,  solitary,  subglobose  to  ovate  and  elliptical  hyaline  1-2 
nucleate,  5-8  by  4J-6/4. 

Sgobiomtces  Anbebsoni.  n.  «.  Under  a  decaying  log  of  Pinuspon- 
Serosa.  Belt  Mountains,  Montana.  Altitude  6,500  feet  September, 
1SS9.  F.  W.  Anderson.  Forms  a  waxy-yellow  porous  mass,  4-12  cen- 
timeters long,  2-4  centimeters  thick  and  2-4  centimeters  wide,  with  an 
irregularly  lobed  outline  and  uneven,  coUiculose  surface ;  lying  among 
the  decaying  wood  and  humus  and  resembling  somewhat  a  mass  of  col- 
lapsed honeycomb.  It  is  made  up  principally  of  loosely  compacted  glo- 
bose spores,  35-55//  in  diameter  and  filled  with  coarse  granular  mat- 
ter. Differs  from  8.  Craginiy  S.  &  E.,  in  its  more  compact  growth  and 
larger  spores.    In  8.  Cragini  they  are  only  18-20/4  in  diameter. 


NEW  FUNGI. 

By  J.  B.  Ellis  and  B.  D.  Halsted. 

Phyllosticta  MOLLuaiNis,  n.  8.  On  Mollugo  verticillata,  Ifew 
BruDswick,  N.  J.,  October,  1889.  Perithecia  amphigenous,  scattered, 
black,  prominent,  80-100/i  in  diameter.  Sporules  oblong  or  elliptical- 
oblong,  hyaline,  8-10  by  3-4/*. 

Septobia  BUDBEGKLfi,  II.  8.  On  Icavcs  of  Budbeekia  laciniataj  north- 
em  New  Jersey,  September,  1889.  Halsted.  On  R.  hirta^  Wilmington, 
Bel.,  October,  1889.  Commons,  1033.  Spots  conspicuous,  of  a  weather- 
beaten  or  wood-colored  brown,  2-4  millimeters  in  diameter,  irregu- 
lar, subangular  in  outline,  with  a  definite  darker  border  surrounded  by 
a  purplish  stain.  On  R.  laoiniataj  often  one  or  two  smaller  white  spots 
are  included  in  the  larger  brown  spots.  On  both  hosts  the  spots  are 
paler  below.  Perithecia  epiphyllous,  prominent^  subacute^  blacky  scat- 
2216X— No.  1 3 
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tered.  Sporales  filiform  nearly  straight,  maltinacleate,  30-60  by  1^-2/i 
aboat  the  same  as  in  8.helianthi^  E.  &  K.,  to  which  this  is  closely  allied. 

Glceospoeium  oladospobioides,  n.  8.  N.  A.  F,,  2438.  On  living 
stems  and  leaves  of  Hypericum  mutilum.  Metnchen,  K  J.^  Jnly,  1880. 
Acervuli  subcaticalar,  nearly  black,  aboat  35//  in  diameter,  sapemmpent, 
gregarions.  Hyphse  fascicnlate,  continnoas,  toothed  above,  hyaline,  be- 
coming brown.  Spores  oblong,  hyaline,  faintly  nncleolate,  10-14  by 
S^ipi.    Very  injurious  to  the  host  plant. 

0 YLiNDBOSPOBiUM  iBiDis, «.  8.  On  lri8  ver8icoloT.  Iowa  City,  Iowa, 
June,  1887.  A.  S.  Hitchcock.  Acervuli  very  minute  and  very  numer- 
ous, subcuticular,  blackish,  forming  continuous  series  or  strips  between 
the  nerves  of  the  leaf  for  several  centimeters  in  length,  the  exuded 
spores  appearing  like  a  white  tomentum  on  the  matrix.  Spores  acicular, 
15-22  by  Ifi.  Hyphsd  short,  subhyaline,  mostly  toothed  above,  8-10 
by2/i. 

Zygodesmus  pyboljb,  n.  «.  On  petioles  of  Pyrola  rotundifoUa, 
New  Brunswick,  N.  J.,  July,  1889.  Forming  a  reddish-gray,  thelephoroid 
layer  enveloping  the  lower  part  of  the  petiole,  which  is  slightly  en- 
larged and  distorted,  and  finally  killed.  HyphsB,  reddish-brown,  much 
branched,  the  branches  often  issuing  at  a  right  angle,  divided  at  their 
extremities  into  numerous  short,  obtuse  arms  bearing  the  sabglobose, 
8-10/i,  rather  coarsely  spinulose-roughened,  subhyaline,  or  reddish- 
brown  conidia.  The  hyphse  are  3-4 /i  thick,  and  show  the  zygodesmoid 
joints  very  distinctly.  The  general  appearance  is  something  like  that 
of  Calyptospora  Oceppertiana. 

Gebcospoba  lysimaghijs:,  n.  8.  N.  A.  F.,  2475.  On  Ly8imachia 
8tricta.  Jonesburgh,  N.  J.,  July,  1889.  B.  D.  H.  Spots,  none ;  tufts, 
effused,  covering  the  lower,  less  abundantly  the  upper  surface  of  the 
leaf,  which  soon  becomes  of  a  dark  red  and  dries  up.  Hyphse  in  dense, 
spreading  tufts,  subundulate,  subentire,  reddish -brown,  continuous,  40- 
50  by  4//.  Conidia,  slender,  obclavate,  multinucleate  (becoming  sep- 
tate), rusty-brown,  50-80  by  3/i.  Under  the  hand  lens  this  resembles 
C.  lythrU  West  (specc.  in  Kunzes  F.  Sel.,  594),  but  that  has  longer, 
slenderer,  less  densely  tufted' hyphse  and  shorter,  broader  conidia. 

Gebcospoba  oleomis,  n. ».  On  Cleome  pungem.  New  Brunswick, 
N.  J.  Spots  amphigenous,  suborbicular,  gray  with  a  narrow  dark  border, 
2-4  millimeters  in  diameter.  Hyphse  amphigenous,  loosely  tufted,  pale 
brown,  septate,  geniculate,  75-110  by  3^-4/^.  Conidia  slender,  hyaline, 
multiseptate,  75-100  by  S^ipi.  Differs  from  Ceroospara  capparidUj 
Sacc.  in  the  character  of  the  spots  and  in  its  longer  conidia  and  septate 
hyphffi. 

CoLLETOTBiOHUM  SPiNAOLffi, ».  8.  On  living  Icaves  of  spinach,  which 
is  much  injured  by  it.  Newark,  N.  J.,  February,  1890.  Maculicoloas. 
Spots  round,  dirty  whitish  or  greenish,  2-4  millimeters  in  diameter,  with 
a  slightly  raised  border.  Acervuli  amphigenous,  punctiform,  40-75  /i  in 
diameter,  clothed  with  ^r  few  (3-12)  ei^ector  spreading  bristle-like  hairs, 
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60-75 /t  loDg  and  4-4^/^  thick  at  the  sab-balboas  base,  subhyaline  and 
sabacato  above,  dark  brown  below,  continnoas  (or  faintly  septate!). 
Conidia  6abfalcate-fasoid,  hyaline,  2-4  nucleate,  14-20  by  2^/i,«nds 
sobacate,  basidia  short. 


NEW  SPECIES  OP   LOUISIANA    FUNQI. 

By  J.  B.  Ellis  Am)  A.  B.  Langlois. 

OiDiUM  OBDUOTTJM,  ».  8.  On  living  leaves  of  yoang  Qtiercus  {faU 
«ite!).  St,  Martinsville,  La.,  May,  1889.  Langlois,  1708.  Hypophyl- 
loas.  Sterile  hyphsB,  slender -(3-4/4  thick),  sparingly  septate,  branched, 
loosely  interwoven  and  with  the  large  (35-50  by  18-22/4)  barrel-shaped 
cooidia  forming  a  thin  continuous  or  partially  interrupted  cinereous 
white  layer  over  the  greater  part  or  often  over  the  entire  surface  of  the 
leaf.  The  concatenate  conidia  are  formed  by  the  constriction  of  the 
fertile  hypbad,  rather  abruptly  contracted  at  each  end  and  truncate. 

OvuLABiA  MAGLUB^,  w.  8.  On  Uviug  leaves  of  Mdclura  auranUdca. 
St.  Martinsville.  Hypophyllous  on  rusty  brown  round  spots,  3-^5  milli- 
meters in  diameter.  Prostrate  hyphae  branching,  erect  (fertile) ;  hyphse 
simple  or  sparingly  branched  above,  slender,  15-22  by  2J-3//,  contin- 
noas, hyaline.    Conidia  subcatenulate,  oval,  hyaline,  continuous,  6-9  by 

Dagttlabia  MX70BONULATA,  n.  8.  On  dccorticated  and  decaying 
wood  of  Carya.  St.  Martinsville,  La.,  May,  1888.  Langlois,  No.  1220. 
Prostrate  sterile  hyphsB  obsolete  or  wanting,  fertile  hyphae  erect,  35-40 
^y  3^  /i,  continuous  or  with  1-2  faint  septa  and  brown  below,  more  or 
less  angularly  bent,  and  subhyaline  above  with  terminal  and  lateral  mu- 
cronnlate  teeth  bearing  the  oblong  2-nucleate,  hyaline,  8-10  by  2^-3  //, 
conidia.  The  fertile  hypbsB  appear  like  a  dull-purplish,  velvet-like  pu- 
bescence on  the  surface  of  the  wood.  2>.  purpurelUij  Sacc,  has  larger 
conidia  and  subspathulate-pointed  hyphsB. 

CoNiosPOBiUM  MYCOPHILUM,  ».  8.  Parasitic  on  pileus  of  Polyporm 
pergamenu8j  (Ft.)  and  Lentinw  ursinuSy  (Fr.).  Louisiana,  May,  1888. 
Langlois,  1306.  Forms  thin  olive-black  spots,  scattered  or  confluent 
about  1  millimeter  diameter.  Conidia  elliptical,  olive-black,  smooth, 
about  8  by  4/i. 

HoBMODENDBXTK  DIVABICATUM,  w.  8.  On  rottcn  wood.  St.  Martin's 
County,  La.,  May,  1888.  Langlois,  No.  1292.  Forming  loose,  scat- 
tered tufts,  fertile  hyphse,  soon  opaque,  erect  or  spreading,  80-150  by 
^/i ;  divaricately  branched,  the  few  branches  often  issuing  at  right 
angles,  and  like  the  upper  portion  of  the  main  hyphsB  articulated  and 
constricted,  separating  into  subelliptical,or  lemon-shaped,  opaque  con- 
idia, 7-^12  by  ^7/1,  the  lower  ones  being  the  longer,  the  upper  and  ter- 
minal ones  often  subglobose. 
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Ceroospora  ALTERNANTHERiB,  n.  8.  Od  leaves  of  Altemanthera 
achyrantha,  St.  Martinsville,  La.  Lauglois,  No.  1430.  Macalicoloas. 
Spots  roand,  1-2  millimeters  in  diameter;  dirty  brown,  with  a  whitish 
center  and  shaded  brown  border ;  hyphae,  25-30  by  5/i,  continuous,  oliva- 
ceous, truncate  above,  arising  from  a  tubercular  base  about  25/4  in  diam- 
eter; conidia  obclavate,  hyaline  1-3  septate,  65-80  by  3/^ 

Ceroospora  thajlle,  n.  s.  N.  A.  P.,  2426.  On  living  and  dead 
leaves  of  Thalia  dealbata.  St.  Martinsville,  La.,  October,  1889.  Hypha3 
amphigenous,  very  short,  ovate,  6-8  by  6/4,  olivaceous,  mostly  protruding 
in  fascicles  of  6-15  from  the  stomata  of  the  leaf.  Conidia  cylindrical, 
olivaceous,  3-8  septate,  60-100  by  6-8//.  Ends  rounded  and  obtuse. 
The  hyph®  form  dense,  slaty-black,  narrow,  elongated  patches  1^2 
millimeters  wide  and  3--5  millimeters  long  between  the  veinlets  of  the 
leaf  in  the  same  manner  as  in  (7.  zehriiia^  Pass. 

MACBOSPORiirM  OAROT^,  n.  «.  On  living  leaves  of  Daucm  carota^ 
to  which  it  is  very  injurious.  St.  Martinsville,  La.,  June,  1888.  Lang- 
ois.  No.  1327.  Turning  the  leaves  yellow,  then  brown  black,  and  kill- 
ing them  entirely.  Sterile  hyphsd  erect,  at  first  simple,  straight,  brown, 
and  septate,  finally  somewhat  branched  above,  and  80-100//  high  by 
4-6/£  thick.  Conidia  davate,  brown,  5-7  septate,  with  one  or  two  of 
the  upper  cells  divided  longitudinally,  55-70  by  12-14//,  on  long,  slen- 
der (1^-2//  thick),  permanent  pedicels  80-110//  long. 

Graphitjbc  squarrosum,  n.  «.  On  dead  stems  of  Samhucus.  St 
Martinsville,  La.,  July,  1888.  Langlois,  1381.  Cinereous  gray,  stripes 
f-1  millimeter  high  and  about  20//  thick;  erect,  straight;  composed  of 
closely  compacted  fibers,  with  their  hyaline  free  ends  densely  spiculif- 
erous  and  spreading  on  all  sides  nearly  at  right  angles  below  and  ob- 
liquely upwards  above,  8-12  by  2^//,  nearly  straight  or  acutely  and 
sharply  bent,  with  their  apices  dentate  and  subobtuse.  Conidia  borne 
on  the  spiculiferous  ends  of  the  spreading  fibers,  ovate-oblong,  hyaline, 
continuous,  5-7  by  2-2  j  //.  Some  of  the  conidia  are  larger  (10-11  //  long) 
and  2-3  nucleate.  It  is  uncertain  whether  these  belong  to  the  Orajpkium 
or  are  accidental. 

Sphaeridium  lagteum,  n.  s.  On  decaying  herbaceous  stems.  St. 
Martinsville,  La.,  January,  1888.  Milk  white,  minute  (4-4  millimeter 
in  diameter),  contracted  at  base  so  as  to  appear  briefly  substipitate. 
Sporophore  branched  in  a  dendroid  manner  above,  the  branches  monili- 
form,  constricted,  and  separating  into  elliptical  hyaline,  5  by  3/£,  conidia. 

Phyllostiota  virens,  n.  ».  On  living  leaves  of  Quercus  virens. 
Louisiana,  February,  1887.  Langlois,  Ko.  1070.  Spots  amphigenous, 
1  centimeter  in  diameter,  pale  grayish-brown,  subirregular,  definitely 
limited  by  a  slightly  darker  line.  Perithecia  partly  erumpent,  small 
(75-100//.)  Sporules  oblong-elliptical  or  subovate  elliptical  or  sub- 
fusoid,  hyaline,  4-7  by  1^-2^/^.  Differs  from  the  other  species  on  oak 
leaves  in  the  character  of  the  spots  and  size  of  the  sporules. 
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Vermigularia  disgoibea,  n.  s.  On  dead  onlms  of  Panioum  proUf- 
erum.  Pointe  a  la  Hache,  La.,  February,  1887.  Langloiai  1041.  Peri- 
thecia  for  some  time  covered  by  the  epidermis,  disooid,  ^-1  millimeter 
in  diameter,  orbicalar  or  subelliptical,  rather  thickly  and  evenly  cov- 
ered with  straight  continaoas  black  bristles  79-80  by  ir^/dj  &n^  sab- 
bnlbooa  at  base,  Spomles  Mcate  with  attenuated  acate  ends,  3-4 
nacleate,  hyaline,  35-40  by  5/4.  This  seems  to  be  qoite  distinct  from 
any  described  species. 

Haflospobella  TiNaENS,  n.  8.  On  dead  culms  of  Andropogan 
muricatus.  St.  Martinsville,  La.,  March,  1889.  Langlois,  1783.  Peri- 
thecia  subcespitose,  2-3  together  or  densely  crowded,  often  seriatelj 
erumpent,  becoming  nearly  superficial,  conical,  about  one-third  milli- 
meter in  diameter  and  one-half  millimeter  high.  Spomles  oblong-ellip- 
tical, 18-20  by  9-11//.    The  culm  is  tinged  slaty-black  within. 

DiPLODiA  BAiiBUSuS,  n.  8.  On  dead  stems  of  Bambu8a.  Mostly 
near  the  nodes.  Perithecia  hemispheric  one-third  to  one-half  millime- 
ter in  diameter,  papillate.  Sporules  elliptical,  brown,  1-septate  and 
slightly  constricted,  16-20  by  8-10//. 

DipjLQDiA  ououRBiTAOEiB,  n.  8.  On  dead  pumpkin- vines.  Pointe  a 
la  Hache,  La.,  March,  1887.  Langlois,  No.  1049.  Perithecia  iunate- 
ernmpent  scattered,  their  apices  projecting  and  covered  with  the  black- 
ened epidermis.    Sporules  elliptical,  brown,  1  septate,  20-25  by  lO-12/i. 

BoTBYODiPLODiA  VARIANS,  n.  8.  On  dead  limbs  of  Lager8tr(Bmia. 
St  Martinsville,  La.,  January,  1889.  Langlois,  1784.  Perithecia  erum- 
pent superficial,  solitary,  oftener  connate  in  clusters  of  2-4  or  more,  con- 
ical, rough  except  the  obtusely  conic  ostiolum,  about  one* half  millime- 
ter in  diameter  and  a  little  more  than  that  in  height.  Sporules  elliptical, 
brown  mostly  continuous,  some  of  them  1-septate,  not  constricted, 
15-22  by  8-11/1.  This  may  be  the  Diplodia  lager8troBmUe^  Speg.,  but 
that  is  said  to  have  ^^  sublenticular  "  perithecia  only  200-250//  in  diam- 
eter. 

Hendersonia  tini,  n. «.  On  dead  spots  in  living  leaves  of  Yibumum 
tinu8,  Lafayette,  La.,  December,  1887.  Spots  large  (2-3  centimeters), 
cinereous  with  a  purplish-red  border.  Perithecia  amphigenous,  punc- 
tiform,  innate-ernmpent.  Sporules  fusoid,  nucleolate,  nearly  straight, 
pale  straw-yellow,  22-27  by  2^/f.  Approaches  Septoria.  Probably  the 
stylosporous  stage  of  Leptosphasria  tini,  E.  &  E. 

Prostheioblla  htsterioides,  n.  «.  On  decorticated  wood  of 
Salix  nigra.  Near  New  Orleans,  La.,  September,  1886.  Langlois,  1792. 
Acervuli  scattered,  minute,  punctiform  or  hysteriiform,  covered  above 
by  a  spurious  perithecium,  tinging  the  wood  of  a  reddish  color. 
Gonidia  in  threes,  cylindrical,  hyaline,  nucleat'C  and  imperfectly  5-0- 
septAte,  30-35  by  1^//,  arising  from  short  cylindrical  basidia. 
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REVIEWS  OF  RECENT  LITERATURE. 

OiABD,  Alfred.  Sur  quelques  types  remarquables  de  champignons  en- 
tamophytes.  Bulletin  Scientiflqae  de  la  France  et  de  la  Belgiqne,  1889 ; 
pp.  197-224.    Three  plates. 

This  articles  comprises  a  series  of  notes  on  a  nnmber  of  species  of  en- 
tomogenoas  fungi  the  greater  part  of  which  have  already  been  published 
in  a  oommanication  to  the  Soci^t^  de  Biologic,  and  which  are  here  re- 
published in  a  fnller  form  and  with  the  addition  of  notes. 

Of  the  nine  species  mentioned  eight  are  species  named  and  described 
by  himself,  and  four  of  these  represent  new  genera.  Over  half  of  the 
article  is  devoted  to  the  three  species  Entomophthara  saoekarinajQiskrdj 
E.plusiaSy  Oiard,  and  JB.  eaUiphora^  Oiard,  all  of  which  are  illostrated. 
He  has  made  many  trials  in  germinating  both  the  resting  spores  and 
couidiA  of  E,  sacckarina  and  finds  that  the  latter  lose  their  power  of 
germination  very  rapidly  and  by  September  1  it  is  impossible  to  infect 
insects  with  them  ^  the  resting  spores  wonld  not  germinate  either  in  the 
insects  or  any  artificial  substratum,  and  moreover,  before  spring  the 
bodies  of  the  infested  insects  containing  the  resting  spores  had  become 
covered  with  the  sand  of  the  dune  on  which  he  found  them.  He  does 
not  attempt  to  answer  the  question  as  to  what  becomes  of  the  resting 
spores  or  how  the  caterpillars  are  infected  in  the  spring. 

JE.  plusias  came  to  the  author's  notice  in  1888  on  some  caterpillars  of 
Plusia  gamma  which  were  destroying  a  field  of  trefle  and  Inzerne.  He 
did  not  find  the  resting  spores  but  thinks  it  possible  that  they  may  ap- 
pear on  the  autumn  generation  of  the  insect,  and  suggests  that  it  may 
be  the  conidial  form  of  E.  megasperma.  Attempts  to  inoculate  any  form 
of  Sylpha  opaca  failed  entirely,  but  the  author  believes  that  the  inocu- 
lation of  Plusia  is  particularly  favored  by  an  Acridien  which  repro- 
duces on  the  infested  insects. 

During  the  researches  on  K  calliphortB  two  'forms  of  resting  spores 
were  found,  recalling  both  by  this  fact  and  a  remarkable  similarity  of 
spores  the  Basidioholus  ranarum  of  Eidam.  The  infested  Diptera  were 
discovered  to  be  filled  with  resting  spores  and  Giard  is  inclined  to  think 
that  the  following  is  the  history  of  the  fungus.  The  resting  spores  are 
eaten  with  the  Diptera  by  Batrachians.  They  germinate  in  the  digest- 
ive tube  and  produce  conidia  and  some  resting  spores  on  the  excre- 
menta.  Here  they  are  eaten  by  the  Oalliphora,  in  the  bodies  of  which 
they  produce  resting  spores  incapable  of  germination  without  a  change 
of  host.  The  experiments  necessary  to  demonstrate  this  hypothesis 
have  not  been  made. 

The  other  species  described  or  noted  are  E./orfietike  on  Forficula  aa- 
ricularia :  E.  Fresenii,  Now.,  which  he  has  transferred  from  the  genns 
Triplosporium  and  considers  as  probably  identical  with  NeozygUea  aphidis, 
Witz.,  Ohromostylium  chrysorrhece  Giard,  Epichlasa  divisa^  Oiard,  HaU- 
aaria  gracilis,  Giard,  and  Folyrhizium  leptaphyeij  Giard, 
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The  article  closes  with  some  geaeral  observatious,  among  which  the 
following  facts  of  general  interest  are  brought  out: 

(1)  The  use  of  entomogenons  fungi  in  combatting  injurious  insects 
can  not  be  of  any  injury  to  man  except  as  they  may  infect  useful  insects 
such  as  the  silk- worm. 

(2)  No  reliable  means  have  yet  been  ascertained  by  which  injurious 
insects  can  be  combatted  by  Bntomophthorece.  The  question  is  a  more 
difficult  one  than  has  been  supposed. — E.  A.  S. 

Masses,  Geobg^e.  A  Monograph  of  British  Oastromyeetes.  Annals  of 
Botany,  November,  1889,  Vol.  IV.,  No.  XIII,  pp.  1-103.  Pour  double 
plates. 

This  monograph,  which  may  well  be  used  as  a  hand-book  for  collectors 
of  British  fungi,  is  also  of  interest  to  American  students  of  this  group. 

The  work  contains  a  discussion  of  the  group  in  general  and  of  the 
families  comprising  it,  which  is  much  more  readable  than  DeBary's  de- 
scription of  the  same  as  found  in  the  translation  of  his  Morphology  and 
Biology  of  Fungi.  There  are  also  chapters  on  Affinities  and  Distribu- 
tion. A  table  is  added  giving  the  entire  list  of  genera,  distinguishing 
the  British  ones  and  noting  the  entire  number  of  species  and  numbers 
of  British  species. 

Mr.  Massee  divides  the  ilastromycetes  into  the  following  families: 
SymenogoitreaSj  Selerodermedj  NidulariecB^  Podaxinece^  LyooperdecBj  and 
Phallaidecc,  The  first  corresponds,  as  regards  the  genera  included,  al* 
most  exactly  to  Saccardo's  descriptions  of  the  same.  He  includes  the 
genus  S^hanchnamyces  under  Hymenogaster^  and  says  that  a  specimen 
of  Pompholyx  sapidum  found  near  Chichester  is  evidently  a  species  of 
Sderoderma.  He  differs  from  Saccardo  in  considering  the  SelerodermecB 
as  one  of  the  primary  divisions  of  the  Oastromyeetea^  and  includes  in  it 
the  following  genera :  Polygasterj  Scleroderma^  Polysaceum^  Arachnion^ 
Scoleeiocarpwj  PaurocotyliSj  Ciliciocarpu8^  LycogalopsiSn  Olishroderma. 
These  »re  all  included  in  Saccardo's  sub-family  SelerodermecB  of  the  Ly- 
eoperdecBf  but  do  not  comprise  all  of  the  genera  that  Saccardo  assigns 
to  the  sub-family;  the  others  are  placed  in  the  Lycoperdece. 

Massee  says  that  the  Selerodermew  occupy  an  intermediate  position 
between  the  Hymenogastrece  and  LycoperdeaSj  differing  from  the  former 
in  not  being  subterranean  and  from  the  latter  in  the  absence  of  the 
eapillitinm  and  the  indehiscent  peridium.  The  genera  included  in  the 
Nidulari€(B  are  the  same  as  those  of  Saccardo's  Sylloge. 

In  his  table  of  genera  he  ranks  the  Poda^xinece^  which  Saccardo  re- 
gards as  a  sub-family  of  the  Lycoperdece^  as  a  family  of  equal  value  with 
the  latter.  It  contains  no  British  genera,  however.  His  Lycoperdece j 
therefore,  include  considerably  fewer  genera  than  Saccardo's  family  of 
the  same  name.  He  chrracterises  it  by  the  constant  presence  of  a 
eapillitinm  produced  from  the  hyphad  of  the  trama  or  peridium  and  re- 
maining mixed  with  the  spores  after  the  deliquesence  of  the  tramal  and 
hymenial  elements.    Winter's  family  Tulastomei  is  placed  as  a  genus 
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{Tulastama)  under  the  LycoperdecB.  Mach  attention  is  given  in  thiH,  as 
in  others  of  Mr.  Massee's  articles,  to  synonyms  and  references  to  litera- 
tare,  and  a  complete  Bibliography  is  appended,  besides  the  very  fall 
references  in  the  description  of  species. 

The  plates  are  excellent,  both  from  an  artistic  and  a  scientific  point 
of  view.— E.  A,  S. 

Wager,  Harold  W.  T.    Observations  on  the  Structure  of  the  Nuclei  in 

Peronospora  parasitica^  and  on  their  behaviour  during  the  formation  of 

the  Oospore.    Annals  of  Botany,  November,  1889,  pp.  127-146.    One 

doable  plate. 

The  fact  that  even  the  general  occarrence  of  nuclei  in  fungi  has  been 
and  is  disputed,  and  that  only  two  observers  have  ever  made  any  at- 
tempt to  investigate  the  phenomena  of  karyokinesis,  even  where  the 
presence  of  nuclei  was  unquestioned,  renders  this  paper  unusually  in- 
teresting. 

The  best  results  were  obtained  by  imbedding  the  material  in  paraffine 
and  catting  ribbon  sections  with  a  Os  mbridge  microtome.  By  means  of 
this  process,  the  details  of  which  are  given,  nuclei  were  found  and  their 
division  watched  in  every  portion  of  the  fungus. 

In  the  hyphiE. — ^The  nuclei  are  most  numerous  where  the  hyphse  ap-  • 
pear  to  be  completely  full  of  protoplasm,  and  in  well  stained  sectious 
the  chromatin  can  be  seen  to  arrange  itself  into  threads,  which  are  ar- 
ranged in  the  equatorial  plane,  and  which  finally  separate  into  two 
groups,  the  divisions  moving  to  the  opposite  poles  of  the  nucleus. 
Neither  the  spindle  nor  the  longitudinal  splitting  of  the  chromatic  ele- 
ments were  observed. 

In  the  oogonium  and  antheridium. — Large  numbers  of  nuclei  are  pres- 
ent in  both  oogonia  and  antheridia ;  in  the  former  they  become  arranged 
in  a  layer  in  the  periplasm,  and  all,  with  those  of  the  antheridium,  pass 
simultaneously  through  the  karyokinetic  processes;  two  (or  three T)  of 
the  nuclei  of  the  oogonium  then  pass  into  the  center,  and  a  wall  is 
formed,  shutting  out  the  periplasmic  nuclei  which  rapidly  divide  into 
smaller  ones.  At  the  same  time  an  antheridial  tube  is  developed,  into 
which  some  of  the  nuclei  of  the  antheridium  pass.  Of  these  one  probably 
passes  into  the  oospore ;  the  remainder  seem  to  pass  into  the  periplasm 
of  the  oogonium,  when  the  antheridial  tube  becomes  disorganized.  The 
ripe  oospore  contains  several  nuclei,  and  its  endo-  and  exo-spore  are 
formed  from  the  periplasm  and  nuclei  contained  in  it. 

In  the  gonidia^—The  nuclei  of  the  gonidia  are  larger  than  those  of 
other  portions  of  the  fungus,  and  differ  in  structure.  There  are  a  large 
number  in  each  spore,  but  neither  their  division  nor  their  origin  bas 
been  observed. — E.  A.  S. 

Ward,  H.  Marshall.    Timber  and  Some  of  its  Diseases.  8mo.,  295 

pages.    Macmillan  &  Go. 

The  author,  in  this  little  volume,  although  treating  the  subject  in  a 
somewhat  popular  way,   will  especially  interest  the  readers  of  this 
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Journal,  by  his  descriptiooB  of  the  varioas  diseases  to  which  oar 
forest  and  frait  trees  are  sabject.  Of  the  thirteen  chapters^  seven  are 
devoted  to  the  descriptions  of  the  modes  of  growth  of  specific  fungi 
which  have,  from  their  abandance  and  destructive  nature,  attracted  the 
attention  of  tree  growers. 

Those  which  receive  considerable  attention,  are  the  following : 

Trametes  radieiperday  Htg.,  the  principal  cause  of  *^  wet  rot''  or  "  red 
rot  "of  timber;  Agaricus  melleusj  Seer. ;  Polyporus  sulphureusj  Scop.; 
P.  raparariusy  Krombh.,  and  Meruliua  tacrymans,  ( Jacq.)  Fr.,  causing  con- 
jointly "dry  rot;**  Feziza  Willkwnii,  Htg.,  pathogenetically  connected 
with  the  larch  disease  or  "  canker; "  CoUosporium senecionis^  (Fr.)  Pcrs. 
(Peridermium  pini)  the  cause  of  the  "pine  blister ;"  and  Phytophthora  om- 
nkora,  DBy.,  which  produced  the  "damping  off"  of  young  seedlings. 
The  author  has  endeavored  in  the  descriptions  of  these  diseases  to  put 
the  whole  matter  in  such  language  that  those  unacquainted  with  the 
terms  of  cryptogamic  botany  may  understand,  and  has  devoted  a  large 
portion  of  each  chapter  to  the  dangers  from  these  parasites  and  the 
most  reasonable  methods  of  avoiding  such. 

While  chapter  lY,  on  the  theories  advanced  to  explain  the  ascent  of 
water  in  tall  trees,  is  perhaps  too  technical  to  harmonize  well  with  the 
other  chapters,  it  will  be  found  one  of  the  most  interesting  because  it 
brings  together  in  comparison  for  the  first  time  in  any  English  work,  all 
the  prominent  theories,  old  and  new,  in  regard  to  sap  ascension  in  forest 
trees. 

The  well-known  theory  held  by  Sachs  that  the  sap  ascends  through 
the  substance  of  the  cell  walls  by  reason  of  an  extraordinary  activity 
inherent  in  imbibed  fluid,  the  author  is  willing  to  abandon  for  Hartig's 
and  Oodlewskii's  osmosis  pressure  theory  which  takes  refuge  in  the  res- 
piration of  protoplasm  to  furnish  tho  lifting  force.  According  to  the 
views  of  these  investigators  the  sap  ascends  by  means  of  the  tracheids 
of  the  alburnum,  and  is  drawn  or  forced  upwards  by  a  periodic  change 
which  the  adjacent  cells  of  the  medullary  rays  undergo,  by  reason  of 
which  they  alternately  absorb  water  from  the  tracheids  below  and  ex- 
pel it  into  those  above. 

The  remarks  upon  the  healing  of  wounds  by  occlusion  contain  many 
wamiogs  against  the  habit  altogether  too  common  among  fruit-growers 
and  foresters,  of  allowing  freshly  broken  or  cut  surfaces  of  growing 
trees  to  remain  exposed  to  the  dangers  so  imminent,  from  the  hosts  of 
parasitic  fungi  which  only  await  such  opportunity  to  gain  a  foothold  in 
ihe  tree.  As  might  be  expected,  repeated  references  to  the  work  of 
Hartig  and  other  investigators  are  met  with;  but,  throughout,  the  book 
is  well  worthy  attention. — D.  G.  F. 
Swingle,  W.    T.    A  List  of  the  Kansas   Species  of  Peronosporacece. 

Transactions  of  the  Twentieth  and  Twenty-first  Annual  Meetings  of 

the  Kansas  Academy  of  Science  (1887-'88).    Vol.  XI,  p.  63. 

This  State  list,  the  largest  one  yet  published  we  believe,  containing 
32  species  of  PeronosporecBj  a  family  acknowledged  to  flourish  best  in 
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moist  climate  with  freqaent  showers,  is  remarkable  as  comiog  from  aplace 
of  scanty  rain -fall  and  long  summer  droughts.  The  author  adopts  for 
his  classification  that  first  used  by  SchroBter  and  repeated  by  Berlese 
and  De  Toui  in  Saccardo's  Sylloge  Fungorum,  giving  for  convenience 
translations  of  the  descriptions  of  family,  genera,  and  sub-genera. 

Two  new  species,  Peronospora  hedeomcBy  K.  &  S.,P.  cynoglossiy  Burrill, 
and  a  new  variety  of  the  latter,  P.  cynoglossij  var.  echinospermij  Swingle, 
are  quite  fully  described ;  measurements  of  100  conidia  and  25  conidio- 
phores  being  given  to  establish  the  authenticity  of  the  variety.  Al- 
though it  is  to  be  regretted  that  there  are  no  remarks  upon  the  relation 
of  this  family  to  the  atmospheric  humidity  it  is  interesting  to  note  that 
the  author  finds  only  the  following  species  as  passing  the  winter  in  seed- 
ing plants :  P.  arenariw^  var.  macrosporay  P.  Arthuri^  P.  carydaliSj  P.  para- 
sitica^ P.  hedeonuBj  and  P.  Candida. 

The  reference  to  an  examination  of  every  specimen  for  oospores  as 
well  as  the  carefully  prepared  synonomy  show  the  work  to  be  of  the 
highest  order.  One  or  two  changes  in  the  authorities  of  some  of  the 
common  species  may  attract  attention  but  will  be  found  to  be  well  sup- 
ported by  the  law  of  priority,  such  as  Cystopus  amaranti^  (Schw.)  Berk 
and  Peranospora  parasitica^  (Pers.)  Fries. 

The  addition  of  the  localities  from  whence  specimens  have  been  ob- 
tained together  with  other  convenient  helps  make  the  paper  a  very 
valuable  one  to  State  collectors. — D.  G.  F. 


index  to  north  american  mycological  literature. 
By  David  G.  Faircdild.^ 

1.  Dudley,  W.  E.  Notes  on  investigations  now  in  progress  (with  fif:- 
ures).  Second  Annual  Beport  of  Cornell  Ag.  Ex.  Sta.,  1889.  Issued 
February  15, 1890.  I.  The  onion  mold  {Peranospora  Schleid^niana, 
DBy.).  II.  Anthracnose  of  currants  {Oloeosporium  ribis^  (Lib.)  Mont. 
and  Desm.).  III.  Leaf-blight  of  quince  and  pear  {Entomosporium 
maculatum^  L6v.) 

*In  addition  to  the  reviews  of  recent  foreign  articles  as  published  in  the  past  we 
propose  in  the  future  to  give  an  index  to  the  North  American  Mycological  Literature, 
endeavoring  so  far  as  possible  to  bring  the  information  down  to  the  time  each  issue 
of  the  Journal  goes  to  print.  In  order  to  facilitate  the  work  we  shall  be  greatly 
obliged  if  the  botanists  will  give  us  notice  of  any  articles  of  a  mycological  nature 
contributed  by  them  to  other  than  the  current  scientific  publications ;  and  also  in  giv- 
ing such  information  to  state  the  exact  date  of  publication.  As  Experiment  Station 
bulletins  and  annual  reports  are  seldom  dated  exactly,  it  will  be  a  great  convenience  if 
botanists  will  kindly  state  in  sending  their  reports  to  us  the  time  at  which  they  were 
ready  for  distribution.  The  work  will  be  in  charge  of  Mr.  David  G.  Fairchild  to 
whom  all  publications  and  communications  bearing  upon  the  subject  should  be  ad- 
dres8ed.>-B.  T.  G. 
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I  2.  Fablow,  W.  G.  Poisonous  action  of  Cluthrus  columnatusj  Bosc. 
Botanical  Gazette;  VoL  XV,  No.  2,  p.  46.  Febraary,  1890.  Issued 
March  5. 

3.  Oalloway,  B.  T.  Fungoas  Diseases  of  Fraits  and  their  Treatment. 
Colman's  Baral  World,  March  13, 1890,  an  address  to  the  Peninsula 
Horticultaral  Society,  second  annual  meeting,  Ghestertown,  Md. 

1  Halstsd,  B.  D.  Some  Fungous  Diseases  of  the  Cranberry.  Bulletin 
64  of  New  Jersey  Agricultural  College  Experiment  Station,  Decem- 
ber 31, 1889.  I.  The  Cranberry  Gall  Fungus  (with  figures).  Dis- 
covery and  history.  Structure.  Inspection  of  the  bog.  Belated  spe- 
cies of  plants  infested.  Comparison  of  galls  on  differents  hosts.  Study 
of  infested  bog.  Becommendations  for  combating  the  gall.  A  new 
and  as  yet  undescribed  species  of  the  genus  Synchytrium  (8.  vaceinii^ 
Thomas)  is  found  to  be  the  cause  of  this  peculiarly  local  and  destructive 
disease  and  its  structure  and  life  history,  so  far  as  possible  in  one 
year's  study,  are  carefully  worked  out.  II.  The  Cranberry  Scald 
(with  figures).  Distribution  of  the  fungus.  Description  of  microscop- 
ical characters.  The  results  of  the  first  year's  investigation  of  this 
obscure  and  in  New  Jersey,  at  least,  extremely  destructive  disease,  in 
which  the  mycelial  threads  of  a  sphsBriaceous  fungus  are  traced  from 
the  soil  of  the  bog  up  through  the  stem  and  branches  to  the  leaves 
and  fruit  where  they  mature  their  reproductive  bodies.  Preliminary 
SQggestions  are  given  as  to  the  possible  lines  of  treatment. 

5.  Hollyhock  Diseases  (Puccinia  malvacearuMj  Mont,  and  Gercospora 
althwina^  Sacc).    Garden  and  Forest.    March  26, 1890,  p.  158. 

6.  Kean,  Alexander  Livingston.  The  Lily  Disease  in  Bermuda  (with 
plate),  Botanical  Gazette ;  Yol.  XY,  No.  1,  p.  8,  January,  1890.  Issued 
January  28, 1890.  A  carefully  prepared  description  of  the  parasitism 
of  a  species  of  Botrytia  identical  with  that  described  by  H.  Marshall 
Ward  in  Ann.  Bot.,  November,  1888,  as  it  appears  in  Bermuda  upon 
Lilium  Harrisiu  The  author  suggests  as  a  possible  remedy  for  this 
threatening  disease  the  planting  of  some  other  crop  in  alternate  rows, 
which,  with  high  and  spreading  foliage,  will  prevent  the  collection  of 
dew  upon  the  leaves,  and  thus  check  the  fungus  so  dependent  on  moist- 
ure for  its  propagation. 

7.  ScBiBNKB,  F.  L.  Boot-rot  of  the  Vine  {Agaricus  melleusj  Seer,  and 
Dematophara  necatrix^  E.  Hartig).  Orchard  and  Garden,  January, 
1890,  p.  12. 

8.  Black-spot  of  the  Rose  (AcHnanema  rosWj  (Lib.)  Fr.).  Orchard  and 
Garden,  March,  1890,  p.  57. 

9.  Seymoub,  A.  B.,  and  Earlk,  F.  S.  Economic  Fungi.  Fascicle  I. 
Cambridge,  Mass.  January  1, 1890.  The  first  of  a  series  of  fascicles 
of  fungi  parasitic  upon  cultivated  or  noxious  plants,  In  book  form, 
13.50}  imbouftd,|3. 
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10.  Thaxteb,  Boland.  I.  Smat  of  ouions  ( UrocysHs  cepulce.  Frost), 
(with  plates).  Annaal  Beport  of  the  GoDnecticat  Agricaltural  Ex- 
periment Station  for  1889.  Beport  of  the  Mycologist.  Issued  Marcb 
11.  History;  origin;  general  characters ;  distribation  and  severity-, 
conditions  influencing  prevalence  and  increase;  dissemination;  re- 
tention of  germinative  power  by  spores;  occarrence  or  non-occnr- 
rence  in  sets  and  seed  onions ;  botanical  history  and  relations ;  man- 
ner of  infection ;  experiments  for  prevention ;  general  precautious. 
A- most  admirable  treatment  of  the  disease  in  which  the  botanical 
history  and  origin  as  well  as  the  practical  points  of  inquiry  are  well 
worked  out.  As  the  fungus  seems  to  enter  the  plant  only  beneath 
the  ground  all  treatments  of  seedlings  must  be  before  they  appear 
above  the  surface  of  the  soil.  Only  powdered  fungicides  were  ap- 
plied, scattered  along  the  drills  and  slightly  mixed  with  the  soil  be- 
fore the  planting  of  the  seed.  Although  the  author  is  not  warranted 
he  believes  from  his  tentative  experiments  in  recommending  the  use 
of  flowers  of  sulphur  as  a  preventive  of  the  disease,  it  appears  to  him 
at  least  a  promising  substance  for  that  purpose ;  of  much  more  vahie 
than  powdered  copper  sulphate  which  prevents  germination  of  the 
seed,  or  iron  sulphate,  and  less  expensive  in  cost  and  application  than 
sodium  sulphide.  The  cost  with  rows  one  foot  apart  when  the  fungi- 
cide composed  of  one  part  of  flowers  of  sulphur  mixed  with  an  equal 
part  of  air-slaked  lime  is  scattered  evenly  in  the  bottom  of  the  drills 
and  the  seed  planted  almost  directly  upon  it,  will  not  exceed,  exclus- 
ive of  labor  of  application,  .60  cents  per  acre.  II.  The  onion  mildew 
{Peronospora  Schleideni^  Ung-)?  **^^'  m*  The  onion  Macrosporium 
{MOfCrosporium  aarcinuUij  Berk.  var.  parasiticunij  Thiim.),  (with  fig- 
ures), ibid.  IV.  The  larger  onion  Macrosporium  (Mctcrosporium  Parrij 
Ell.),  (with  figures),  ibid.  V.  The  onion  Vermicularia  ( Vermieularia 
circinanSy  Berk.),  (with  figures),  ibid,  VI.  List  of  fungi  parasitic 
upon  members  of  the  genus  Alliumy  ibid.  VII.  Mildew  of  lima  beans 
{Phytophthora phaseolij  Thaxter),  (with  figures),  ibid. 

11. On  some  North  American  species  of  LaiboulbmiaeeiB.  Pro- 
ceedings of  the  American  Academy  of  Arts  and  Sciences,  pp.  5-14. 
March  15, 1890.  A  preliminary  communication  on  American  mem- 
bers of  this  order,  to  be  supplemented  by  a  more  extended  account; 
to  form  the  second  part  of  a  proposed  monograph  of  Untamageium 
plants. 

12.  Wbbbee,  H.  J.  Uredinial  Parasite®.  Am.  Nat.,  Vol.  XXIV,  No. 
277.    January,  1890,  pp.  75,  76. 

13.  Peridial  Cell  Characters  in  the  classification  of  the  Ore- 

dineae.    Am.  Nat,  Vol.  XXIV,  No.  278.    February,  1890,  p.  177. 

14. Peculiar  Uredineae  (with  plate).    Am.  Nat,  Vol.  XXIV, 

No.  278.    February,  1890,  p.  178. 
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ANNOUNCEMENT. 

By  a  recent  act  of  Congress  the  Section  of  Vegetable  Pathology  has 
been  made  a  Division,  thereby  placing  it  on  an  equal  footing  with  the 
other  brauches  of  the  Department.  In  view  of  the  fact  that  the  change 
in  name  necessitates  the  inauguration  of  a  new  series  of  bulletins,  it 
seems  a  fitting  time  to  modify  somewhat  the  manner  of  issuing  the 
Journal.  In  the  future,  therefore,  it  is  proposed  to  issue  this  publi- 
cation at  least  four  times  a  year,  but  instead  of  having  it  appear  quar- 
terly, as  heretofore,  we  shall  endeavor  to  publish  it  whenever  there  is 
sufficient  material  on  hand  to  warrant  us  in  so  doing.  There  will  be  no 
changes  made  in  the  paging  of  the  present  volume,  which  will  continue 
nntil  four  numbers,  counting  the  one  previous  to  this,  are  issued. 


A  NEW  HOLLYHOCK  DISEASE. 

Plate  IIL 

By  B.  a.  Southworth. 

Five  or  six  years  ago  a  very  destructive  disease  made  its  appearance 
among  seedling  hollyhocks  in  a  few  large  greenhouses  in  this  country ; 
it  has  since  extended  to  various  places  in  New  York  and  New  Jersey, 
and  has  nearly  put  an  entl  to  growing  hollyhocks  for  bedding  in  the 
Government  propagating  houses  in  Washington. 

Only  a  few  firms  grow  hollyhocks  in  the  greenhouse  for  bedding 
purposes,  but  these  few  are  in  most  cases  losing  nearly  their  entire 
crop ;  and  a  reputable  fiorist  reports  that  the  disease  has  quadrupled 
the  price  of  hollyhocks  in  New  York  in  the  last  two  years.  This  mal- 
ady is  entirely  distinct  from  either  the  well  known  hollyhock  disease 
of  England  (Puceinia  malvacearum^  Mont)  which  swept  through  the 
country  a  few  years  ago  and  destroyed  many  of  the  hollyhocks  grow- 
ing in  gardens,  or  from  the  spot  disease  caused  by  Cercospora  althmna^ 
Sacc,  described  by  Dr.  B.  D.  Halsted  in  the  Garden  and  Forest,  March 
26, 1890. 

5161— No.  2 1 
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EXTERNAL  CHARACTERS. 

The  fangas  may  attack  any  part  of  the  plant :  when  on  the  leaf  it 
occurs  in  the  form  of  a  brown  spot,  which  may  increase  in  size  until  the 
\vhole  leaf  is  either  diseased  or  withered ;  when  on  th,e  petiole,  the  leaf  and 
part  of  the  petiole  beyond  the  point  of  attack  shrivel  up  at  once;  when 
at  the  base  of  the  petiole,  on  the  young  unfolding  leaves,  or  on  the  main 
stalk  of  the  plant  itself,  the  fungus  quickly  runs  down  to  the  root  and 
kills  the  plant.  Wherever  the  stem  or  petioles  are  attacked  they 
ishrivel  up ;  all  flow  of  sap  is  checked  and  the  part  of  the  plant  or  leaf 
beyond  this  point  must  succumb.  If  the  plant  is  very  dry,  the  diseased 
parts  dry  up,  but  if  grown  in  a  moist  place  the  trouble  is  aggravated  by 
swarms  of  bacteria  that  attack  the  diseased  portions  and,  instead  of  dry- 
ing up,  the  plant  seems  to  perish  by  a  kind  of  wet-rot.  When  the  plant 
has  attained  some  size  and  firmness  of  texture,  the  surface  of  the  petiole 
or  stem  sinks  in  at  the  point  of  attack,  forming  a  distinct  flattening  or 
even  a  hollow.  The  color  of  these  spots  varies  from  a  light-yellowish 
brown  to  black.  Frequently  the  centers  of  the  spots  are  rust-color,  be- 
coming entirely  black  later. 

BOTANICAL  CHARACTERS. 

The  disease  is  due  to  a  fungus  closely  resembling  the  well  known  bean 
rust  [Colletotrichium  Lindetnuthianumj  (Sacc.  and  Magnus)  Brios.  & 
Cava.],  but  the  brown  setae  or  bristles  which  accompany  the  spores 
are  much  more  plentiful  than  in  the  bean  fungus.  No  published  record 
of  the  fungus  could  be  found  and  I  have  designated  it  Colletotrwhiutn 
althcece.*  In  structure  the  fungus  resemles  a  OUeosporium  except  for 
the  presence  of  the  bristles  in  the  fruit  pustules.  The  spores  of  Col 
letotrichium  in  general  are  either  acicular  and  curved  or  oblong.  Thi» 
belongs  to  the  latter  class. 

The  basidia  and  spores  are  formed  beneath  the  cuticle,  which  is  finally 
rutured  (fig.  5);  the  setje  appear  after  the  basidia  but  very  early  in  the 
history  of  the  fungus.  On  the  older  spots  they  may  become  so  numerous 
as  to  make  the  pustules  appear  like  minute  black  tufts  of  hair,  and  to 
give  the  center  of  the  spots  on  the  stems  a  black  color. 

The  spores,  produced  by  constriction  from  the  stalks  or  basidia  (tig.  2), 
are  unicellular,  sometimes  becoming  once  septate  at  the  time  of  germina- 
tion. They  germinate  quickly  in  nutrient  solutions,  and  by  the  use  of  a 
mixture  of  hollyhock  decoction  in  agar  agar  the  fungus  ma3'  be  brougbt 

'  Colletotrichium  althcecPf  n.  s.— Epiphyllous  and  caulicolouB,  erampent,  forming 
browu  spots  on  the  leaves  and  light-yellowisb  browo  to  black  sunken  spots  on  tbe 
petiole  and  stalk.  Spores  irregularly  oblong,  frequently  with  a  light  spot  in  the  cen- 
ter, granular,  colorless  singly,  flesh-colored  in  mass,  11-28  by  5/u.  Basidia  colorless^ 
regularly  cylindrical,  tapering  slightly  or  rounded  at  the  apex,  at  least  slightly 
longer  than  the  mature  spore,  borne  on  a  thin  layer  of  pseado-parenobyma,  simpK 
but  may  branch  if  placed  in  excess  of  moisture  (fig.  2).  Setae  dark  brown,  abundant, 
once  or  twice  septate,  usually  colorless  below,  60-109  by  3-^|<,  appear  later  than  the 
basidia. 
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to  perfection  in  plate  caltnres.  In  germination  (fi^.  4)  the  spores  send 
ont  one  or  two,  rarely  three,  germ  tubes,  which  are  continuous  at  first  and 
filled  with  granular  protofilasm.  Sometimes,  probably  under  unfavorable 
conditions,  a  secondary  spore  may  form  on  the  end  of  the  germ  tube  after 
it  has  grown  for  a  short  distance,  and  by  the  time  this  spore  is  formed  the 
first  spore  is  empty.  The  mycelium  produced  iu  this  way  frequently  an- 
astomoses, and  even  the  spores  occasionally  do  the  same  thing,  only  one 
t»f  the  anastomosing  si)ores  sending  ont  a  germ  tube.  In  the  plant  the 
mycelium  is  colorless,  sparsely  septate,  and  full  of  vacuoles.  It  pene- 
trates the  cavities  of  the  cells,  running  through  the  vessels  of  the  woo<l 
as  well  as  the  more  delicate  tissues.  The  tissues  infested  by  it  soon  col- 
lapse, the  cells  die,  and  if  the  fibrovascular  bundles  are  involved,  as^they 
usually  are,  the  ascent  of  sap  is  stopped.  A  few  cells  on  the  edge  of  the 
spot  may  asnally  be  observed  which  are  penetrated  by  the  mycelium,  but 
are  not  collapsed. 

The  germ  tubes  developing  from  the  spores  sown  in  culture  media  may 
soon  become  closely  septate,  or  may  develop  into  a  mycelium  in  which 
septa  are  only  rarely  visible,  becoming,  however,  more  closely  septate  as 
it  grows  older.  The  diameter  is  variable,  the  larger  and  older  branches 
being  as  much  as  three  or  four  tiroes  as  broad  as  the  smallest.  The  older 
branches  are  often  constricted  at  the  septa  and  sometimes  instead  of  a 
.constriction  at  a  septnmone  of  the  adjacent  segments  swells  up,  form- 
ing a  pear-shaped  expansion  at  the  end.  The  mycelium  is  colorless  at 
tirst  but  in  culture  media  soon  grows  dark  colored  and  the  contents  be- 
come filled  with  large  oily  looking  drops.  After  two  or  three  days  it  is 
(ouspicuous  in  culture  media  by  its  dark  color.  Where  it  radiates  from 
a  single  point  the  dark  color  usually  extends  nearly  to  the  circum- 
ference of  the  spot  which  is  bounded  by  a  light  margin  composed  of  the 
still  colorless  hy  ph®.  In  about  seven  days  from  the  time  that  the  spores 
are  sown  there  are  fully  developed  spore-producing  pustules  containing 
setse  on  the  artificially  produced  mycelium.  Fig.  5  shows  one  of  these 
very  young  pustules.  The  character  of  spores,  basidia,  and  setae  is  es- 
sentially the  same  as  on  the  plant ;  the  basidia  may  grow  a  little  longer 
and  the  setse  are  distinctly  longer  than  any  seen  on  the  hollyhock  itself 
(cf.  figs.  1  and  3).  The  pustules  may  develop  to  a  very  large  size,  becom- 
ing half  as  large  as  a  pin-head.  They  are  perfectly  black  to  the  naked 
eye  except  where  the  spores  form  a  flesh-colored  mass  on  the  top. 

These  caltures  were  undertaken  with  the  hope  of  ascertaining  whether 
the  set^  actually  belong  to  the  spore  forming  fungus.  In  case  of  the 
Colletotrichium  on  the  bean  this  has  been  questioned  because  the  setae 
are  frequently  present  in  such  small  numbers  that  they  are  overlooked. 
This  fact  led  to  the  idea  that  they  might  be  parasites,  or  rather  that 
there  were  two  distinct  fungi,  one  living  upon  the  other. 

In  cultui'es  I  was  never  able  to  make  one  of  these  setae  germinate, 
bat  in  one  culture  there  were  what  seemed  to  be  brown  setae,  sending 
ont  long  branches  from  their  free  ends.  These  could  not  be  called  true 
setae,  however,  for  they  were  shorter  and  broader  than  the  typical  ones, 
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and  did  not  taper  towards  the  ends,  neither  were  they  connected  with 
fruiting  pustales,  but  were  borne  directly  on  the  vegetative  mycelium. 
Ill  fact,  they  seemed  to  be  short,  brown,  aerial  branches  which  had 
grown  out  into  colorless  hyphsB.  In  all  the  cultures  wherever  a 
pustule  was  produced  the  setse  were  present,  and  although  none  of  them 
were  made  from  single  spores,  there  is  every  reason  to  believe  that 
they  were  pure  cultures  of  the  spores.  No  setae  could  be  discovered 
among  them  when  carefully  examined  with  the  microscope,  and  they 
are  so  large  as  to  be  easily  visible,  moreover  the  setae  are  not  easily 
detached  from  the  mycelium  or  pseudo  parenchyma  at  the  base  of  the 
pustule,  and  in  some  cases  the  spores  were  merely  floated  oflf  from  the 
pns^le,  so  that  the  black  setae  could  scarcely  have  been  carried  with 
them.  Besides,  as  had  been  said,  a  microscopical  examination  of  the 
cultures  revealed  only  the  spores  present.  The  material  did  not  give 
positive  evidence  that  the  setae  and  basidia  sprang  from  the  same  hy- 
phae,  but  some  of  the  very  young  pustules  made  this  almost  certain.  In 
case  of  a  similar  fungus  on  cotton,  I  have  seen  the  setae  bearing  sports 
similar  to  those  borne  on  the  basidia,  but  nothing  of  the  kind  could  be 
seen  in  this  case. 

The  time  of  reproduction  in  artificial  cultures  agrees  exactly  with 
that  in  nature.  Sowing  the  spores  on  the  leaves  of  healthy  hollyhocks 
in  a  drop  of  water  produced  well  developed  pustules  in  seven  days. 

Owing  to  the  similarity  of  this  fungus  to  C.  Lindemuthianum  an  at- 
tempt was  made  to  produce  it  on  bean  pods;  this  was  unsuccessful,  but 
inoculations  similarly  made  with  spores  of  (7.  Lindemuthianum  produced 
the  spores  of  that  fungus.  The  inoculations  were  made  by  putting  the 
spores  in  incisions  made  with  a  flamed  knife,  attempts  to  produce  the 
bean  fungus  by  sowing  the  spores  on  the  outside  having  failed  in  former 
experiments. 

No  trouble  was  experienced  in  producing  the  hollyhock  disease  on 
healthy  plants.  For  the  first  experiment  three  perfectly  healthy  seed- 
lings, growing  in  a  shallow  pot  in  one  of  the  Department  greenhouses, 
were  selected.  There  were  sixteen  plants  in  the  dish  and  they  were  so 
close  together  that  their  leaves  were  in  contact.  The  bases  of  the  plants 
where  the  young  leaf  was  not  yet  unfolded,  and  the  points  of  union  of  the 
blade  and  petiole  of  full  grown  leaves  were  chosen  as  points  of  infectioD. 
In  a  week  each  of  these  three  plants  were  diseased  at  one  or  more  of  the 
inoculated  spots,  while  the  other  plants  in  the  same  dish  were  perfectly 
healthy  except  for  a  few  spots  of  Gercoapora  on  some  of  the  leaves. 
These  spots  were  entirely  distinct  from  those  caused  by  the  CoHetotrich- 
ium  spores,  and  there  was  no  possibility  of  confounding  the  two  fungi. 
Later,  two  of  these  infected  plants  were  killed  by  the  fungus  passing 
down  from  the  young  leaf  to  the  base  of  the  plant.  This  experiment 
was  repeated  by  inoculating  other  plants  in  the  same  dish  and  was 
successful  each  time.  The  fungus  which  developed  on  these  plants 
agreed  in  ever}'  particular  with  the  one  in  Henderson's  greenhouses. 
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GENERAL  NOTES. 

A  pumber  of  circalars  were  sent  oat  to  prominent  florists  asking  as 
to  their  experience  with  the  disease.  Our  answers  revealed  the  fol- 
lowing facts:  (1)  Comparatively  few  florists  have  ever  had  any  exi>eri* 
ence  with  the  fangns,  bat  wherever  it  has  made  its  appearance  it  has 
been  exceedingly  destructive,  the  losses  varying  from  25  per  cent,  to 
the  entire  crop.  (2)  No  one  who  grows  hollyhocks  entirely  out  of  doors 
reporteii  the  disease,  but  some  of  those  who  reported  it  on  seedlings 
raised  in  the  greenhouse  said  it  tkl^o  attacked  plants  which  were  raised 
oat  of  doors  and  had  never  been  in  the  house*  At  Henderson's  green- 
Iioases  it  disappeared  at  first  after  the  plants  were  bedded,  but  last 
year,  owing  probably  to  the  wet  season,  the  disease  reappeared  very 
violently  after  the  plants  were  in  bud  and  nearly  ready  to  blossom,  kill- 
ing them  root  and  all.  Another  correspondent  reported  that  it  at- 
tacked and  killed  his  plants  that  were  raised  entirely  out  of  doors. 
(3)  Patting  diseased  plants  out  of  doors  may  check  the  disease  in  some 
cases,  bat  this  is  very  uncertain.  (4)  Heat  and  moisture  are  very  bad 
for  the  plants ;  as  little  as  possible  of  each  should  be  given. 

Three  dozen  perfectly  healthy  plants  growing  out  of  doors  in  a  cold 
frame  were  picked  out  from  some  Bay  Eidge,  L.  I.,  nurseries  and  sent 
to  Washington  for  experiments  with  infection.  They  were  not  care- 
fully taken  up  and  consequently  experiments  were  delayed  until  they 
should  recover  from  the  set-back  in  growth  they  had  received.  Half  of 
the  plants  were  potted  and  put  in  one  of  the  Department  greenhouses 
while  the  other  half  were  planted  oat  of  doors.  Instead  of  recovering, 
aud  before  any  attempts  at  infection  were  made,  the  plants  in  the  green- 
hoase  were  attacked  with  the  fungus  aud  were  dead  in  two  weeks. 
Those  oat  of  doors  also  became  diseased,  but  not  so  badly  and  lingered 
along  for  some  time.  These  plants  had  never  been  in  a  greenhouse; 
they  were  sowed  out  of  doors  the  fall  before,  and  had  lived  through  the 
winter  in  a  cold  frame.  They  did  not  become  diseased  from  contact 
with  other  diseased  plants,  for  except  the  fungns  which  was  produced 
OD  the  seedlings  already  mentioned,  there  was  none  in  the  Department 
grounds,  and  these  plants  were  kept  in  another  house  at  some  distance 
from  the  first.  This  would  look  as  if  the  fungus  could  more  readily 
attack  plants  whose  vitality  is  in  some  way  decreased,  and  is  a  hint  to 
hollyhock  growers  as  to  the  manner  of  transplanting. 

Saising  plants  indoors  is  almost  necessary  if  the  demand  for  bedding 
plants  is  to  be  met  in  the  spring,  and  consequently  those  who  wish  to 
raise  them  for  the  spring  trade  must  either  have  some  remedy  for  the 
disease  or  give  up  the  business.  For  the  purpose  of  ascertaining 
whether  fungicides  which  have  been  of  value  in^  other  diseases  would 
also  answer  in  this,  the  following  experiment  was  made  in  Henderson's 
greenhonse.  Three  hundred  plants  vhich  had  been  taken  oat  of  the 
greenhoase  and  put  out  of  doors  were  brought  in  and  repotted,  without 
disturbing  the  roots.  All  the  diseased  leaves  were  picked  off ;  they  were 
then  arranged  in  three  lots  of  100  each  and  placed  far  enough  apart  so 
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that  DO  two  plants  were  in  contact.  One  hnndred  were  left  antreated; 
100  were  sprayed  every  other  day  with  the  ammoniacal  copper  carbon- 
ate solution,  and  100  with  Bordeaux  mixture,  4.pou«iids  of  lime  to 6 of 
copper.  Only  the  upper  sides  of  the  leaves  were  sprayed  at  first,  but 
later  the  spray  was  applied  to  both  sides.  The  results  of  the  experi. 
meut  were  only  moderately  satisfactory,  due  in  some  measure  at  least  to 
this  early  exposure  of  tbe  under  sides  of  the  leaves,  but  in  June  the 
plants  were  visited  and  theefiects  of  the  Bordeaux  mixturecould  beseeu 
for  some  distance,  the  lot  thus  treated  being  much  more  vigorous  thau 
the  other  two.  The  effects  of  the  copper  carbonate  were  not  very  appar- 
rent.  There  were  diseased  plants  among  those  treated  with  Bordeaax 
mixture,  but  the  foreman  of  the  greenhouses  was  so  encouraged  by 
the  results  that  he  had  decided  to  spray  the  plants  out  of  doors  as  well. 

An  experiment  made  at  the  Department  by  Mr.  Galloway,on  a  smaller 
scale,  was  less  successful.  Plants  which  were  dipped  in  the  mixture 
developed  the  disease,  but  there  is  sufficient  encouragement  for  florists 
to  try  the  mixture  thoroughly  another  year,  taking  especial  care  to  spray 
both  sides  of  the  leaves.  It  is  of  prime  importance  to  completely  clear 
the  greenhouses  of  all  diseased  plants  and  raise  an  entirely  fresh  stock. 
The  spraying  should  begin  as  soon  as  the  first  leaves  come  out,  aud  be 
repeated  every  other  day. 

For  applying  the  solutions  on  a  small  scale,  any  force-pnmp  will 
answer,  providing  it  is  supplied  with  a  suitable  nozzle,  such  ais  the  Ver* 
morel  or  Japy.  These  can  now  be  obtained  from  nearly  all  the  large 
firms  who  deal  in  florists'  supplies.  Whei^  tbe  cultivation  of  the  holly- 
hock is  made  an  extensive  bu.^iness,  the  knapsack  form  of  sprayer,  sucb 
as  described  on  page  51  of  the  present  number,  will  be  found  very  serv- 
iceable for  applying  the  remedies. 

EXPLANATION  OF  PLATE. 
Plate  III. — Colletotrichium  althaeej  d.  s. 

Fig.  1.  Section  through  fruiting  pustule  X  TiOO. 

2.  Basidia  bearing  spores  at  their  apices.    Tbe  branched  basidium  was  drawn 

from  a  specimen  kept  in  a  moiHt  place  X  600. 

3.  Small  fruiting  body  grown  on  artificial  substrain ip.     It  will  be  seen  that  the 

set£B  are  longer  than  in  fig.  1,  which  represents  the  fungus  on  the  plant,  X 
500. 

4.  Germinating  spores,  X  600. 

5.  Section  through  young  fruiting  pustule  made  befoie  the  epidermis  had  been 

ruptured  X  600. 

6.  SetfiB  and  spores  X  600. 

7.  Mycelium  in  the  tissue  of  a  leaf  as  seen  through  the  epidermis  X  600. 
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description  of  a  new  knapsack  sprayer. 
By  B.  T.  Galloway. 

Since  writing  the  note  in  the  last  Journal,  relative  to  a  new  spray- 
ing pomp  designed  by  us,  all'parts  of  the  machine  have  been  perfected, 
aud  two  firms  in  this  .city,  Albiuson  &  Company,  2026  Fourteenth 
street,  and  Leitch  &  Sons,  1214  D  street,  are  now  manufacturiogit. 

Id  view  of  the  fact  that  any  one  has  the  privilege  of  making  and  sell- 
ing this  pamp  we  have  thought  it  best  to  give  a  detailed  description  ot 
it,  accompanied  by  illustrations  of  such  a  character  that  any  intelli- 
gent machinist  can  use  them  as  working  drawings.  The  demand  for 
the  sprayer  will  be  largely  confined  to  the  spring  and  early  summer 
months,  and  to  those  who  contemplate  manufacturing  it  we  will  say 
that  it  is  of  the  utmost  importance  to  have  the  pumps  in  stock  at  this 
time.  As  a  rule  we  find  that  the  men  who  use  machines  of  this  kind 
wait  until  the  last  moment  before  sending  for  them,  consequently  they 
are  anxious  to  have  their  orders  filled  promptly  whicl),  so  far  as  our  ex- 
perience goes,  is  never  done.  Hence,  therefore,  the  importance  of  hav- 
ing sufficient  machines  on  hand  to  fill  all  orders  without  delay.  Com- 
ing now  to  a  description  of  the  machine  we  have  first : 

The  Reservoir  (Figs.  I  and  II). — This  is  made  of  IGounce  copper,  and 
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Fig.  I. 
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holds  a  little  over  4  gallons.  We  first  tried  li-oauce  copper,  and  fonnd 
it  too  light,  on  the  other  hand  20-ouuce  seemed  to  be  heavier  than  was 
necessary,  so  that  we  finally  adopted  the  medium  grade,  which  has 
gfiven  perfect  satisfactioh. 


Fig.  11. 


The  height  of  the  reservoir  is  16  inches,  its  breadth  15  inches,  aud 
depth  5  inches,  10  pounds  of  copper  being  necessary  for  a  tank  of 
these  dimensions.  When  filled  with  the  Bordeaux  mixture,  or  any  of 
the  copper  solutions  now  in  use,  the  machine  weighs  practically  50 
pounds,  which  is  about  as  much  as  a  man  wishes  to  carry  on  his  back  for 
any  length  of  time.  In  fact  we  find  very  few  men  able  to  carry  such  a 
load  constantly  for  more  than  a  few  days  at  a  time.  This  is  why  we 
did  not  make  the  reservoir  larger,  as  some  ad^ised  us  to  do,  thinking 
one  of  6  gallons'  capacity  about  the  proper  size.  Where  the  pumps 
are  being  used  three  days  out  of  every  fifteen,  as  is  the  case  with 
many  vineyardists,  a  6-gallon  reservoir  would  probably  not  be  too 
heavy,  but  for  a  man  using  the  machine  six  days  in  the  week  for  three 
or  four  months,  ;is  must  be  done  in  large  nurseries,  it  is  simply  out  of 
the  question. 
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The  bottom  of  the  reservoir  as  well  as  the  top  is  soldered  in,  and,  as 
is  showo  in  Fip^,  III,  tbe  top  is  provided  with  two  openings,  one  for  the 
pomp  and  the  other  for  introdacing  tbe  liquid.  The  pnmp  orifice,  a,  is 
1.^  inches  in  diameter,  while  the  opening  for  the  liquid,  6,  is  4^  inches 
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Fig.  III. 


wide  by  7  inches  long.  Above  and  surrounding  this  opening  is  a  rim 
\\  inches  high,  into  which  is  fitted  a  strainer,  made  of  fine  copper  wire. 
The  strainer,  Fig.  IV,  rests  on  a  slight  projection  made  in  the  copper 
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Fio.  IV. 

at  tbe  bottom  of  the  rim,  and  is  removed  by  means  of  a  handle  across 
the  middle,  a.  Fig.  IV.  For  closing  the  opening  a  lid  made  of  copper, 
Fig:.  IV,  h  and  c,  is  used,  this  fitting  down  tightly  in  the  rim. 

The  Pump.  (Fig.  V.) — The  pump  is  17J  inches  long  and  IJ  inches  in 
diameter,  and  for  making  it  C  castings,  weighing  2^  pounds,  15J  inches 
of  1^-inch  brass  tubing  and  14 J  inches  of  I-inch  brass  tubing,  are  re- 
quired. 

It  is  not  necessary  to  go  into  the  details  of  the  various  parts  of  the 
pump,  as  the  figures  and  explanations  thereto  will,  we  think,  enable 
any  one  to  understand  the  offices  of  the  various  parts.    The  pump  is 
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soldered  to  the  bottom  of  the  tank,  the  solder  being  placed  at  the  sev- 
eral poiats  shown  at  a  in  Fig.  VI. 

It  is  fastened  at  the  top,  Fig.  VI  &,  by  means  of  solder  also  $  for  some 
reasons  this  is  objectionable,  bat  as  it  will  not  be  necessary  to  remove 
the  tabe  it  is  not  a  serioas  inconvenience  after  all.  To  obviate  thediffl- 
culty,  however,  a  nipple  might  be  soldered  in  the  tank  at  ft,  into  which 
the  tnbe  could  be  screwed.  The  plunger  is  made  in  two  styles,  bat  for 
varioas  reasons  we  have  abandoned  that  shown  in  Fig.  V,  and  now  nse 
only  the  form  illustrated  at  YIL  This  is  screwed  to  the  end  of  the  tube, 
the  end  being  left  open  to  do  away  with  the  necessity  of  side  port-holes 
as  shown  at  o,  Fig.  Y.  As  seen  in  the  cut,  the  plunger  is  not  packed, 
the  space  hh  being  left  for  this  purpose ;  ordinary  wicking  is  used  for 
packing. 

In  using  the  pamp  the  hollow  piston  is  drawn  up  creating  a  vacuum 
into  which  the  liquid  rushes  through  the  opening  d,  Fig.  Y.  The  piston 
is  then  forced  down  and  this  closes  the  valve  d^  Fig.  Y,  and  opens  the  one 
at  a.  Fig.  YII.  This  operation  being  repeated  the  liquid  is  forced  out 
of  the  opening  in  a  continuous  stream,  the  latter  being  effected  by 
means  of  the  air-chamber  in  the  piston.  The  figures  show  plainly  the 
varioas  parts  necessary  for  working  the  pump,  attaching  the  reservoir 
to  the  back,  etc  We  use  as  a  rule  about  4  feet  of  ^-cloth  insertion  hose, 
and  this  is  fastened  to  the  pump  and  lance  by  means  of  copper  wire. 

Lance  and  Nozzle. — ^These  are  practically  the  same  as  described  by  us 
in  a  pi-evions  number  of  the  Journal,*  the  only  difference  being  a 
change  in  the  location  of  the  spring  which  operates  the  degorger. 

Summing  np  briefly  the  cost  of  such  a  machine  as  here  described,  we 
have  the  following : 

10  poundslG-oancesheet-copper,  at  23  cents  per  pound.. .-  $2.30 

2.\  poQDds  castingB,  at  25  cents  per  pound 62 

Castings  and  labor  on  lance 2.00 

Straps  and  hose 75 

13  hoars'  lalK>r,  at  40  cents  an  hour 5.20 

Total : 10.87 

•Vol.5,  No.  II,  p.  96. 
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Fig.  VI. 


Fig.  VII. 
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Fig.  X. 
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EXPLANATION  OP  FIGUBES. 

Fig.      I.  Front  view  of  reservoir  showiDg  straps  and  attachments,  pump,  handle^ 
lance,  and  hose. 
II.  Back  view  of  reservoir  showing  pnmp,  handle,  lance,  hose,  and  fulcrnm ; 
also  manner  of  attaching  the  latter. 

III.  Top  view  of  reservoir.    Top  view  of  pump,  opening  2^  inches  in  diameter  a ; 

opening  forintrodnction  of  liquid,  7  inches  long,  4^  inches  wide,d  ;  cast- 
ing for  holding  the  fnlcmm,  c;  one-fonrth  actual  size. 

IV.  Strainer,  7  inches  long,  4|  inches  wide,  1  inch  deep ;  wire  gauze  soldered  on 

the  bottom,  and  handle  a  across  the  top  ;  h  and  v  lid,  one-fourth  actual 
size. 
V.  Pump  complete.  1  one-fourth  actual  size;  2  and  3,  one-half  actual  size. 
The  plunger  shown  here  has  been  abandoned  and  the  one  at  Fig.  VII  sub- 
stituted. The  cross  piece  made  of  brass  shown  at  a  in  1  and  3  is  retained 
in  the  new  form.  This  piece  holds  the  ball  of  the  valve  in  place. 
VI.  Front  view  of  reservoir  showing  pump  inside ;  soldered  at  points  seen  at  a. 

VII.  Plunger  with  ball  valve  showing  ball  at  a,  and  space  for  packing  at  bb,  ac- 

tual size.    The  tube  to  which  this  is  fastened  is  14|  inches  long,  mak- 
ing the  total  length  with  the  piece  marked  h,  in  Fig.  V,  17  inches. 

VIII.  Casting  for  attaching  straps,  a;  fulcrum,  b;  casting  which  is  soldered  to 

reservoir  c,  as  shown  in  Fig.  II,  and  to  which  the  lower  end  of  the  ful- 
emm  is  fastened  by  means  of  a  bolt.    All  one-fourth  actual  size. 
IX.  Lance  and  nozzle  one-fourth  actual  size. 
X.  Sprayer  iunse. 


RECENT  INVESTIGATIONS  OF  SMUT  FUNGI  AND  SMUT  DISEASES 

AX  ADDRESS  DELIYEBED  BEFOliE  TEE  SOCIETY  OF  AQRICVLTVR18T8  OF  BERLIN 

FEBRVlRTn,l%9». 

By  Dr.  Oskab  Brefeld, 

Full  Professor  of  Botany  in  Miinster  in  TV. 

[Translated  from  N€u:hrichten  aus  dem  Klub  der  Landwirthe  tu  Berlin j  Kos.  220-222,  by 

Erwin  F.  Smith.] 

{Continued.) 

As  early  as  1884 1  began  to  make  infection  experiments  on  host  plants^ 
bat  soon,  on  account  of  the  great  number  of  details  involved  and  tlu^ 
unimproved  condition  of  my  eyes,  I  was  convinced  that  I  could  not  carry 
throagb  tbe  experiments  without  assistance.  Only  ui)ou  my  entrance 
into  tbe  Ministry  of  Public  Instruction  and  transfer  to  Miinster  in 
Wesen  was  the  help  of  an  assistant  in  Mycology  willingly  granted  me. 
This  I  had  previously  done  without,  having  requested  it  of  the  Forest 
Department  of  the  Ministry  of  Agriculture  and  been  refused,  ahhough 
it  was  desired  only  as  a  compensation  for  my  eye  lost  in  direct  govern- 
ment service.  With  this  help,  which  I  secured  in  the  person  of  Dr.  G. 
Istvanffi,  privat  decent  in  the  University  of  Klausenburg  in  Hungary^ 
I  was  able  to  bring  the  experiments  to  a  relative  conclusion. 
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But  even  foar  years  ago  I  had  carried  on  the  cultnre  of  smnt  fungi 
in  natrient  solution^  for  a  long  time,  in  order  at  least  to  make  the  first 
part  of  the  investigations  as  complete  as  possible.  I  had  caltivated  the 
€onidia  of  oat  smut  and  com  smut  from  generation  to  generation  for 
more  than  a  year.  Every  four  days  the  nutrient  solutions  were  ex- 
hausted and  the  mass  of  yeast  conidia  was  deposited  in  the  culture  as 
a  distinct  sediment  A  few  germs  from  the  exhausted  culture  were 
always  introduced  by  a  needle-point  into  a  new  nutrient  solution,  and 
in  another  four  days  this  was  also  exhausted.  The  serial  cultures 
amounted  to  more  than  a  hundred,  which  must  have  corresponded 
to  about  fifteen  hundred  continuous  generations  of  the  yeast  conidia 
produced  exclusively  by  sprouting.  Yet  the  conidia  produced  in  the 
last  culture  were  of  the  same  form  as  in  the  first.  According  to  this, 
the  sprout  conidia  in  their  unbroken  succession  are  to  be  regarded  as 
the  exclusive  product  of  the  growth  of  these  smut  fungi  in  nutrient 
solutions  outride  of  the  host  plants.  This  result  is  noteworthy  in  the 
same  degree  as  the  long-known  fact  that  the  smut  spores  are  exclu- 
sively the  form  of  the  same  smut  fungi  inside  of  the  host  plants. 

Only  this  one  change  was  to  be  observed  in  the  coutinuous  genera- 
tions  of  the  sprout  conidia — they  gradually  pushed  out  into  threads  more 
slowly  when  the  nutrient  solution  was  exhausted.  After  ten  months 
culture,  after  more  than  1,000  sprout  generations  were  formed,  the  ger- 
mination In  threads  ceased  entirely,  the  conidia  swelled  up  somewhat 
and  divided  perhaps  into  two  cells,  but  then  remained  passive.  If  ^e 
reflect  that  the  conidia  can  penetrate  into  the  host  plants,  to  produce 
smnt,  only  by  means  of  their  germ  tubes,  then  with  the  disappearance 
of  the  tube  germinations  their  infective  power  must  also  necessarily 
eease. 

Consequently  in  the  loss  of  this  morphological  character  we  have 
found  a  natural  explanation  for  one  of  the  mucii  discussed  special  cases, 
viz,  why  the  infective  power  of  fungous  germs  should  cease  with  lapse  of 
time  and  with  exclusive  maintenance  outside  of  the  host.  I  will  show 
later  that  as  a  matter  of  fact  infections  with  these  germs  were  withoat 
result,  but  first  I  will  state  briefly  that  in  its  composition  and  concen- 
tration the  nutrient  solution  remained  exactly  the  same  during  the  en- 
tire period  of  the  serial  cultures;  that  therefore  influences  of  nutrition 
and  of  the  method  of  culture  could  not  have  brought  about  in  the 
conidia  the  gradual  cessation  of  thread  germination. 

The  pure  and  satisfactory  material  from  the  sprout  conidia  of  these 
smut  fungi  and  of  some  others  was  also  incidentally  examined  as 
to  its  possible  power  to  induce  alcoholic  fermentation  in  nutrient  so- 
lutions rich  in  sugar.  But  the  forms  investigated  proved  incapable  of 
fermenting  sugar,  and  could  not  grow  at  all  in  some  of  the  larger  masses 
of  fluid.  In  these  the  sprouting  remains  nearly  stationary  and  the 
germs  finally  die,  probably  from  lack  of  sufficient  access  to  air.  From 
this  behavior  of  the  sprouts  of  the  smut  fungi  in  large  masses  of  flaid 
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we  can  perhaps  also  jadge  of  the  behavior  of  the  same  germs  in^earth, 
and  therefore  in  the  soil  of  the  field.  It  is  scarcely  to  be  supposed  that 
the  germs  can  be  active  in  the  deeper  layers  of  the  soil.  It  is  much 
more  probable  that  the  condition  for  the  vegetation  of  the  smut  fungi 
outside  of  the  host  plants  is  given  only  on  the  surface  or  in  its  vicinity, 
and  that  thence  the  host  plants  will  be  attacked  by  the  smut  germs.* 

But,  now,  before  I  pass  to  the  infection  experiments,  i.e.,  to  the  pro- 
daction  of  smut  diseases  by  infection  with  germs  cultivated  in  nutrient 
sabstrata  outside  of  the  host  plants,  it  may  be  judicious  to  state  how 
extensive  were  the  earlier  experiments  made  directly  and  simply  with 
the  smut  spores  and  to  what  results  they  have  led. 

When  the  smut  spores  dispersed  in  water  were  brought  upon  the 
surface  of  that  part  of  the  host  in  which  in  smutted  plants  the  smut 
appears  the  result  was  purely  negative;  neither  the  penetration  of  the 
foDgous  germ  into  the  plant,  nor  the  subsequent  sickening  of  the  same, 
was  to  be  observed.  According  to  this  the  places  where  the  smut  shows 
itself  in  the  full-grown  host  plants  and  the  places  where  its  germs  pene- 
trate into  the  plants  could  not  well  be  the  same.  But  neither  on  any 
other  pa^rt  of  the  full-grown  plants  was  to  be  observed  either  the  pen- 
etration of  the  germs  or  the  subsequent  appearance  of  the  smut  on  the 
infected  spots. 

Following  the  earlier  statements  of  Holffmann  it  remained  for  J.  Kilhn 
of  Halle,  an  eminent  authority  in  the  domain  of  Mycology  and  especially 
in  that  of  smuts  and  smut  diseases,  to  select. young  seedlings  as  the 
subjects  for  further  experiments  and  observations.  Kiihn  was  the  first 
who  showed  in  the  case  of  the  stone  smut  of  wheat  the  germ  threads  of 
the  TiUetia  in  the  young  seedlings  near  the  root  node.  Then  he  suc- 
ceeded in  doing  the  same  thing  in  various  forms  of  the  genus  UatildgOj 
after  previous  infection  with  the  smut  spores  of  these  particular  forms, — 
in  Ustilago  maydiSj  the  corn  smut,  where  three  weeks  after  the  infec- 
tion he  found  a  smut  pustule  in  the  young  axis  of  the  seedling,  during 
the  development  of  which  the  plant  died;  in  U.  destnienSy  U.  Crameri 
and  17.  Tulameij  on  various  kinds  of  millet  seedlings  {Hirse  keimUngen)'^ 
and  also  in  the  dusty  oat  smut,  U.  carbo^  and  in  U.  bromivora  on  Bromus 
secalinus.  In  each  case  he  was  able  to  establish  the  existence  of  the 
mycelium  of  the  smut  fungus  not  only  in  the  root  node  and  its  vicinity, 
but  also  in  the  first  stem  node  and  sheath-leaf  node  and  in  the  in- 
temode  between  these  and  the  root  node.  Also  at  the  same  time,  in 
these  parts,  he  saw  distinctly  the  points  of  penetration  of  the  fungous 
germs. 

Prom  his  numerous  experiments  lasting  many  years,  by  which  he 

*  The  experiments  mentioned  here  upon  the  posaiblo  fermenting  power  of  the  Hmnt 
yeasts,  as  well  as  the  serial  cultures  themselves,  were  conducted  with  the  most,  ex- 
traordinary care.  The  entrance  of  a  single  other  yeast  germ  capable  of  causing  fer- 
mentation would  of  course  be  enongh  to  set  up  fermentation  in  the  saccharine  nntrlent 
solutions  and  lead  the  experiments  to  wholly  erroneous  lesalts. 
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also  nnqnestionably  showed  the  smut  disease  in  the  fall-growu  plants 
after  previoas  infection  of  the  seedlings,  Kiihn  reached  the  conclusion 
that  the  regular  ^ay  for  a  successful  infection  with  smut  fungi  was 
through  the  axis  df  the  host  plant  in  the  first  stage  of  germination. 
Besides  Kuhn,  B.  Wolff  also  made  successful  infections  with  smut  fangi 
in  the  botanical  institute  of  De  Bary  in  Halle.    He  repeated  all  the 
earlier  experiments  as  to  the  places  of  penetration  of  the  fungous  germ 
into  the  host  plants.    In  experiments  which  he  made  with   TJstilago 
earboy  the  dusty  smut  of  oats,  and   Urocysiis  oceulta^  the  stem  smat  of 
rye,  he  found  that  the  germs  of  these  fungi  could  not  penetrate  into  the 
full-grown  parts  of  the  host  plant;   that  only  the  sheath  leaf  of  the 
young,  just  germinating  host  plants,  is  susceptible  and  shows  clearly 
places  of  penetration.    In  his  experiments  he  sprayed  his  young  plants 
with  smut  spores  dispersed  in  water,  making  use  of  an  atomizer  to  se- 
cure  fine  droplets,  which  alone  would   adhere  to  the  surface.    The 
plants  were  then  kept  moist  under  a  bell  glass  in  order  to  favor  the 
germination  of  the  smut  spores  on  the  surface  and  the  penetration  of 
the  fungous  threads.    According  to  the  conclusion  which  the  author 
draws  fh)m  the  sum  total  of  his  experiments,  the  penetration  of  the 
fungous  thread  takes  place  in  the  young  sheath-leaf  of  the  seedling, 
and  here  only.    The  germs  which  have  penetrated  grow  crosswise 
through  the  young  leaves  of  the  seedling  till  they  reach  their  subse- 
quent nidus  of  development.    This  permeating  growth  was  also  ob- 
served directly  in  Urocystis  occulta. 

Moreover  in  this  fungus,  and  only  in  this,  was  observed  the  appear- 
ance of  the  smut  in  full-grown  rye  plants  which  were  infected  in  their 
youth.    To  these  results  reached  by  Wolff,  viz.,  that  the  sheath  leaf  of 
the  young  grain  plant  is  the  only  place  of  penetration  of  the  smut  germ 
into  the  host  plants,  and  that  the  germs  grow  crosswise  through  the 
young  seedling  and  penetrate  to  the  apex  of  growth — Eiihn  soon  after 
replied  with  his  complete  array  of  proof,  satisfactorily  maintaining  and  i 
additionally  fortifying  his  earlier  view.    He  points  out  that  infection  | 
through  the  sheath  leaf,  which  Wolff  assumes  to  be  exclusive,  is  uncer- 
tain, and  that  while  in  JJrocystis  occulta^  according  to  his  numerous  and 
many-sided  experiments,  smutted  rye  can  be  produced  by  infection  of 
the  sheath  leaf,  this  is  not  possible  in  Ustilago  carbo  on  barley,  in  17* 
bromivora  on  Brornus  secalinus,  and  in  forms  in  which  the  ovaries  alone 
are  smutted.    He  then  sums  up  his  experiences  a^  follows:  In  all  smut 
fungi  which  do  not  live  in  leaves,  the  result  of  infection  through  the 
sheath  leaf  is  uncertain.    Since  these  experiments  by  Kiihn,  which 
were  made  public  in  the  Natural  History  Society  4n  Halle  in  the  begin 
ning  of  1874,  no  further  accounts  by  other  authors  of  infection  exi)eri- 
ments  with  grain  smuts  have  appeared. 

For  my  experiments,  to  the  communication  of  which  I  now  proceed, 
I  chose  the  dusty  smut,  UatUago  carbOy  on  oats  and  barley,  tho  millet 
smut,  U.  cruenta  on  Sorghum  soAxharatum^  and  finally  the  corn  smati 
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V.  maydU  on  Zea  mays.  Tbe  first  two  smut  forms  will  answer  as  types 
forsrant  fungi  living  solely*  in  the  grain,  the  last  form  as  a  type  for 
smut  forms  which  may  appear  not  only  in  the  grain  but  also  in  every 
part  of  the  host  plant,  from  the  period  of  its  earliest  youth  to  complete 
development.  All  these  forms  beloug  to  the  genns  Ustilago,  aud  yieM  by 
the  cultivation  of  their  spores  in  nutrient  solutions  an  endless  sprouting 
of  yeast  conidia  as  experiment  material. 

The  agriculturists,  who  listen  to  me,  will  perhaps  ask  themselven  the 
qoestion.  Why  not  then  make  the  experiments  with  the  stone  smut  of 
wheat,  the  most  imx>ortant  smut  form  upon  the  grains  of  this  country  t 
To  this  I  will  reply  at  once  that  stone  smut  was  purposely  neglecte4l  for 
reasons  not  far  to  seek.  The  stone  smut  of  wheat,  belonging  to  the 
gmot  genus  TiUetia^  is  not  a  suitable  object  for  experiment,  first,  because, 
as  infective  material,  its  conidia,  cultivated  in  nutrient  solutions  and 
^'  reproduced  mold-like  in  the  air  "  can  not  be  distributed  so  evenly  and 
well  upon  the  host  plants,  on  account  of  their  difficult  dissemination 
and  use  in  fluids,  as  can  the  the  sprout  conidia  of  the  genus  Ustilago 
which  are  developed  under  fluids ;  second,  because  in  Tilletia^  especially^ 
the  observation  of  the  penetration  of  the  germ  into  the  host  plant,  and 
tbe  further  development  of  this  within  the  host,  is  surrounded  with  the 
greatest  difficulties  on  account  of  the  extraordinary  minuteness  of  the 
TUletia  germs  and  mycelia.  Finally,  it  is  yet  to  be  added  that  in  its 
appearance  as  a  parasite,  in  the  exclusive  formation  of  the  smut  beds 
ia  the  ovaries  of  the  wheat,  the  stone  smut  agrees  throughout  with  oat 
aad  millet  smut,  so  that  the  results  obtained  in  infection  experiments 
with  these  plants  will  also  nnquestionably  answer  for  the  stone  smut  of 
wheat 

I  will  now  first  describe  in  detail  the  execution  of  the  infection  experi- 
ments and  will  add  to  this  the  results  which  were  obtained  in  the  differ- 
ent series  of  experiments  with  the  isolated  smut  forms  named. 

In  order  to  procure  sufficient  infective  material,  by  the  cultivation 
of  smut  spores  in  nutrient  solutions,  I  proceeded  in  the  following  man- 
ner: Having  the  year  before  with  the  greatest  care  procured  pure  aud 
ripe  smut  masses,  I  allowed  single  spores  of  Ustilago  carhoy  V.  cruenta^ 
and  U.  maydis  to  germinate  in  March  or  early  in  April  in  nutrient 
solutions  on  glass  slides.  After  I  was  convinced,  by  exact  observation, 
of  the  entire  purity  of  the  cultures  and  of  the  sprout  conidia  developed 
in  them,  I  introduced  a  few  of  these  conidia  by  means  of  a  flamed 
needle  into  small,  shallow  flasks,  with  broad  flat  bottoms  and  short 
necks,  constructed  for  the  purpose,  in  which  I  had  previously  care- 
fally  sterilized  thin  layers  of  nutrient  solutions.  The  sprout  conidia 
so  transferred  which,  in  these  flasks,  were  under  the  most  favorable 
conditions  for  their  increase  by  sprouting,  exhausted  the  nutrient  solu- 
tions in  the  flasks  in  three  days'  time  and  then  accumulated  on  the  bot- 
tom as  a  distinct  precipitate.  By  samples  taken  out  it  was  easily  possi- 
ble to  convince  one's  self  of  the  continued  purity  of  the  culture,  because 
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tbe  sproat  oonidia  of  the  different  kinds  of  smat  fangi  named  alwap 
possess  a  definite  and  characteristic  form,  and  intruding  germs  can  be 
distinguished  without  difficulty.  It  was  no  trouble  to  keep  unlimited 
quantities  of  these  conidia,  since  a  large  number  of  these  flasks  for 
securing  the  material  for  infections  were  always  prepared  at  tbe  same 
time,  in  order  subsequently  to  unite  the  sprout  conidia  out  of  these  dif- 
ferent flasks. 

From  the  previously  more  fully  described  details  as  to  the  develop- 
ment of  these  fungi  through  the  sprouting  of  their  conidia,  we  now  know 
that  the  multiplication  ceases  with  the  exhaustion  of  the  nutrient  solu- 
tion, and  that  when  this  happens  there  immediately  occurs  a  pushing 
out  of  the  conidia  into  germ  threads,  which  in  turn,  in  the  space  of  at 
most  two  days,  lengthen  out,  but  then  cease  to  grow,  and  gradually 
perish.  By  means  of  these  threads  must  the  fungous  germs  pene- 
trate into  the  host  plants,  when  they  begin  to  germinate  upon  their 
surface.  Since  the  development  into  germ  threads  immediately  stops 
the  increase  of  conidia  by  sprouting,  and  since  the  germ  threads,  as  the v 
continue  to  develop,  grow  into  the  host  plants,  it  follows  that  the  sprout 
conidia  must  be  transferred  to  the  host  plants,  if  the  infection  is  to  be 
attended  with  the  best  results,  at  a  time  when  they  are  still  sprouting 
and  have  not  yet  grown  out  into  threads.  The  conidia  which  have 
already  grown  out  into  germ  threads  are  very  liable  to  injury  by  their 
transferrence  to  the  host  plants,  and  as  soon  as  they  have  grown  out 
are  scarcely  able  to  penetrate  into  the  latter.  The  most  favorable 
period  for  infection  is  very  transitory  in  the  rapidly  growing  conidia, 
and  if  it  is  missed,  a  normal  success  of  the  experiment  is  not  to  be  ex- 
pected. In  view  of  this,  the  necessary  precautions  were  taken  to  have 
the  plants  which  were  to  be  infected  always  ready  in  the  various  stages 
of  development  required  for  the  individual  experiments  at  the  same 
time  that  the  sproutconidia  just  described  had  reached  their  most  favor- 
able point  of  development  for  infection. 

The  transfer  of  the  sprout  conidia  to  the  host  or  experiment  plants  was 
done  with  the  help  of  an  atomizer  which  Wolff  had  already  used  in  his  in- 
fections with  smut  fungi,  and  which  I  had  myself  formerly  put  to  manifold 
uses  in  my  mycological  investigations.  The  sprout  conidia  from  the  dif- 
ferent culture  flasks  were  quickly  united  in  one  flask,  in  theneck  of  which 
the  atomizer,  cautiously  tested  for  satisfactory  performance,  had  been  ad- 
justed beforehand.  Without  the  use  of  an  atomizer  it  is  impossible  to 
bring  the  fungous  germs  upon  the  experimental  host  plants  in  the  uece.<- 
sary  degree  of  dispersion.  Only  in  the  tiniest  drops  do  the  sprayed  fluids 
remain  sticking  to  the  parts  of  the  plant  upon  which  they  have  fallen;  in  | 
case  of  larger  droplets  there  occurs  at  once  a  union  into  drops  which  flow ' 
off,  and  consequently  hinder  the  development  on  the  plant  and  the  i)eDe- 
tration  into  it  of  the  germs  transferred  with  the  droplet. 

But  it  is  now  known  that  fungous  ^enns  are  easily  injured  when 
taken  in  full  vegetation  and  suddenly  transferred  from  nutrient  solu- 
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tioDd  to  pare  water.  Thej  fteqaently  die  or,  at  all  events,  experience 
a  weakening  iu  their  fartlier  development.  In  order  to  avoid  these  pos- 
sible injuries  to  the  sprout  conidia  of  the  smnt  fungi,  I  transferred  the 
gems  while  still  sprouting  vigorously,  from  the  cnlture  flasks  to  the 
atomizer  with  the  precantion  to  place  in  this  first  a  diluted  and  steril- 
ized nutrient  solution.  I  knew  to  a  certainty  by  previous  experiments 
that  in  this  the  sprouting  germs  would  not  be  injured,  but  rather  would 
continue  to  sprout  for  a  short  time  so  far  as  the  nutrient  substances 
made  this  possible.  In  this  way,  it  is  true,  a  new  source  of  error,  the 
loss  of  time,  is  introduced,  namely,  the  time  in  which  the  germs,  sprayed 
npoD  the  host  plants  by  the  atomizer,  continue  to  sprout  in  the  sur- 
rounding droplet  before  they  grow  out  into  germ  tubes.  However, 
without  this  error  the  experiment  sometimes  fails,  because  we  can  not 
spray  into  the  host  plant  or  administer  to  it  the  fungous  germs  in  such 
ways  as  is  castomary  in  experimei|ts  with  animals,  but  must  apply  them 
externally.  The  mixing  of  the  fungous  germs  with  the  diluted  nutrient 
solation  in  the  atomizer  can  be  regulated  at  pleasure  according  to  the 
quantity  of  the  germs.  The  mixture  was  always  exactly  tested  before 
each  experiment  and  not  used  until  the  trials  each  time  had  shown  that 
at  least  thirty  germs  were  present  in  the  tiniest  mist-like  droplets. 

The  infection  itself,  to  wit,  th'e  spraying  with  the  fungous  germs,  was 
performed  in  shallow  tin  boxes  made  for  the  purpose.  In  this  the 
nascent  seedlings  of  the  host  plant  were  placed  entirely  uncovered,  on 
soil  from  the  field,  and  after  the  spraying,  could  be  kept  by  means  of  a 
glass  plate  cover  in  a  uniformly  and  suitably  damp  atmosphere  at  about 
1(P  0.  This  was  to  hinder  the  evaporation  of  the  sprayed  droplets 
and  at  the  same  time  to  favor  the  development  of  the  sprout  conidia 
into  threads  and  the  penetration  of  these  into  the  host  plants.  After 
10  to  12  days  the  infected  plants  were  sot  out  iu  the  open  field,  so  as  to 
make  possible  their  full  development  and  at  the  same  time  to  give  an 
opportunity  for  the  development  of  smut  in  their  spikes.  But  even 
with  these  very  careful  methods  there  were  still  serious  obstacles  to 
the  success  of  the  infection.  The  young  seedlings  exude,  through 
stomata,  e3i)ecially  at  the  apex  of  the  shoot,  drops  of  water  which  in 
running  easily  wash  away  the  fungous  germs  which  have  been  sprayed 
on,  and  in  consequence  may  hinder  their  penetration  and  thus  afifect 
the  result  of  the  experiment.  This  and  the  already  intimated  sources 
of  error  in  infectious,  i.  e.,  in  the  transference  of  the  germs  directly 
to  the  seedlings,  make  it  probable  at  first  sight  that  the  infection 
will  not  succeed  equally  well  in  all  the  i)lants  used  for  experiment, 
but  rather  that  it  will  be  successful  only  in  a  portion  of  these.  But 
this  indefinite  per  cent,  of  accidents  is  still  further  much  increased 
by  the  circumstance  that  in  the  different  forms  of  grain-smut  the  recept- 
ive 9tage  in  the  seedling  is  so  very  transitory  that  (as  later  results  of 
experiments  show  conclusively)  only  those  fungous  germs  which  pene- 
trate into  the  just  developed  seedling  above  the  root  node,  and  in  this 
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way  reach  the  apex  of  growth,  finally  come  to  development  in  the 
heads  of  the  grain ;  all  others  fail. 

With  this,  we  come  to  the  penetration  of  the  smnt  germs  into  the  host- 
plants,  so  often  vainly  looked  for  nntil  the  investigations  of  Kiihn  and 
Wolff  threw  additional  light  npon  the  subject,  and  till  Kiihn  proved 
the  penetration  into  the  young  seedlings,  especially  in  the  vicinity  of 
the  root  node.  Wolff  later  announced  and  represented  in  his  drawings 
the  penetration  exclusively  into  the  sheath  leaf.  Both  observers  iu 
their  investigations  had  naturally  worked  only  with  smut  8i)ores  ger- 
minating imperfectly  and  irregularly  in  water. 

For  my  observations  I  first  began  with  very  young  seedlings.  As 
soon  as  the  plumule  appeared  (and  the  roots  usually  preceded  this  by  a 
day  or  two)  these  seedlings  were  laid  free  on  the  earth,  sprayed  with 
the  atomizer,  and  then  examined  after  several  days'  maintenance  in 
suitably  damp  air.  From  all  parts,  from  the  apex  to  the  root  node,  pieces 
of  the  epidermis  were  removed  carefully  and  their  surface  examined  for 
places  of  penetration.  These  were  not  to  be  found  until  the  third  day 
and  were  to  be  seen  with  most  certainty  on  the  fourth  day ;  later  they 
became  gradually  obscure.  The  spots  at  once  attracted  attention  by 
a  distinct  hole  in  the  epidermis.  Beneath  and  inward  from  this  hole, 
which  was  often  of  considerable  si;:e,  extended  always  ,the  intruded 
germ  tube  which  had  already  grown  crosswise  through  the  superficial 
cell  layers  and  disappeared  with  its  apex  in  the  deeper  tissues.  The 
influence  of  the  nutrient  material  inside  the  cells  of  the  host  plant  pro- 
duced a  marked  effect  on  the  germ  tubes.  The  tubes  here  increased 
visibly  in  thickness  and  in  vigorous  appearance,  and  already  in  the 
deeper  optical  sections  showed  branches,  which  only  very  seldom  ap- 
peared in  germinations  of  the  conidia  in  exhausted  nutrient  solutions. 

In  favorable  preparations  portions  of  the  surface  were  found  which 
appeared  as  if  riddled  by  drill-holes  and  were  completely  permeated  by 
the  numerous  ingrown  germ  tubes  to  a  degree  notpossible  tobe  observed^ 
even  approximately,  with  infective  material  previously  employed. 
The  more  recent  the  places  of  penetration,  the  easier  it  was  to  see  the 
superficial  conidia  in  direct  connection,  through  the  epidermal  opening, 
with  the  germ  tube  which  had  penetrated  into  the  surface  cells.  After 
a  time  this  picture  lost  in  distinctness,  in  proportion  as  all  parts  of  the 
fungous  germ  lying  on  the  outside  became  empty  and  transparent  and 
only  the  penetrated  fungous  thread  bore  contents.  Still  later  the  hole 
at  the  place  of  penetration  disappeared  and  the  germ  threads  in  the 
outer  cells  lying  near  the  place  of  penetration  were  transformed  into 
delicate,  empty  threads,  still  to  be  recognized  as  fungous  threads,  only 
by  the  deeper  union  with  normal  portions  of  the  tubes.  I  am  inclined 
to  believe  that  these  rapid  changes  of  the  penetrated  fUngous  threads 
take  place  because  of  the  further  growth  and  consequent  stretching  of 
the  tissue  of  the  seedlings,  which  were  always  infected  in  their  earliest 
stages,  long  before  they  were  full  grown,  and  consequently  before  their 
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individaal  parts  had  reached  fall  size.  The  fangas  germs  can  follow- 
this  stretching  of  the  tissae  of  the  host  pUnt  ouly  at  their  extremities, 
not  iu  the  remoter,  older  parts,  which  are  incapable  of  intercalary 
growth,  and  which,  conseqaently,  being  subject  to  strain,  mast  be  ob- 
literated by  being  drawn  ont  into  threads. 

Even  in  the  next  series  of  experiments  in  which  older  pla^its  were 
infected;  that  is,  somewhat  older  seedlings  in  which  the  sheath  leaf  was 
over  a  half  inch  long,  bat  not  yet  broken  throagh,  the  places  of  pene- 
tration occnrred  more  rarely,  and  where  they  were  to  be  seen  many  of 
the  penetrated  germ  tubes  had  ceased  to  grow  in  the  outer  cell  layers. 
They  then  exhibited  an  entirely  different  appearance,  viz,  a  strong 
swelling  of  the  membranes,  which  was  often  associated  with  a  yellowish 
color.  These  objects  had  an  unmistakable  likeness  to  Wolff's  dravrings 
of  the  penetration  spots,  which  the  author  has  described  as  formidg  a 
cellulose  sheath  around  the  penetrating  germ  tubes.  I  have  never  seen 
such  a  sheath  in  normal  cases  of  penetration  and  I  consider  it  quite 
probable  that  Wolff  only  saw  imperfect  spots  of  penetration,  with  swollen 
germ  tabes  which  he  mistook  for  cellulose  sheaths,  because  he  confined 
his  inflections  solely  to  the  sheath  leaf  in  which,  in  somewhat  older 
stagt^s,  the  penetrated  germ  tube  can  not  push  in  any  further.  (Wolff, 
Brand  des  Getreides^  Halle,  1874.) 

In  order  to  follow  up  thes.^  observations  I  made  repeated  infection 
experiments  with  seedlings  in  which  the  sheath  leaf  was  nearly  full 
grown  and  was  already  broken  through  for  half  an  inch  by  the  fol- 
lowing leaves.  Here  from  the  root  node  to  the  uppermost  point  I  found 
no  longer  any  normal  spots  of  penetration.  Very  rarely  a  thread  was 
found  which  had  pushed  through  the  two  outer  cell  layers,  then  ceased 
its  penetration  and  slowly  perished  with  swelling  of  its  membrane.  At 
the  same  time  there  lay  upon  the  surface  hundreds  of  germinated 
oonidia  which  could  no  longer  penetrate,  because  the  epidermis,  fully 
formed  in  the  meantime,  was  no  longer  permeable.  The  seedlings,  there- 
fore, in  this  stage  of  development  already  behaved  toward  the  fungous 
germs  exactly  as  do  all  parts  of  fully  developed  plants,  into  which,  as  is 
well  known,  the  threads  can  not  penetrate  and  in  which  they  can  not 
grow  further. 

Up  to  this  point  of  the  investigation,  therefore,  my  observations 
confirmed,  with  some  additions  and  amplifications,  the  earlier  results 
of  Kiihn  and  some  statements  of  Wolff.  Nevertheless,  it  would  ap- 
pear to  me  that  they  only  partially  exhaust  the  question  as  to  the  place 
of  penetration  of  the  smut  germ  into  the  host  plant,  and  that  even  the 
new  proof  material  which  supported  the  old  idea  hitherto  generally 
accepted,  that  the  smut  germs  must  penetrate  into  the  young  seedlings 
in  order  later  to  produce  smut  in  the  full  grown  plants,  is  still  insuffi- 
cient and  can  not  well  be  regarded  as  definitely  concluding  the  investi- 
gation. For  why  should  the  penetration  occur  only  in  the  young  seed- 
ling which  possesses  no  other  disposition  for  it  except  the  immaturit^y 
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of  its  tissaes,  t^hich  allows  the  penetration  oT  the  germ  f  Do  not  all 
incipient  tissues  of  the  growing  tip  of  fall-grown  plants  likewise  ex- 
hibit this  immature  condition  t 

With  our  ordinary  cereals  further  experiments  did  not,  indeed,  ap- 
pear to  be  practicable  on  account  of  their  small  size.  The  growing  tips 
of  oats,  barley,  wheat,  etc.,  are  too  small ;  it  is  here  scarcely  possible  to 
bring  the  fungous  germ  into  the  still  closed  parts  of  the  bud ;  the  youDg 
ovaries  are  also  too  minute  to  work  on  with  sufficient  clearness  of  view. 
But  I  will  nevertheless  add  that  the  penetration  of  fungous  germs 
which  I  had  here  introduced  into  the  heart  of  the  growing  point  by 
means  of  the  long  drawn  ont  point  of  a  spraying  flask,  was  established 
by  direct  observation  and  the  threads  of  the  penetrated  germs  oould  l>e 
seen  in  the  leaves. 

But  the  long  series  of  experiments  which  I  conducted  with  the  larger 
cereals,  corn  and  sorghum  (Fir«e),  proved  this  much  more  convincingly. 
Here  the  tip  is  more  open.  The  unexpanded  leaves  of  the  bud,  folded 
one  within  another,  open  in  the  form  of  a  large  cornet  into  wliich  we 
can  spray  with  the  syringe  flask  nnlimited  quantities  of  the  nutrient  so 
lutions  containing  sprout  conidia.  These  soak  down  deep  between  the 
closed  leaves,  and  in  corn,  can  even  reach  the  growing  tip  itself  with  its 
young  staminate  panicle,  in  case  the  latter,  in  a  somewhat  advances! 
stage  of  development,  has  already  pushed  upward  far  enough  in  the 
bud.  Furthermore,  in  corn  the  large  adveutive  incipient  roots  on  the 
lower  part  of  the  axis,  and  the  pistillate  spikes,  particularly,  which  ap- 
pear later  upon  the  fully  developed  axis  as  sprouts  in  the  leaf  axils, 
ofifer  excellent  places  of  attack.  Of  course  these  experiments  had  to 
be  made  on  large  plants,  or,  in  case  of  the  infection  of  pistillafe  spikes, 
on  nearly  full  grown  ones,  in  the  open  air,  where  any  other  protection 
than  a  temporary  covering  with  large  straw  mats  was  no  longer 
possible. 

In  order,  first,  to  consider  the  experiments  with  sorghnm  and  Usti- 
logo  cruenta^  its  associated  smnt,  I  will  add  that  I  have  infected  in  the 
heart  more  than  600  plants  from  1  to  3  feet  high,  by  simple  injection  of 
the  fluid  containing  the  sprout  conidia.  After  four  days  the  further 
developed  portions  of  the  growing  point,  in  so  far  as  they  had  come  into 
direct  contact  with  the  infec  tive  fluid,  appeared  somewhat  yellow.  Upon 
superficial  sections,  the  picture  of  the  penetration  of  the  fungous  germs 
was  a  very  (?lear  one.  The  whole  surface  was  covered  with  holes,  from 
which  big  and  luxuriant  tubes  extended  into  the  inner  parts  of  the 
young  leaves,  while  through  their  influence  was  brought  about  ob- 
viously a  faint  yellowing,  and  later  a  more  or  less  distinct  wrinkling 
and  shriveling  of  the  attacked  leaves.  In  thin  cross-sections  were  to 
be  found  dozens  of  penetration  spots  cut  through  accidentally,  while  the 
fungous  tubes  grew  through  the  entire  tissue  of  the  young  leaves.  That 
in  this  case  only  the  young  leaves  were  accessible  to  the  fungous  germs 
was  shown  on  the  older  portions  of  the  other  leaves,  which,  though 
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richly  eovered  with  germiDatiDg  coDidia^  did  not  show  a  single  penetra- 
tion spot 

The  experiments  with  corn  and  corn  smat  were  carried  on  still  more 
comprehensively.  Infections  in  the  heart  were  first  made  on  yonng 
plants  aboat  6  inches  high  and  showing  an  open  apt'x,  np  to  those 
of  more  than  2  feet  in  height.  The  appearances  of  penetrations  were 
uniformly  observed  in  all  parts  of  the  yonng  leaves  and  yonngaxes,  in 
jast  the  same  manner  except  that  on  account  of  the  size  of  the  corn  plants 
they  were  yet  more  distinct  than  in  the  sorghnm.  All  the  yonng  leaves 
of  the  bad,  and  the  still  short  and  nnexpanded  parts  of  the  axis  lying 
between,  were  susceptible  to  penetration,  as  well  as  the  tips  of  the 
axes  with  the  staminatB  panicles,  when  the  latter  were  reached  by  the 
spraying  of  the  infective  fluid.  The  penetrations  also  ceased  here  only 
when  all  parts  of  the  bnd  passed  from  immaturity  to  full  development. 
Concerning  the  adventive  roots,  and  also  the  side  sprouts  of  the  pistil- 
late spikes,  which  appear  later  and  were  infected  in  the  bud,  I  can  assert 
exactly  the  same  thing  as  for  the  buds  of  the  main  axis ;  and,  finally,  I 
will  state  merely  for  sake  of  completeness,  that  also  the  scattering  young 
bairs  on  the  leaves,  which  are  incipient  in  the  very  young  leaves,  are 
readily  attacked  by  the  fungous  germs.  Penetration  spots  were  to  be 
seen  on  these  with  especial  distinctness. 

After  all  possible  places  of  attack  by  the  smut  germs  have  been  dis- 
covered, there  now  remains  to  be  added  the  results  which  were  obtained 
in  the  subsequent  production  of  smut  upon  the  proper  host  plants  with 
the  specified  smut  fangi,  by  means  of  the  various  sorts  of  infection. 
This  is  done  for  the  purpose  of  arriving  at  such  conclusions  as  may  be 
drawn  with  scientific  authority  in  regard  to  the  susceptibility  of  the 
host  plants  used  in  our  experiments  to  smut  diseases  at  different  ages 
and  stages  of  development,  and  on  the  appearance  and  spread  of  such 
diseases. 

A  I  begin  with  Vstilago  carbo^  the  notorious  dusty  smut  which  de- 
stroys the  fruit  of  oats,  barley,  wheat,  etc.  The  smut  spores  germinate 
easily  and  produce  sprout  conidia  in  endless  generations  in  nutrient  so- 
lations.  In  mass,  the  sprout  conidia  have  a  hyaline  appearance.  Their 
membranes  become  a  little  slimy  on  the  outside,  so  that  the  germs  can 
not  lie  together  closely,  but  often  form  loosely  connected  heaps,  which 
can  again  be  easily  dispersed  in  fluids. 

The  infections  by  dusty  smut  (Flugbrand)  were  carried  on  with  barley 
and  oats  at  the  same  time,  and  altogether  considerably  over  one  hun- 
dred series  of  experiments  were  made.  In  order  to  exclude  sources  of 
error,  sowings  of  the  ujiinfected  grains  were  made  for  comparison, 
concerning  which  I  will  state,  in  brief,  that  they  brought  fortJi  sound 
culms  and  fruit,  only  showing  one  smutty  plant  in  two  cases. 

I.  For  the  first  series  of  experiments  the  grains  were  chosen  particu- 
larly in  the  earliest  stage  of  germination,  where  the  rootlets  had  already' 
come  forth  and  the  plumule  was  just  visible.  The  tiny  plants  were 
placed  upon  the  earth  uncovered  and  were  sprinkled  all  over  with  sprout 
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conidia  from  the  atomizer.  The  cnltare  remained  about  ten  days  in  a 
room  at  10^  C,  under  cover  in  the  tin  boxes  previously  described  and 
then  the  plants  were  set  out  in  the  field. 

In  ten  experiments  with  oats,  always  with  a  sowing  of  100  graios, 
the  result  was  on  an  average  17  to  20  per  cent  of  smutty  panicles. 
The  infected  barley  remained  entirely  sound. 

IL  In  the  following  series  of  experiments  the  grains  which  barely 
showed  rootlets  were  placed  on  the  earth  and  so  covered  with  a  thin 
layer  of  soil,  at  most  ^m.  thick,  that  only  the  emerging  points  of  the 
seedlings  were  exposed  and  were  infected  by  means  of  the  atomizer, 
consequently  the  infection  only  reached  the  sheath  leaf.  The  shoots 
were  infected  in  the  youngest  stage  when  they  had  pushed  'but  of  the 
earth  about  Jem. 

In  seven  experiments  with  oats,  each  of  100  grains,  the  result  was 
not  more  than  5  per  cent,  of  smutty  plants.  The  barley  remained 
entirely  sound. 

III.  The  infection  was  made  as  in  I  on  uncovered  plants,  the  shoots 
of  which  were  about  1^2<^"»  long,  but  did  not  yet  show  any  opened 
sheath  leaf. 

Here  in  eight  experiments  with  oats  the  result  fell  back  to  2  percent 
of  smutty  plants;  barley  sound. 

lY.  Infection  as  in  11,  the  sheath  leaf  only  infected,  the  remaining 
parts  of  the  seedlings  covered  with  soil,  but  the  shoot  of  the  same  length 
as  in  III. 

In  three  experiments  with  oats  there  was  1  per  cent,  of  smutty  plants ; 
in  two  experiments  none  were  obtained ;  barley  sound. 

y.  Infection  of  uncovered  seedlings  with  sheath  leaf  already  pushed 
through. 

In  two  experiments  with  oats  the  result  was  1  per  cent,  of  smutty 
plants,  in  two  others,  none ;  barley  sound. 

YI.  Experiments  with  infected  soil  in  which  the  nnsprouted  grains 
were  sown. 

In  five  experiments  with  oats  the  result  amounted  4  to  5  per  cent,  of 
smutty  plants ;  barley  sound. 

YII.  Experiments  with  an  abundantly  infected  mixture  of  soil  and 
fresh  horse  dung,  in  which  the  nnsprouted  grains  were  sowed. 

Here  in  three  experiments  with  oats  the  result  rose  to  40  to  46  per 
cent.;  in  three  additional  experiments,  which  were  not  conducted  in  a 
cool  room,  there  was  27  to  30  per  cent,  of  smut;  barley  again  entirely 
sound. 

YIII.  Experiments  with  conidia,  which  had  been  cultivated  ten 
months,  generation  after  generation,  in  nutrient  solutions,  and  which 
ceased  to  grow  out  into  threads  after  the  exhaustion  of  the  solutions, 
infection  of  young  seedlings  lying  uncovered  on  the  earth  in  first  stage 
of  germination,  as  in  I. 

The  result  was  negative.    In  two  series  of  experiments  there  was  in 
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one  case  1  per  cent,  in  the  other  2  per  cent,  of  smntty  plants ;  in  two 
additional  series  no  smntty  plants ;  barley  sonnd. 

IX.  Experiments  with  larger  plants  by  external  infe<'.tion  and  by 
infection  in  the  heart  of  the  growing  tip,  were  wholly  without  resnit. 

The  final  result  of  the  experiments  with  oats  may  be  summed  up  as 
follows:  The  infection  most  productive  of  results  is  upon  the  barely 
germinating  young  seedlings,  jnst  as  it  was  previously  stated  by  KUhn. 

The  exclusive  infection  of  the  sheath  leaf  is  fruitful,  as  a  rule,  only 
in  the  youngest  stages  of  the  same.  The  infection  is  without  result  as 
soon  as  the  inner  leaves  have  pushed  through  the  sheath  leaf  more 
than  1cm.;  from  this  point  on  the  plants  are  proof  against  the  fungous 
germ.  By  the  use  of  nutrient  substrata  for  the  conidia  sproutings, 
consequently  by  means  of  earth  treated  to  fresh  horse  dung,  the  infec- 
tion of  the  young  seedlings  will  be  greatly  increased  and  the  spread  of 
the  smut  very  materially  promoted,*  corresponding  to  the  experience  of 
husbandmen  in  the  use  of  fresh  dung  in  the  field.  Smut  germs,  which 
have  lived  too  long  and  too  exclusively  outside  of  the  host  plant  and 
multiplied  in  the  form  of  sprout  conidia,  lose  their  infective  power  con- 
jointly with  the  ability  to  throw  out  germ  tubes. 

But  how  are  the  negative  results  of  the  experiments  to  be  inter- 
preted f  First,  how  is  it  to  be  explained  that  even  in  the  most  favor- 
able cases  only  a  large  per  cent,  of  the  experimental  plants  become 
smutty  and  not  all  which  were  infected  t  And,  second^  whence  comes 
it  that  in  all  experiments  with  barley  in  not  one  single  case  did  a 
plant  become  smutty  f 

*  The  inflaenoe  of  freah  dang  on  the  produotion  of  grain  smuts  diminishes  quickly 
with  the  age  of  the  dang,  beoaose  the  ooaidia  germinated  in  it  perish,  and  in  old 
rotten  dang  the  smnt  spores  develop  imperfectly  or  not  at  all.  The  less  wet  the  dnng 
the  more  slowly  decay  takes  place,  and  the  longer  the  smnt  germs  can  maintain  them- 
BeWos  in  it. 

In  the  dang  of  horsee,  and  of  swine  also,  are  to  be  found  many  oat  and  barley 
grains  which  have  not  been  digested  and  which  snbsequently  germinate  in  the  dang. 
Many  times  by  the  hundred  in  root  fields  I  have  come  across  such  germinated  barley 
grains,  accidentally  transported  into  the  field  with  the  fresh  swine  dung,  and  have 
found  that  for  the  most  part  they  bring  forth  smutty  spikes.  This  bears  most  strik- 
ing 11  itness  to  the  effect  of  fresh  dung  in  the  spreading  of  smut  and  in  the  appear- 
ance of  smnt  in  freshlff  manured  fields.  In  isolated  cases,  in  small  fields,  I  have 
gathered  the  smntted  spikes  in  thick  bundles,  and  have  found  that  out  of  100  barley 
plants  were  to  be  found  only  10  to  15  sound  spikes.  It  need  not  be  said  that  in 
theae  cases  I  have  each  time  inquired  very  exactly  and  particularly  concerning  the 
way  of  manoring. 
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PRELIMINARY  NOTES  ON  A  NEW  AND  DESTRUCTIVE 
OAT  DISEASE. 

By  B.  T.  Galloway  and  E.  A.  Southwoeth. 

Daring  the  months  of  May  and  Jane  we  received  repeated  coiuplainte 
and  inquiries  concerning  a  mysterious  oat  disease  which  then  threat- 
ened to  destroy  the  entire  crop  of  the  eastern  and  central  States. 

Daring  the  month  of  May^  when  the  oats  were  from  6  inches  to  afoot 
in  height,  the  leaves  suddenly  began  to  tarn  brown  and  die  at  the  tips. 
The  lower  leaves  were  attacked  first  and  the  brown  color  soon  extended 
their  entire  length.  In  a  very  short  time  all  the  leaves  were  dead,  or 
partially  brown,  and  the  prospects  were  that  the  plants  would  die  and 
the  oat  crop  be  a  total  failure.  About  tlie  middle  of  June,  however,  the 
fields  began  to  revive,  the  oats  put  out  some  few  fresh  green  leaves,  most 
of  them  headed  out,  and  by  the  first  of  July  many  of  the  fields  appeared 
in  a  fair  condition  on  superficial  observation.  In  reality,  however,  the 
losses  from  the  disease  will  amount  to  from  35  to  75  x)er  cent,  of  the  crop, 
according  to  the  locality.  Very  discouraging  losses  are  reported  from 
the  State  of  Pennsylvania,  where  there  is  probably  not  a  healthy  oat 
field  to  be  found.  Kentucky  and  Tennessee  have  suffered  even  more, 
their  present  averages  as  reported  to  the  Statistical  Division  being  tbe 
lowest  ever  reported  from  any  State  for  a  staple  crop. 

The  disease  extends  from  New  England  to  Georgia,  and  from  the 
Atlantic  coast  as  far  west  as  Indiana  and  Illinois.  It  is  not  present  in 
Michigan.  All  the  agents  for  the  Statistical  Division  agree  in  ascribing 
the  cause  of  this  remarkable  decline  in  the  oat  crop  to  the  same  thingf 
namely,  a  "blight"  or  "rust"  which  struck  the  fields  in  May. 

The  disease  prevented  the  oats  from  stooliifg  well,  and  it  frequently 
happened  that  all  the  shoots  but  the  main  one  of  a  stool  were  killed. 
As  a  result  the  oats  are  very  thin,  and  in  riding  along  by  a  field 
even  at  a  considerable  distance  one  can  see  to  the  ground  between 
the  drill  rows  when  the  oats  are  in  full  head.  Besides  this  the  losses 
are  augmented  by  the  fact  that  the  amount  of  green  foliage  which  de- 
veloped after  the  attack  was  not  suflScient  to  prodace  a  strong  growth 
of  the  surviving  stalks,  nor  to  supply  material  for  a  good-sized  head; 
the  straw  is  therefore  short  and  light  and  the  heads  small.  The  heads 
do  not  seem  to  be  well  filled,  and  threshing  will  probably  reveal  a  lighter 
yield  than  farmers  themselves  expect. 

Such  a  universal  disease  can  be  attributed  to  no  deterioration  of  soil 
or  lack  of  caltivation,  although  there  is  no  doubt  that  good  cultivation 
will  prodace  better  oats  than  poor,  even  when  they  are  diseased. 
The  disease  has  attacked  oats  on  tbe  best  as  well  as  on  the  poorest 
soils,  fields  that  were  fertilized  as  well  as  those  that  were  not.  The 
oats  are  best,  however,  in  level  well  cultivated  and  well  drained  fields, 
while  they  are  poorest  in  low,  wet  spots  and  on  hillsides  and  other 
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places  where  the  soil  is  thin.  In  such  places  they  are  too  short  to  be 
harvested. 

A  very  carefol  study  of  the  plants  has  been  made  in  the  field  and 
laboratory^  bat  nothing  in  the  way  of  a  fuugoas  or  animal  parasite  that 
ooald  caase  the  troable  has  been  found.  From  the  natnre  of  the  dis- 
ease our  attention  has  been  directed  mainly  to  a  study  of  it  from  a  bac- 
terial standpoint  Bacteria  have  been  found  in  every  specimen  exam- 
ined. Nearly  200  cultures  have  been  made  in  at  least  a  dozen  different 
media  and  all  have  yielded  two  germs,  one  of  which  is  exceedingly  abun- 
dant In  nearly  50  oases  the  disease  has  been  produced  in  young 
pot-grown  plants  by  inoculating  from  direct  material.  Inoculations  of 
young  plants  with  pure  cultures  are  now  under  way  and  it  is  hoped 
that  some  definite  results  will  soon  be  obtained  from  this  source.* 

There  is  still  a  possibility  that  although  the  disease  may  be  caused 
by  bacteria  they  are  dependent  upon  certain  conditions  of  the  atmos- 
phere for  their  development,  and  need  not  be  feared  another  year.  Ex* 
periments  to  settle  this  question  are  also  under  way. 


COPPER-SODA  AND  COPPER-GYPSUM    AS   REMEDIES    FOR 
GRAPE   MILDEW. 

By  J.  Nessler. 

(Translated  from  Biedennann's  CentraU-Blatt  for  April,  1690,  by  Gerald  McCarthy,  N. 

C.  Experiment  Station.) 

For  several  years  preparations  of  copper-soda  and  oopper-lime  have 
been  employed  for  mildew  of  the  grape  with  good  success.  Neither  of 
these  preparations  ^o  any  injury  to  the  sensitive  parts  of  the  vine. 
The  copper-soda  mixture  neither  clogs  the  openings  of  the  sprayer  nor 
interrupts  the  spray  by  foaming ;  moreover,  it  sticks  to  the  leaves  very 
well.  With  this  mixture  the  granular  deposit  is  formed  less  rapidly  the 
first  day,  but  after  that  more  rapidly  than  is  the  case  with  the  copper- 
lime  mixture.  Sulphate  of  copper  is  decomposed  equally  well  by  soda 
and  by  lime.  The  granular  deposit  takes  place  sooner  or  later,  accord- 
ing to  the  method  of  preparing  the  mixtures.  Once  formed,  the  pul- 
vemlent  mass  returns  to  its  former  state  very  quickly  after  being  stirred, 
and  on  this  account  it  is  liable  to  clog  the  opening  of  the  sprayer.  More 
particularly  is  this  the  case  when  the  lime  used  is  not  very  finely 
divided  or  the  copper  solution  is  not  sufiQciently  diluted.  One  should 
therefore  use  in  mixing  only  a  perfectly  homogeneous  lumpless  lime- 
cream  and  copper  solution  so  dilute  that  little  or  no  additional  water 

*  Since  writing  this  the  diseaae  has  been  produced  in  fifty  or  more  caaes  by  inoculat- 
ing with  the  more  abundant  organism.  Five  days  after  inoculating,  the  characteristic 
diacolorations  appeared,  and  cultures  made  from  these  have  yielded  the  typical  organ- 
ism in  a  nearly  pure  condition. 
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need  be  added  before  using.  Neither  mixture  should  be  kept  more 
than  one  day  before  being  used.  The  lime  gradually  precipitates  the 
copper  in  needle-shaped  and  granular  particles,  which  very  quickly 
clog  the  spraying-nozzle.  The  copper-soda  solution  after  a  short  time 
becomes  wholly  unserviceable  on  account  of  the  granular  deposit.  The 
more  or  less  rapid  formation  of  the  deposit  depends  on  the  strength  of 
the  solution  in  soda.  If,  for  example,  oqc  uses  4^  pounds  sulphate  of 
copper  and  5J  pounds  of  soda,  the  deposit  takes  place  in  eight  or  ten 
hours,  whereas  by  using  only  5  pounds  of  soda  the  solution  remains 
serviceable  for  twenty-four  hours  or  longer. 

In  using  the  copper-lime  and  copper-soda  preparations  one  should 
observe  the  following  rules : 

(1)  The  lime  must  be  reduced  to  a  homogeneous  lumpless  cream. 

(2)  Both  the  lime-cream  and  soda  solution  must  be  added  only  to  a 
very  dilute  solution  of  copper  sulphate.  Indeed  this  should  be  so  dilute 
that  no  subsequent  addition  of  water  will  be  necessary. 

(3)  Although  a  larger  amount  of  lime  than  is  necessary  may  be  added 
without  injury  to  the  foliage  of  the  plants,  yet  according  to  the  quan- 
tity of  the  lime  used  will  l)e  the  rapidity  with  which  the  pulverulent 
precipitate  is  formed.    Any  surplus  of  soda  will  injure  the  foliage. 

(4)  The  mixture  must  not  be  stored,  but  used  immediately  after  it  is 
prepared. 

If  one  has  water  handy  to  the  field  it  may  be  more  convenient  and 
expeditious  to  prepare  at  the  house  strong  simple  solutions  of  copper 
sulphate  and  soda,  and  dilute  them  afterwards  in  the  field.  One  may, 
for  example,  wet  2  pounds  3  ounces  copper  sulphate  with  1^  gallon  of 
water  and  2  pounds  9  ounces  soda  with  the  same  quantity  of  water,  and 
for  this  purpose  hot  water  is  the  best.  Twenty-six  ounces  of  burnt  lime 
or  5J  pounds  of  air-slaked  lime  will  produce  1^  gallon  of  lime-cream.  For 
the  production *of  the  final  mixtures  dilute  2^  gallons  of  the  copper  solu- 
tion to  26  gallons  and  add  2^  gallons  of  the  soda  solution  or  the  same 
quantity  of  the  lime-cream.  Weak  mixtures  act  about  as  well  as  strong 
ones,  and  instead  of  4^  pounds  copper  sulphate,  one  may  use  only  2 
pounds  3  ounces.  In  place  of  5  pounds  of  soda,  2  pounds  9  ounces  may 
be  used.  But  where  the  weaker  mixtures  are  employed,  it  is  recom- 
mended to  spray  somewhat  more  copiously. 

The  author  has  also  experimented  with  a  dry  powder  composed  of 
10  parts  copper  sulphate,  10  parts  burnt  lime,  and  100  parts  calcined 
gypsum. 

Spraying  with  liquids  is  preferable  to  dusting  with  powders,  be- 
cause in  liquid  form  the  copper  is  more  divided  and  sticks  longer  to 
the  leaves ;  the  effect  being  therefore  more  permanent  On  the  other 
hand  the  powder  is  very  convenient  in  cases  where  an  efiective  spraying 
apparatus  is  wanting  and  in  situations  where  water  is  difScult  to  pro- 
cure. Moreover  the  powder  can  be  applied  by  women  ;  the  liquids  can 
not. 
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NOTE  ON  A  MINNESOTA  SPECIES  OP  ISARiX  AND  AN  ATTENDANT 

PACHYBASIUM. 

By  Conway  Mao  Millan. 

Early  in  April  Mr.  E.  P.  Sheldon  found  ou  the  river  bank  below  St. 
Anthony'8  Falls,  Minn.,  a  pupa  of  Orgyia  IeucoHtigma,coniiDonly  known 
B»  the  Tnssock  moth,  which  was  covered  with  a  growth  of  Imria.  The 
faup^us  dues  not  correspond  to  any  described  si>ecies  in  all  its  charac- 
teristics^ though  I  have  determined  it  provisionally  as  Isaria  spkingumj 
Schw.,  which  is  the  conidial  form  of  Cordyeeps  spkingum^  (Tul.).  The 
description  of  the  Minnesota  form  is  appended : 

Stromata  gregarions ;  1^  to  3  centimeters  high,  i  millimeter  thick,  and 
slightly  snbclavate,  arising  from  a  pulverulentgrannlose,  yellowish 
mycelinm,  conidial  area bnt  slightly  thickened,  hyphae  4/i  in  thickness, 
indistinctly  yellowish,  couidia  very  minute,  ovoid,  1^-2  by  J-1Ja«j 
hyaline,  deciduous. 

This  does  not  coincide  exactly  with  the  description  of  Isaria  sphingumj 
Schw.,  given  in  Saccardo's  Sylloge  Fungorum^  but  in  the  genus  Isaria^ 
and  throughout  many  of  its  allies  exact  descriptions  are  not  attainable, 
owing  to  the  failure  of  the  older  mycologists  to  measure  hyphsB  and 
spores  as  well  as  stromata  and  conidial  areas. 

An  effort  to  cultivate  this  species  of  Isaria  was  made. 

Portions  of  conidial  areas  were  removed  with  sterilized  forceps,  and 
were  then  placed,  with  every  precaution,  in  gelatine  culture  tubes. 
Some  of  those,  prepared  by  Dr.  George  Grubler,  of  Leipsig,  happened 
to  be  at  hand  and  were  chosen  for  three  cultures.  Repeated  experi- 
ments showed  that,  together  with  adventitious  forms — Mticrosporium  in 
one  case  and  Piptocephalis  in  another — a  very  peculiar  plant,  clearly  of 
the  genus  Pachyh(mum^  Sacc. — was  constantly  developed  in  the  gelatine 
tabes.  This  Fackybasium,  distinguished  by  its  bottle-shaped  {ampuUu 
form)  basidia,  whorled  along  the  fertile  hyph»,  as  in  Verticilliumj 
^ees.,  is  possibly  P.  hamatunij  (Bon.)  Sacc,  described  in  the  Sylloge  Fun- 
gorum  Vol.  IV,  pp.  149, 150.  Since,  however,  the  Sacoardian  descrip- 
tion lacks  measurements,  a  description  is  appended. 

Forming  minute  yellowish  patches  on  gelatine,  bec^oming  grayish  or 
greenish- white,  fertile  hyphie  3^-4  //.  in  thickness,  40-90  //.  in  length; 
ascending  with  whorls  of  basidia,  either  directly  attached  or  with 
secondary  branches  interpolated ;  basidia  shortly  ampulliform,  necks 
constricted,  conidia  ovoid  1 J-2  by  ^-IJ  //.,  clinging  persistently  to  the 


It  will  be  seen  that  measurements  of  the  spores  and  hyphse  of  this 
Pachybasium  correspond  exactly  with  those  given  above  for  the  Inariaj 
and  this  fact,  together  with  the  appearance  of  the  former  so  uniformly 
Id  connection  with  the  latter,  might  tend  to  give  the  impression  that 
the  two  genera  are  pleomorphous  and  that  in  Pachyhaaium  we  have 
another  step  in  the  life  history  of  Cordyceps.    It  is  well  known  tha^ 
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Isaria  gives  rise' to  peculiar  forms  iu. gelatine  caltares;  for  example, 
according  to  Alfred  Giard,  reported  in  the  Journal  op  Mycology, 
Vol.  v.,  p.  174,  Tsaria  destructor  assames  the  form  of  Coremium.  Core, 
mium  is,  however,  a  genus  of  Stilbece  very  dose  to  Isaria^  while  Pachy- 
basium  is  in  the  Mucedinece.  By  the  plate-cultnre  methods  it  is  hoped 
that  absolutely  pure  cultures  of  the  Isaria  may  be  obtained,  and  if 
there  is  this  genetic  connection  between  Packybasium  and  Isaria  it  may 
then  become  capable  of  demonstration.  The  preceding  note  is  intended 
simply  to  direct  attention  to  the  fact  that  Pachybasium  has  been  dis- 
tinguished in  American  habitat,  and  that  it  may  be  looked  for  in  con- 
nection with  Isaria  spkingumy  Bchw.  on  gelatine  cultures  of  the  latter 
form. 

Univkesity  op  Minnesota. 


A  FEW  NEW   FUNQI. 

By  J.  B.  Ellis  and  8.  M.  Teacy. 

Phyllaghoea  stenostoma,  n.  s.  On  leaf  of  Panicum  brizantkemum 
from  Africa.  Com.  Prof.  S.  M.  Tracy.  No.  501.  Stromata  innate,  only 
slightly  prominent,  black,  rather  iude&nitely  limited,  subelongated,  1-2 
millimeters  long,  punctate  from  the  slightly  prominent  hysteriiform  os. 
tiola.  Ascigerous  cavities  small,  subgloboso,  numerous.  Asci  subfas- 
ciculate,  sessile,  oblong  cylindrical,  40-45  by  7-8/i.  Sporidia  biseriate, 
oblong,  l-septate  and  slightly  constricted  at  the  septum,  yellow-brown, 
12-15  by  3-3  J;/.  Bears  a  general  resemblance  to  P.  graminis^  but  less 
prominent,  sporidia  different  besides  in  the  narrowly  compressed  osti-. 
lum  which  resembles  a  minute  Hysterium. 

FusAEiXTM  GELTiDis,  n.  s.  On  fruit  of  Oeltis  occidentalism  Starkville, 
Miss.,  May,  1890,  Tracy,  1333.  Sporodochia  scattered,  erumpent,  pal- 
vinate,  pale  orange,  ^1  millimeter  in  diameter.  Basidia  subflEbSciea- 
lately  branched  above,  branches  erect,  40-60  by  4^1,  septate.  Gonidia 
fusoid,  nearly  straight,  only  the  obtusely  pointed  ends  slightly  curved, 
5  septate,  40-60  by  4r-5fi. 

Cladospoeium  yelutinitm,  n.  s.  On  Pkalaris  OanariensiSj  Stark- 
ville, Miss.,  March,  ls90.  Forming  veiutinous,  olive-brown  patches 
^1  centimeter  long,  or  by  confluence  longer,  slightly  thickening  and 
distorting  the  leaf;  hyphse  erect,  simple,  septate,  subundulate,  pale 
brown,  60-75  by  4^-5^ ;  condia  terminal,  8-20  by  4-5ai,  1-3-septate, 
subhyaline,  the  shorter  ones  elliptical,  the  longer  ones  oblong  or  cylin- 
drical. 

PuociNiA  APOCEYPTA,  n.  s.  On  AsprellaHystrix^  Canon  City,  Colo., 
Tracy,  August,  1887.  Hypophyllous,  sori  oval  or  oblong,  occupying 
the  entire  under  surface  of  the  lower  leaves  and  remaining  covered  in- 
definitely by  the  epidermis  5  uredospores  oval,  epispore  thin,  minutely 
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roagfaenedy  20-22  by  23*26pt ;  teleatospores  davate  or  obloog,  not  con- 
stricted, thickened  above,  usually  trancate  with  a  broad  flat  apex  but 
often  pointed  or  irregular,  narrowed  below,  smooth,  14-18  by  42-56;i; 
pedicel  very  short.  Allied  to  P.  ooronata,  Oda.,  but  the  terminal  proc- 
esses are  either  wanting  or  only  rudimentary. 

Ubedo  pbbidebmiospoba,  n.  8.  On  SparUna glabra^  Ocean  Springs, 
Miss.,  Tracy,  September,  1889.  Epiphyllons,  sori  linear,  near  the  base 
of  the  leaf,  long  covered  by  the  remains  of  the  ruptured  epidermis; 
spores  bright  red,  pyriform,  echinulate,  much  thickened  at  the  apex, 
Id-22  by  36-45/i;  pedicel  short  but -distinct 

Ubedo  itstssb^,  n.  s.  On  Nyasa  oapitata^  Jackson,  Miss.,  Tracy, 
November,  1888.  Hypophyllous,  sori  minute  and  scattered  over  the 
entire  under  surflEice  of  the  leaf,  but  not  confluent;  spores  globose  to 
pyriform,  epispore  thin,  minutely  echinulate,  12-15  by  15-30/i. 

(JsTiLAGK)  BUOHLOES,  II.  s.  On  leavcs  of  Btuhloe  daotylo%de$j  Oool- 
edge,  New  Mexico,  June,  1887.  Sori  cylindrical,  mostly  about  1  cen- 
timeter long  and  2  millimeters  thick,  covered  by  a  thin  gray  membrane 
and  filled  with  the  black,  subglobose,  very  minutely  echinulate-rough- 
ened  spores,  12-15/4  in  diameter.  The  sori  occur  on  either  side  of  the 
leaf,  mostly  near  the  tip,  and  resemble  miniature  sausages ;  sometimes 
two  being  ^ound  exactly  opposite  each  other  on  the  same  leaf! 

GiNTBAGTiA  AYEN^,  n.  s.  OnAvena  elatiotj  Starkville,  Miss.,  July, 
1839.  Transforming  ihe  ovaries  into  a  compact  black  mass  about  as  large 
as  a  small  shot,  made  up  of  compact  masses  of  subglobose  spores  5-6/c 
in  diameter,  hyaline  at  first,  brown  at  maturity ;  epispore  smooth  and 
comparatively  thin. 

SoBOSPOBHTM  OBANULOSUM,  n.  8.  Ou  SHpa  viriduUij  Trinidad,  Oolo., 
Tracy,  June,  1887.  luvolviug  the  entire  flower-spike,  which  becomes  so 
aborted  i^hat  it  barely  opens  the  sheath  of  the  upper  leaf;  spore  masses 
globose  or  irregular,  50-75/4  iu  diameter,  composed  of  20-50  smooth, 
globose,  or  by  pressure  irregular  spores,  14-16/i. 

nsTlLAOO  Hn.ABTas,  n. 8.  On  Hilaria  Jame8ii,  Albuquerque,  N.  Mex., 
Tracy,  June,  1887.  Involving  the  entire  flower-spike,  and  forming  a  com- 
pact cylindrical  or  ovate  mass  ^1  by  ^  centimeter,  inclosed  in  a  thin  gray 
membrane;  spores  oval,  brown,  sharply  echinulate,  10-14  by  12-15/4,  or 
globose;  12-12/4.     U.  cylindrioa,  Pk.  has  smaller  spores. 

USTILAOO  OXALIDIS,  n.  «.,  N.  A.  F.  2424,    Starkville,  Miss.,  Tracy, 
May,  1888.    In  ovaries  of  0xal%8  stricta,  filling  the  entire  ovary  with  a 
mass  of  reddish-brown  spores;  spores  globose,  10-12/4;  epispore  rather 
thick,  sharply  echinulate. 
5461--NO.  2 3 
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COMBATING  THE  POTATO  BLIGHT. 

By  J.  H.  BCnzli. 

[Translated  from  Biedermann's  Centra  11-Blatt  for  April,  1890,  by  Gerald  McCarthy, 
N.  C.  Experiment  Station.] 

The  use  of  preparations  of  copper  sulphate  as  a  means  of  checking 
the  potato  blight  has  in  practice  proved  a  brilliant  success.  The  ex- 
periments made  by  the  author  in  the  years  1887  and  1888  indicate 
clearly  that  potato-growers  should  not  begrudge  the  small  expense  of 
applying  the  remedies  if  they  aim  at  extensive  cultivation  of  the  potato 
plant.  The  fungicides  employed  in  the  above  mentioned  years  were  as 
follows : 

(1)  Bordeaux  mixture:  17  pounds  10  ounces  copper  sulphate;  33 
pounds  lime ;  34  gallons  water. 

(2)  Oopper-soda  solution:  (a),  2  pounds  3  ounces  copper  sulphate;  3 
I)ounds  5  ounces  soda;  26  gallons  water;  (6),  4  pounds  6  ounces  copper 
sulphate;  6  pounds  10  ounces  soda;  26  gallons  water. 

(3)  Azurln  (prepared  after  Morgenthaler's  formula). 

(4)  Poudre  Ooignet. 

For  the  first  treatment,  made  before  the  flowers  fell,  the  author  nsed 
the  preparations  1, 2a,  3,  and  4,  there  being  one  plot  for  each  solation. 
The  plots  were  so  arranged  as  to  give  to  each  the  same  exposure,  fertil- 
ity and  texture  of  soil.  Soon  after  the  observation  was  made  that 
wherever  the  azurin  was  used  the  result  was  unsatisfactory.  The  Bor- 
deaux mixture  gave  quick  results,  but  its  manipulation  was  difficaU. 
Under  the  circumstances  the  author  concluded  to  use  a  stronger  solu- 
tion of  No.  2a,  and  at  the  second  spraying  of  the  vines  employed  sola- 
tion No.  2b.  The  Poudre  Coignet  was  laid  aside,  as  it  was  found  to  be  of 
no  service  whatever,  and  besides  badly  burned  the  leaves  and  stems. 

Plot  1  was  sprayed  the  second  time  with  a  dilute  solution  of  the  Bor- 
deaux mixture,  viz :  6  pounds  10  ounces  copper  sulphate,  6  i)ounds  10 
ounces  lime,  and  26  gallons  of  water.  Plot  3  received  azurin  again. 
This  second  application  was  given  at  the  beginning  of  August,  but  soon 
afterward,  in  spite  of  the  Azurin,  the  plot  was  found  badly  affected. 
Part  of  the  plot  was  immediately  resprayed  with  solution  No.  26,  bat 
with  only  partial  success,  because  the  blight  had  already  secured  sach 
an  advantage  that  it  could  not  be  dislodged.  Nevertheless  the  supple- 
mentary treatment  showed  some  effect.  In  each  treatment  the  author 
aimed  to  use  upon  one  acre  (juchart)  53  gallons  to  79  gallons  of  fluid, 
put  on  with  an  efficient  sprayer  so  that  the  liquids  were  well  distributed 
on  both  sides  of  the  leaves,  insuring  more  complete  adhesion  and  less 
risk  that  the  material  would  be  all  washed  off  by  the  first  rain. 

Although  the  weather  was  copiously  moist,  with  the  inevitable  resalt 
of  dissolving  away  the  protective  materials  used,  the  plots  treated  with 
the  Bordeaux  mixture  and  copper-soda  solutions  were  still  green  at  the 
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begimung  of  September,  while  on  all  the  other  plots  the  vines  were 
completely  dried  ap.  Where  the  soda  solution  had  been  used  the  leaves 
and  steins  appeared  large  and  floe ;  where  the  copper  lime  mixtare  had 
been  used  the  leaves  and  stems  were  considerably  smaller. 

The  harvest  gave  the  following  results : 

Plot  1  (Bordeaux  mixtures). — ^Three-fourths  average  yield  of  sound 
tabers.    The  tubers  were  small  but  solid.    Few  were  diseased. 

Plot  2  (Copper-soda  solutions). — Full  average  yield  of  sound  tubers, 
besides  some  diseased  ones.    None  were  rotten. 

Plots  3  and  4  (Azurin  and  Poudre  Ooignet). — One-fourth  an  average 
yield.  On  Plot  3,  where  the  solution  2b  had  been  used,  the  harvest 
was  two-fifths  of  a  full  yield. 

The  author's  experience  leads  to  the  conclusion  that  potato  fields 
should  be  sprayed  twice — ^the  first  spraying  about  July  1,  the  second 
about  August  15.  For  early  varieties  the  treatments  should  be  earlier. 
The  author  especially  recommends,  in  the  order  given,  solution  26,  and 
the  Bordeaux  mixture  reduced  to  6  pounds  10  ounces  copper  sulphate, 
6  pounds  10  ounces  lime,  and  26  gallons  of  water. 


MUCRONOPORUS  ANDBRSONI,  n.  8. 

Bt  J.  B.  Ellis  and  Benjamin  M.  Evebhabt. 

Under  the  bark  of  an  oak  log,  Newfleld,  N.  J.,  April,  1890.  Found 
by  Mr.  F.  W.  Anderson,  to  whom  the  species  is  dedicated.  Effused, 
immarginate,  entirely  concealed  by  the  bark  which  is  finally  thrown  off, 
20  or  more  centimeters  long  and  5  centimeters  broad.  Pores  about  half 
a  centimeter  long  and  i  millimeter  in  diameter,  marginal  ones  broader 
and  shorter,  margins  acute,  nearly  round,  chestnut  color,  stained  yellow- 
ish by  the  sulphur-yellow  spores,  (5-6  by  4-5/i),  which  are  discharged  in 
great  abundance,  coloring  the  inner  surface  of  the  bark  and  escaping 
through  the  cracks  in  the  bark  in  such  abundance  as  to  cover  the  leaves 
and  other  things  near  with  a  bright  sulphur-yellow  coating.  Spines 
not  very  abundant,  conical  at  first,  then  elongated  to  15-25;i  long  by 
W/i  thick. 

The  subiculum  firom  which  the  pores  arise  is  very  thin,  so  that  they 
penetrate  almost  to  the  wood.  The  hymenium  when  fresh  is  very  soft 
and  pliable  and  the  walls  of  the  pores  contract  in  drying,  so  that  they 
are  often  torn  from  their  attachment  below  and  the  hymenium  becomes 
very  much  cracked. 

The  yellow  coating  of  spores  discharged  on  the  bark  constitutes  the 
so-called  ^^  Ohromosporium  pactolinum,  Oke.  &  Hark."  (0.  vitellinum^ 
8.  &  B.  in  Syll.,— (7.  IsdbeUinum^  iu  N.  A.  F.,  1391.) 
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15.  Baiubt,  L.  H.    Dampiiig  oSL    American  Garden,  Vol.  XI,  No.  VL    Jone,  1890,  p. 

348.  Thinks  diBeaee  due  to  '*  potting-bed  fungus,"  and  recommends  prevent- 
iye  remedies. 

16.  Benton,  L.  E.    A  JapaneM  plmn  disease  (with  figure).    Pacific  Rnral  Press,  May 

17,  lri90.  Vol.  XXXIX,  No.  20,  p.  505.  TaphHna  pruni,  TuL,  on  imported  spe- 
cies of  plum. 

17.  BBS8BY,  C.  E.    The  disoasas  of  furm  and  garden  erops.    No.  I.    Announces  series 

giviug  list  of  diseases  to  be  spoken  of.  Nebraska  Farmer,  January  30,  1890, 
Vol.  XIV,  No.  5,  whole  No.  402,  p.  89. 

18.  No.  II.    Blaek  knot  IPlowrightia  morhosa,  (8chw.)  Sacc.  ].    Ibid.,  Febraarr 

13,  1890,  Vol.  XIV,  No.  7,  whole  No.  404.  p.  129.  Gives  popular  life  history 
with  recommendation  to  cut  and  bum  diseased  parts. 

19. No.  III.    Stinking  smut  [  TilUtia  fatens,  (B.  &  C. )  Trel.  ].    Ihid,,  February 

13, 1890,  Vol.  XIV,  No.  7,  whole  No,  404,  p.  130.  Defines  "smut,"  gives  means 
of  propagation,  and  recommends  blue-vitriol  solution  for  seed- wheat. 

20.  No.  IV.     Grain  smut  [  Usiilago  segetum,  (BnlL)  Dit.].    Ibid.j  Febroaiy  20, 

1890,  Vol.  XIV,  No.  8,  whole  No.  405,  p.  151.  Recommends  rotation  in  crops 
to  prevent  continnance  of  disease. 

21.  No.  V.  Comsmut  [Cr»«Ia^oiiiay(li«,(DC.)Corda],  /Wd.,  February  27, 1890, 

Vol.  XVI,  No.  9,  whole  No.  406,  p.  165.  Notes  injury  from  disease  and  danger 
of  using  manure  from  animals  fed  with  smutty  com. 

22.  No.  VI.    Soighum  smut  [  UsWago  »orghi,  (Link.)  Pass].    Ibid.,  Vol.  XIV, 

No.  10,  whole  No.  407,  p.  189,  March  6, 1890.  Notices  appearance  of  smut  on 
Mill's  maize  in  Nebraska  and  Wisconsin ;  recommends  bath  of  blue-vitriol 
water  for  seed. 

23.  No.  VII.    The  strawberry   leaf-spot  (Bamularia    Tulameif  Sacc).    IWd., 

March  15, 1890,  Vol.  XIV,  JNo.  11,  whole  No.  4o8,  p.  209.  Discusses  removal 
of  all  leaves  in  fall,  as  preventive  measure. 

24. No.  VIII.    Orain  mat  {Puccinia  graminia,  Pers.,  and  other  species).    /Wd., 

March  27,  1890,  Vol.  XIV,  No.  13,  whole  No  410,  p.  250.  Gives  life  histoiy 
with  well-known  means  of  preventing  spread. 

25.  No.  IX.    The  rust  of  the  Indian  ooxn  {Puccinia  aorghij  Schw.).    /Wd.,  April 

10, 1890,  Vol.  XIV,  No.  15,  whole  No.  412,  p.  293.  Recommends  all  uncnt  fod- 
der to  be  burned,  thus  preventing  wintering  of  fungus. 

26. No.  X.    The  raspberry  stem  fungns.    Ibid,,  April  24, 1890,  Vol.  XFV,  No.  17, 

whole  No.  414,  p.  333.  Refers  to  destructiveness,  with  general  means  of 
combating  the  fungus. 

27.  Seymour  and  EarU's  eoonomio  fimgi.    American   Naturalist,  March,  1890, 

Vol.  XXIV,  No.  279,  p.  277.     Remarks  usefulness  of  the  publication. 

28.  Elliif  North  American  Amgi     American  Naturalist,  March,  1890,  Vol.  XXIV, 

No.  279,  p.  277.     Short  comment  on  quality  of  the  work. 

29.  BiLUNOS,  John  S.    Some  tiny  fongi.    Youth^s  Companion,  Vol.  63,  No.  20,  May 

15,  1890,  p.  272.    Notices  bacteria,  fermentation,  fungus  on  tomato. 

30.  BOLLKT,  H.  L.    Note  on  the  whsat  nut    Microscopical  Journal,  March,  1890,  Vol. 

XI,  No.  3,  p.  59.  Discusses  question  of  other  host  than  Barberry  for  the 
escidium  of  P.  graminia.  Notes  possible  infection  through  sporidia  or  dis- 
semination of  early  formed  nredospores.  Expresses  opinion  that  neither 
P.  rubigo-vtra,  (D.  C. )  Wint.,  nor  P.  graminiSf  Pers.,  are  truly  perennjal.  Sug- 
gests questions  in  regard  to  winter  life  and  identity  of  P.  rubigovera  with 
European  species. 
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31.  Chsster,  F.  D.  a  botaaioal  deteriptioii  of  the  Uaek-rot  of  tho  gnpo  (with  figures 
from  Add.  Sept.,  Section  of  Vegetable  Psthology^  1886).  Seoond  Annual  Re- 
port of  Delaware  Agricultural  Experiment  Station,  1889,  lioned  February, 
1890.  Presents  in  concise  popular  form  the  results  of  iuvestigations  of  Sec- 
tion Vegetable  Pathology,  and  others,  into  life  history  of  Lcntadia  Bidwtlliif 
(Ellis)  V.  &  R. 

32. Peach  yellows,  ealtors  tests.    lMd,f  pp.  93-94.    Shows  complete  failure  of 

attempts  to  produce  bacterial  colonies  in  peach- wood  Infusions  or  nutrient 
gelatine  from  portions  of  the  inner  bark  of  diseased  twigs. 

^ The  blask-rot  of  the  grape  oontrollsd  by  Bordsauz  miztoie.    Ihid.,  pp.  79-87. 

Offers  results  of  experiments  in  1889  omvineyard  of  1199  vines,  near  Smyrna, 
Del. 

34. Spraying  with  snlphids  of  potassium  tn  the  scab  of  the  pear.    Ibid,,  pp.  88- 

91.  Reports  suocessfhl  experiment  near  Newark,  Del.,  upon  the  fruit  of 
fourteen  iiear  trees  attacked  by  Ftuioladium  j^yrtnum,  Fckl.  Same  found  in 
Ball.  Del.  Ag.  Ex.  Sta.  VIII,  March,  1890,  p.  11. 

35. Diseases  of  aUsUs.     Ibid.,  pp.  94-97.     Notices  PhaoidiuM  medicaginis. 

Lasch.,  and  describes  as  new  Cercotpora  helvolay  Saoc.,'yar.  medicaginUf  on 
Medicago  saliva,  with  original  figure. 

36.  CuRTiss,  George  G.    Treatment  of  Utter-rot  of  the  apple.    Bull.  11,  Sect.  Veg. 

Path.,  U.  S.  Dept.  Ag.,  p.  38.  Reports  successful  treatment  of  GUeoBpoHum 
frueHgenum,  Berk.,  irith  potassium  sulphide  and  ammoniacal  copper  carbonate 
solutions.    Prefers  latter  solution. 

37.  Earle,  F.  S.    Experiments  with  ftingieidss  for  plant  disessss.    Bull.  11,  Sect.  Veg. 

Path.,  U.  S.  Dept.  Ag.,  p.  83.  Notes  injury  to  peach  and  plum  leaves  from 
Bordeaux  mixture  applied  for  rust  (Pucdnia  pruni,  Pers.). 

38.  Ellis,  J.  B.,  and  Everhart,  B.  M.    Kotes  on  a  species  of  Oopiinus  from  Xontsna 

(with  Plate  IV).  The  Microscope,  May,  1890,  Vol.  X,  No.  5,  p.  129.  Dc 
scribes  and  figures  Coprinus  solerotigmuSf  £.  &  £.,  as  new,  from  Great  Falls, 
Montaina. 

39.  Galloway,  B.  T.    Report  on  the  ezperiments  made  in  1889  in  the  treatment  of  the 

fimgous  diseases  of  plaati.  Bull.  11,  Department  of  Agriculture,  Section  of 
Vegetable  Pathology.  Contains  reports  on  diseases  of  grape,  apple,  quince, 
pear,  plum,  peach,  melon,  potato,  tomato ;  with  reports  of  Goff,  Howell, 
HoUiday,  Jaeger,  Scribner,  Earle,  and  Pearson,  also  summary  of  volunteer 
reports  on  treatment  of  grape  diseases,  and  announcement  of  new  fungi- 
cides, translated  from  Italian  of  Comes  &  Deperais. 

40. .    Kotes  on  the  ftmgns  of  apple  scab.    Bull.  No.  59,  Mich.  Ag.  Exp.  Sta.,  April, 

1890,  p.  '27. 

41.  Pear  leaf  blight  (with  fig.).  Proc.  15th  Ann.  Meet.  Am.  Ass'n.  of  Nursery- 
men, 1890.  Gives  description  of  Entomosporium  maculatumf  L^v.,  with  latest 
methods  of  treatment. 

4'2.  Goff,  E.  S.  Treatment  of  apple  scab  (with  Plate  I).  Bull.  11,  Sect.  Veg.  Path., 
U.  S.  Dept.  Ag.,  p.  22.  Gives  successful  results  of  experiments  on  twelve 
trees  with  potassium  sulphide,  sodium  hyposulphite,  Bean's  sulphur  powder, 
ammoniacal  copper  carbonate,  and  Bean's  liquid  sulphur  preparation.  De- 
cides in  favor  of  ammoniacal  copper  carbonate. 

43 Prevention  of  apple  seab  (with  fig.).    Bull.  23,  Univ.  of  Wise.,  April,  1890. 

Reports  experiments  made  in  connection  with  Sect.  Veg.  Path,  in  1889.  Re- 
ported in  Bull.  11  of  the  Section  of  Vegetable  Pathology,  Dept.  Ag. 

44. Preventiott  of  apple  scab,  Fusioladium  dmdritieum,  Fckl.  The  Prairie  Far- 
mer, April  19,  1890,  Vol.  62,  No.  16,  p.  246.  Describes  use  of  fungicides  in 
treatment  of  the  disease. 

45.  Halsted,  B.  D.  Why  not  legislate  against  the  Uack  knot  Garden  and  Forest, 
April  16^  1890,  Vol.  IH,  No.  112,  p.  194.    PUnorightia  marhosa,  (Schw.)  Sacc.  is 
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45.  Halbted,  B.  D.— CoDtinaed. 

noted  as  being  from  its  obaracter  easily  legislated  against.  Thinks  tbe  law 
should  be  made  to  include  wild  plnm  and  cherry  trees. 

46.  •    Anthracnose  or  Uight  of  the  oak.    Garden  and  Forest,  Jnne  18,  1890,  Vol 

III,  No.  121,  p.  295.  The  GUBosporium  nertfiaequumj  (FckL)  Sacc,  attacklDg 
Plaianua  ocddenialiSy  d^oribed  in  tbe  Journal  of  Mycology,  Vol.  5,  No.  It 
is  foand  causing  great  damage  to  the  leaves  of  white-oak  trees  nt*ar  New 
Brunswick,  N.  J.  It  is  recommended  to  cut  down  the  affected  trees  to  check 
the  spread  of  tbe  disease. 

47.  Legislation  against  ftmgons  diseases.    Garden  and  Forest,  Jnne  25,  1890, 

Vol.  in,  No.  122,  p.  307.  Gives  copy  of  law  of  New  Jersey  enacted  May  23, 
1890,  authorizing  destruction  of  all  plants  which  in  tbe  opinion  of  the 
officers  of  the  State  Experiment  Station  are  so  diseased  as  to  threaten  iojary 
to  agricultural  interests.  Owners  of  diseased  plants  to  be  recompensed  by 
State.  Notices,  in  connection,  Peronoapora  rubi,  Bal>enh.,  upon  cultivated 
raspberry,  as  being  new  to  this  country. 

48.  Kematodes  and  the  oat  erop.    Garden  and  Forest,  July  2,  1890,  Vol.  Ill, 

No.  123,  p. '319.  Notices  presence  of  bacteria  in  diseased  oat  plants  witbont 
determination  as  to  pathogenic  nature.  Tbe  presence  of  abundant  nema- 
todes in  the  small  roots  is  thought  a  possible  cause.  Refers  to  articles  of 
Comstock,  Atkinson,  and  Neal  on  nematodes,  and  mentions  possible  prevent- 
ive measures  to  be  taken. 

49.  Anthraonose  on  the  maple.    Garden  and  Forest,  July  2,  1890,  Vol.  Ill,  No. 

123,  p.  325.  Mentions  a  tree  of  Acer  ruhrum  standing  near  an  oak  attacked 
with  GlcBosporium  nervUequunif  (Fckl.)  Sacc,  as  having  been  badly  diseased 
with  the  same  fungus. 

50.  — »-    Sweet-potato  soil-xot  and  other  forms.    Rural  New  Yorker,  April  19,  1890, 

Vol.  XLIX,  No.  2099,  p.  249.  Notices  '<  ground-rot''  similar  to  clover  sick- 
ness ;  soft  rot  due  to  a  Mucor;  black-rot,  stem-rov,  and  white-rot,  giving  popu- 
lar descriptions  of  the  various  forms. 

51.  Fungi  h^nrious  to  crops.    Tenth  Annual  Report  New  Jersey  Ag.  £zp.  Sta., 

1889 ;  published  1890,  pp.  231-237.  Notices  prevalence  of  and  remedies  for 
potato-rot,  gprape-rot,  cranberry  gall  fungus  {S^cihytrium  vooctnt,  Thomas), 
cranberry  scald,  cucumber  mildew  (Peronospora  euhensia,  B.  &,  C),  sweet- 
potato  rots.  The  decay  of  market  fruits.  PhyUosUcta  HaUudii,  £11.,  on  Lilac, 
{Syringa  vulgaris j  L.),  mentioned  as  new. 

52.  Fungi  ii^jiuious  to  hortionltoie.    Proc,  N.  J.  Siate  Hort.  Soc,  15th  Aon. 

Meeting,  Dec.  18-19, 1889,  published  in  1890.  Diseases  of  the  following  plants 
are  briefly  mentioned,  with  a  possible  remedy :  Apple,  pear,  quince,  peacli, 
plum,  cherry,  grape,  blackberry,  raspberry,  gooseberry,  currant,  strawberry, 
cranberry,  Irish  potato,  sweet  potato,  egg-plant,  tomato,  watermelon,  sqnasli, 
cucumber,  cabbage,  lettuce,  onion,  carrot,  celery,  parsnip,  beet,  salsify,  beao, 
pea,  rose,  violet,  mignonette,  and  carnation. 

53.  Busts,  smuti,  eigoti,  and  rots.    Some  of  the  diseaaei  tliat  lerionaly  afleot  field 

crops,  vegetables,  and  fimits.  Bemedies  tliat  have  proved  sueoesiftil.  Address 
before  N.  J  State  Board  of  Ag.,  Jan.  31, 1889  (May  26,  1890),  Pamph.  8vo.,  pp. 
21.  Popular  exposition  with  lists  of  fungi  injurious  to  New  Jersey  farm  cropn, 
and  illustrative  plates  of  Phytophthora  infestansy  DBy.,  Claviceps  purpureOj 
Tul.,  Ptfoeiiiui,8p.,  Ti//«^tasp.,aud  Uatilago  Bp. 

5^.  A  new  white  smut.    Bull.  Torrey  Botanical  Club,  April,  1890,  Vol.  XVII, 

No.  4,  p.  95.  Describes  Entyloma  Elliaii,  n.  s.,as  infesting  the  cultivated 
spinach,  Spinacea  oleracea.  Notes  IC.  HnaricB  forma  VeroniccBf  nov.  forma,  on 
Feronica  peregrina,  differing  sufficiently  from  that  on  Linaria  vulgaris  to  war- 
rant name.  Gives  list  of  Entylomata  with  orders  of  host  plants,  showing 
Spinacea  to  introduce  a  new  host  order. 
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55.  Harkness,  n.  W.    Onrled  Iml    Zoe,  San  Franoiaoo,  Cal.,  Vol.  I.  No.  1»  March 

It^.  pp.  87-88.  Remarks  on  probable  identity  of  disease  of  leaves  of 
jEscuIhs   Californica,  with  Ascomyces  deformans^  Berk. 

56.  The  nome&elatare  of  fungi.    Zoe,  San  Francisco,  Cal.,  Vol.  I,  No.  %  April, 

1890,  pp.  49-50.  Remarks  upon  the  probable  identity  of  numeroas  different 
species  described  on  nearly  related  hosts,  noticing  the  excellent  work  of  Dr. 
Farlow'n  Host  Index,  and  criticising  sharply  the  practice  of  species-making 
npon  insufficient  bases. 

57.  Harris,  J.  S.    Grape  diseiaes.    Ann.  Rep.  Minn.  State  Hort.  Soc.  for  1889,  Vol. 

XVII,  pp.  2^:^4-287.  Notices  Perono^pora  viiieola,  B.  &  C,  black-rot,  white- 
rot,  and  bitter-rot ;  remarks  on  seriousness  of  last ;  gives  remedies,  referring 
to  Dept.  of  Agr.,  Sect,  of  Veg.  Path.,  Bull.  5. 

58.  HoLLADAY,  A.  L     Treatment  of  grape  diseases.     Bull.  U,  Sect.  Veg.  Path.,  17.  S. 

Dop.,  Agr.,  p.  70.  Lcdsiadia  BidwelHi,  (Ellis)  V«  &  R.,  and  Peronospora  vit- 
tcola,  B.  &  C,  treated  successfully  with  copper  compounds. 

59.  HowBLL,  A.M.    Report  for  1889  in  treating  diseases  of  the  grape  and  tomato  (with 

plates  VII  and  VIII).  Bull.  11,  Sect.  Veg.  Path,  U.  S.  Dept.  Agr.,  p.  49. 
Describes  aft  length  course  of  treatment  with  Bordeaux  mixture  for  Lantadia 
BidweUiiy  (Ellis)  V.  d&  i{. ;  and  Bordeaux  and  ammoniacal  copper  carbonate 
solutions  for  tomato-rot  {Macroiporium  sp.). 

60.  Jabgrr,  Hermann.    Treatment  of  grape  diseases.    Bull.  11,  Sect.  Veg.  Path.,  U.  S. 

Dept.  Agr.y  p.  65.  Reports  successful  treatment  of  Coniothyrium  diplodiellay 
(Speg.)  Sacc.  Laeatadia  Bidwelliif  (Ellis)  V.  &.  R.  and  Ptrono&pora  vUicola,  B.  & 
C.  ill  Missouri,  with  not«  on  presence  of  black- rot  on  wild  species  of  rifts. 

61.  Jennings,  H.  S.    Some  parasitie  fimgi  of  Texas.    Bull.  9,  Texas  Agr.  Expt.  Sta., 

May,  1890,  College  Station,  Texas.  A  list  with  notes  on  injurionsness.  Sev- 
eral provisional  new  species  given  without  descriptions.  Cercoapora  sp,  n.  s., 
on  Begonia;  Colletotrichium  hramiy  n.  s.,  on  Bromns  uniqUndea;  Diorchidium 
boutelouo!  on  Bouielotut  raoemoaa;  Ravenelia  Texanus,  Ell.  &  Oalw.,  on  Desman- 
thus  or  Cassia;  2\lletia  rugispora^  £11.  &  Galw.,  on  Paspalum plicatulum ;  Usti- 
logo  apieulatat  Ell.  &.  Qalw.,  ou  Andropogan  saccharoides, 

62.  KxLLERMAN,  W.  A.    The  haokbeny  (with  plate).    Industrialist,  Manhattan,  Kans., 

Vol.  XV,  No.  26,  March  1,  1890,  p.  109.  Notices  disease  of  hackberry  '•knot" 
caused  by  Sphterotheca  phytoptophilaf  Kell.  &  Swing.,  and  Phytoptus,  sp.,  gives 
distribution. 

63. Prevention.of  smut    Industrialist,  Manhattan,  Kans.,  Vol.  XV,  No.  25,  Feb- 

mary  22,  1890,  p.  101.  Reports  on  letter  from  J.  L.  Jensen  regarding  aug- 
mentation of  crop  by  hot-water  treatment,  and  method  of  using  said  treat- 
ment. 

64.  Latham,  A.  W.     Diseases  of  the  grape-vine  in  Minnesota.    Ann.  Rep.  Hort.  Soc. 

Minn,  for  1889,  Vol.  XVII,  p.  287.  Notices  "  Greely  rot,"  powdery  mildew  and 
downy  mildew.  Remarks  latter  to  be  the  only  serious  disease  in  the  section. 
Refers  to  work  of  Dept.  of  Agr.  ou  the  subject. 

65.  LocKWOOD,  Samuel.    Fungi  aiEBOting  fishes.    An  aqnaxinm  stody.    Fint  paper,  Sap- 

rolegniOf  read  March  7,  1890  (with  plates  22-23).  Journal  New  York  Micro- 
scopical Society,  Vol.  VI,  No.  3,  July,  1890,  pp.  67-78.  Notices  Saprolegniaferax 
as  attacking  black  sun-fish,  spotted  sau-fishand  a  species  of  pirate  perch,  in 
the  aquarium.  Twenty-four  individuals  succumbed  to  attack  of  fungus  in 
six  weeks.  Describes  and  figures  fungus,  giving  life  history  including  forma- 
tion of  oospore ;  mentions  Dictyuchus  as  found  in  connection  with  S,  ferax. 
Thinks  application  of  carbolic  acid  impracticable. 

(i6. Fongl  aflboting  fishes.    An  aqnariom  study.    Second  paper,  Devoia,  read  March 

21, 1890  (with  plate  24)  Ihid.,  pp.  7^-85.  Q\\ es description  of  Devaa  infundi- 
hiliSy  n.  s.<^attacking  and  destroying  in  an  aquarium  six  specimens  of  Hip- 
pocampus heptagonusy  Rafin.,  giving  abundant  figures  of  fungus,  with  mode 
of  growth. 
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67.  LONSDAUE,  Edwin.    Duniiiiig  off.    American  Gkirden,  Vol.  XL,  No.  6;  June,  1890, 

p.  348.    Mentions  greenhonse  methods  of  treatment. 

68.  Masset,  W.  F.    Damping  off    American  Garden,  Vol.  XI,  No.  VI,  Jnne  1890,  p. 

347.  Ventures  the  opinion  that  the  diseaae  is  dne  to  the  oombined  action  of 
algiB  and  fungi. 

69.  Maynard,  S.  T.    Some  obierratioiu  on  peaeh-yeUows  (with  fignres).     Boll,  No.  8, 

Mass.  Hatch  Expt.  Sta. ,  April,  1890,  pp.  6-12.  Discusses  symptoms  of  disease ; 
its  relation  to  food  supply,  injury  by  cold,  borers,  and  accident;  reeommends 
destruction  of  all  diseased  trees. 

70.  Damping  off    American  Garden,  Vol.  XI,  No.  6,  June,  1890,  p.  347.    Befers 

diseases  to  a  fungus  and  recommends  course  of  treatment. 

71.  McBridb,  T.  H.    The  saprophytic  ftmgi  of  eastern  Iowa  (with  plates  lY  and  V),  Bull. 

Laboratory  of  Nat.  Hist,  of  State  University  of  Iowa,  Iowa  City,  Vol.  I,  Now. 
3-4,  June,  1890,  pp.  181-195.  Continues  a  descriptive  list,  with  notes  on  dis- 
tribution and  microscopical  characters,  begun  in  Vol.  I,  No.  1,  pp.  30-44. 
Noticing  four  species  of  the  series  Hyporhordii^  eight  of  Dermtm,  ten  of  Pra- 
Ulli,  four  of  Copriif  artt,  and  six  species  of  Caprinus,  Figures  in  part  Agaricus 
campester,  A,  sapidtUy  Bussula  sp.  Polyporut  IncteM,  Morchelia  eaoulenta  and 
Lyooperdon  eyathiforme. 

72.  Common  specieB  of  edible  ftmgi.    /Md.,  p.  196.    Deecrilies  three  species, 

Morchelia  esculenta,  Liun.,  Agaricus  campestrUy  L.,  and  Lycoperdon  eyatkiform^f 
Boec,  as  fit  for  table  use. 

73.  McClubr,  G.  W.    The  blight  of  the  syeamore.    Garden  and  Forest,  July  21,  1890, 

Vol.  III.  No.  123,  p.  325.  Notices  Glcpoaporium  nervidequumf  (Fckl.)  8aoc.,  as 
destructive  to  Sycamore  trees  at  Champaign,  111.,  for  twenty  years;  also  as 
found  in  northern  and  western  Illinois,  and  in  fact  tbronghout  the  State. 

74.  Meehan,  Thomas.    Damping  off    American  Garden,  Vol.  XI,  No.  VI,  Jnne  1890, 

p.  347.    Refers  diseases  to  a  fungus,  gives  possible  remedies. 

75.  Morgan,  A.  P.    North  American  ftmgi.     Journ.  Cincinnati  Society  of  Natural 

History,  Vol.  XII,  No.  4,  January,  1890,  p.  163.  Third  paper.  Papers  1  and 
2,  found  in  Vol.  XI,  p.  149,  and  XII,  p.  22  respectively.  The  Ga$tramyoete9, 
read  by  title,  February  4,  1890,  (with  Plate  XVI), 

76.    Myodogioal  oboervationt  I.    Bot.  Gaz.  Vol.  XV.,  No.  4,  April  19,  1890,  p. 

64.  Mentions  habitats  and  peculiarities  of  SchUophyUum,  Menispara,  Arihro- 
^portum,  Bactridiumj  Ncematelia  nuc/eato,  Schw.,  Stereum  albobadiumt  Schw., 
Daorymyo€3  deliquescenSf  Bull. 

77.  Pammel,  L.  H.    Some  ftmgous  diaeaies  of  findt-trees  in  Iowa.    Abstract  from  Pro- 

ceedings of  the  Iowa  Academy  of  Sciences,  1887-^89.  March  10, 1890.  Men- 
tions Enioinoaporium  maculatum,  L^v.,  as  defoliating  all  young  pear-trees  with 
the  exception  of  Chinese  variety.  Notes  its  presence  on  species  of  Pyru9f 
Cydonia,  Mespilus^  and  Cotoneaster, 

78.  Diseases  of  fDrage  plants.    Proceedings  16th  Ann.  Meeting  Iowa  Improved 

Stock-Breeders  Association,  pp.  138-141.  Puccinia  graminiSf  P.  ruhigo-veray 
UsHlago  maydis,  Tilletia  stricBformiSf  Clavicepa  purpurea  are  noticed. 

79.  Beggiatoa  alba  and  the  dying  of  flsh  in  Iowa.    Proc.  Iowa  Acad.  Sci..  lb87-*89, 

March  10,  1690.  Notices  presence  of  the  pntrefJEictive  bacterium  in  watov  of 
State  in  connection  with  dead  fish. 

80. A  oheny  disease.    Ibid,  Treats  of  leaf  disease  caused  by  Cylindroeporium 

padij  Karst.  Discusses  synonomy,  and  refers  Septoria  oeraHnaf  Pk.,  and  S. 
prunif  Ellis,  to  C.  padij  Karst.  Iowa  specimens  were  found  by  Mr.  Bllia  to 
agree  with  Karsten's  species. 

81. Cotton-root  rot    Second  Annual  Report  Tex.  Ag.  Ex.  Sta.,  College  Station, 

Tex.,  pp.  61-85  (with  Plates  I-V,  figuring  Osonium  aurieamuMf  Lk.,  and  Ver- 
Hcillium),  Gi  ves  theories  and  general  character  of  the  disease,  plants  affected 
by  the  cotton  fungus  (0.  zonium  auricomumf  Lk.) ;  the  fungus  on  forest  and 
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81.  Paiockl,  L.  H.— ContioDod. 

apple  trees ;  weeds  affected ;  botanical  characters ;  other  fangi  on  the  roots 
of  cotton  and  sweet  potato;  the  character  of  the  lint  of  diseased  cotton; 
the  seed  of  diseased  cotton ;  treatment,  ube  of  fertilisers  and  manure ;  rota- 
tion of  crops;  how  and  what  plants  to  be  used  in  rotation;  treatment  of 
forest  and  Kpjjiie  trees ;  also  a  list  of  references  to  articles  on  the  subject. 

d2. ITew  limsrteaa  mlUsw.    The  Orange  Ju<1d  Farmer,  May  10,  1690.    Gires 

popular  description  of  Pkgtophtk&ra  pha$eoHf  Thax. 

^3.  Onion  smnt  Orange  Jndd  Farmer,  April  26, 1890.  Popular  reriew  of  re- 
port by  Roland  Thaxter  in  Annnal  Report  Conn.  Ag.  Ex.  Sta.,  1880.    S^  10, 1. 

^- BmaU,  wheat  sad  oat  Orange  Judd  Farmer,  March  29, 1890.  Popular  ex- 
position. 

^.  PsABSON,  A.  W.  ITsiss  on  itrawberry  ealtors.  Garden  and  Forest,  March  19, 1890» 
Yol.  Ill,  No.  106,  p.  141.  Notices  Sphwrella  fragaricBf  Saoc,  and  recommends 
winter  and  spring  liming.  Sodium  hyposulphite  and  potassium  sulphide  are 
thought  also  effective  in  treatment.  Mentions  burning  with  sulphuric  acid 
as  effective. 

B6. Beport  of  szpsrimoLts  mads  in  1889  in  treatment  of  ftmgons  diiesMs  of  plants. 

Bnll.  11,  Sect.  Yeg.  Path.,  p.  41.  Grape  maladies,  apple  leaf-rust,  pear  leaf- 
blight  (with  Plates  Y,  YI),  quince  diseases,  melon  blight,  tomato  blight, 
potato  blight,  strawberry  leaf-blight,  are  treated  of  and  the  resnlts  of  field 
experiments  with  fungicides  given. 

^. The  use  of  flugiddes  in  the  prevention  and  ears. of  ftmgons  disesMs  of  plants. 

Fifteenth  Proceedings  N.  J.  State  Hort  Soc,  Dec.  18-19.  1890,  pp.  163>175. 
Popular  address,  giving  resnlts  of  original  experiments  with  numerous  dis- 
eases of  grape,  apple,  pear,  quince,  and  potato. 

^.  ScRiBNER,  F.  L.  Dotted  or  speckled  snthraenoie  of  the  vine  (with  fig.)  Orchard 
and  Garden,  April,  1890,  Yol.  XII,  No.  4,  p.  82.  Discusses  disease,  external 
characters,  microscopical  characters,  quoting  Yiala's  opinion  that  Anthrao- 
nose  macula  and  Anthraonose  ponctuee  are  caused  by  the  same  fungus.  A 
wash  of  50  per  cent,  solution  uf  irt>n  sulphate  is  recommended. 

B9. nom-xot,  or  the  monilia  of  frnit  (with  figs.)    Orchard  and  Garden,  May, 

1890,  Yol.  XII,  No.  5,  p.  103.  Notices  Monilia  frucHgena,  with  brief  life 
history,  figuring  same.  Quotes  Erwin  F.  Smith,  JouRN.  OF  Mtcol.  5,  III, 
and  discusses  treatment  with  copper  carbonate. 

90. Apple  ioab  sad  its  traatment  (with  figs.)    Orchard  and  Garden,  Yol.  XII 

No.  6,  June,  1890,  p.  113.  Gives  distribution  and  destrnctiveness,  with  life 
history  and  methods  of  treatment,  of  fungus,  quoting  from  Prof.  Goff 's  report. 
Wis.  Ag.  Expt.  Sta.,  1889. 

91. The  smut  of  onions  (with  figs.)    Orchard  and  Garden,  Yol.  XII,  No.  6, 

June,  1890,  p.  113.  Reviews  at  length  work  of  Roland  Thaxter  in  Ann. 
Rep.  Conn.  Ag.  Expt.  Sta.  for  1889,  giving  figures  redrawn.     See  10, 1. 

92. Apple  rost  snd  oedar  apples  (with  figures  taken  teom  Ann.  Rep.  Sect.  Yeg. 

Path.  1688).  Orchard  and  Garden,  July.  1890,  Yol.  XII,  No.  7,  p.  134. 
Notices  Beeatelia pirata,  Thax.,  and  Chfmnoeporangium  macropus,  Link.,  giving 
connection  and  life  history,  with  recommendation  to  remove  cedars  from 
vicinity  of  orchards,  plant  resistant  varieties  of  apples,  and  spray  with  the 
Bordeaux  igiixture. 

9:1 Itsatmant  of  oertain  ftmgoos  diiesses  of  plants.    Special  Bnlletin,  Tenn.  Ag. 

•  Expt.  Sta.,  May  10, 1890.  Gives  results  of  usual  methods  of  treatment  for 
black  rot  of  grapes,  apple  scab,  downy  mildew  of  the  vine,  brown-rot  of 
grapes;  powdery  mildew  of  the  grape-vine,  gooseberry,  rose,  and  apple ;  leaf 
brownnessof  pear  and  quince,  potato  rot,  smut  of  oats  and  wheat,  quoting 
from  Kans.  Expt.  Sta.  Bnll.  8,  p.  95. 
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94.  Beport  on  the  extent,  leveritj,  and  treatment  of  Uack-rot  in  northen  Ohio  in 

1889.  Bull.  11,  Sect.  Veg.  Path.,  U.  S.  Dept.  Ag.  Notes  dimintshed  para- 
Biticism  of  Lcesiadia  Bidwelliif  (Ellis)  V.  <&  R.,  and  destructive  nature  of 
Peronospara  viticola,  B.  &  C.  ia  this  region. 

95.  Section  of  Vkoetablb  Pathology.     Fungoid  diseaiee.    Ann.  Rep.  State  Board 

of  Hort.  of  California  for  1889.  Issued  1^*90.  Verbatim  extracts  from  the  n>- 
ports  of  the  section  for  1887-'88,  treating  of  Enlamosporium  macuJatHm,  Lc-v., 
Puccinia prunif  Per&,  Padosphara  oxifocanthte,  D.  C,  PhragmidUm^  mucrovaiHK^ 
Wint.y  Actinonema  rosw^  Lib.,  Spheerefla  fragarite,  Sacc. 
9t).  Seymour,  A.  B.  A  race  of  flowerlev  plants,  L  Fungi^What  they  are  and  bow 
^  they  live  (with  figures).  American  Garden,  February,  1890,  Vol.  XI,  No.  II 
p.  79.  Gives  general  outline  of  saprophytic  and  parasitic  fnngi,  distinguish 
ing  the  two,  with  suggestion  as  to  time  to  npply  remedies;  figures  Fredt 
stage  of  Puccinia  ;  section  of  HymcnomyceteB  and  others. 

97.  A  race  of  flowerlev  plants,  II.  The  metamorphoses  of  Fungi  —How  differ- 
ent forms  change  into  each  other  (with  plate).    American  Garden,  March, 

1890,  Vol.  XI,  No.  Ill,  p.  1.35.  Notices  apple  rust  {Bo^sUlia)  (fig  ),  Cetl.ii 
balls  (Gymno^porangium  macropu8,  Link.)  (fig.),  wheat  rust  (fig.)  (Ptt^vink 
graminiSf  Pers.,  P.  Buhigo  vera  (DC.)  Wint.,  and  P.  coronatay  Corda),  Black 
rot  (fig.)*    Hefers  to  system  of  terminology  used  by  botanists. 

98.  A  race  of  flowerlev  plants,  in.  Yeast  and  Bacteria^Putrefaction  and  Fer- 
mentation— Pear  blight,  (with  figures).  American  Garden,  Vol.  XI,  No.  IV, 
p.  215,  April,  1890.  Notices  discovery  of  bacterial  diseases  in  plants  by  Bar- 
rill,  with  figures  of  pear  blight  bacteria  and  sections  of  diseased  and  healthy 
pear  bark. 

99.  A  race  of  flowerlev  plants,  IV.    How  fungi  are  dispersed,  with  hints  for 

the  cultivator  (with  figures  after  DeBary,  Pringsheim,  Hine  and  Brefeld). 
American  Garden,  Vol.  XI,  No.  V,  May,  1890,  pp.  276-278.  Notices  methods 
of  spore  dispersion  in  DiscomyceteSf  Piloholua,  Saprolegnia,  Phallus,  Puccinia^ 
Claviceps,  JJsiilago^  and  hints  at  general  means  of  preventing  spread  of  dis- 
eases. 

100.  Araoeof  flowerless  plants,  V.    How  fungi  injure  plants  (with  figures.) 

American  Garden,  Vol.  XI,  No.  VI,  June,  1890,  p.  353.  Mentions  spot  dis> 
eases  of  currant  leaves;  spot  disease  of  mignonette  leaves;  ergot,  pear  scab, 
plum  pockets,  cedar  apples,  and  corn  smut. 

101.  Damping  off  (with  figures).    American  Garden,  Vol.  XI,  No.  VI,  June 

1890,  p.  349.  Refers  the  disease  to  Phytophthora  omnivoray  DBy.  (or  Pytkium 
omnivora)  and  Phthium  VeBaryanumy  Hesse.  Thinks  the  latter  most  likely 
the  cause  of  the  trouble  in  America. 

102.  Kotes  on  com  smut—a  warning.    Cult,  and  Count.  Gent.,  April  24,  1890, 

Vol.  LV,  No.  1943,  p.  323.  Describes  life  history  of  smut,  and  acconnts  for 
increase  from  year  to  year  by  reference  to  discoveries  of  Brefeld. 

103.  Sxo  w,  F.  H.    Experiments  for  the  artificial  dissemination  of  a  contagious  disease  amcng 

chinch-bugs.  Proceedings  nineteenth  annual  meeting  Kansas  State  Boanl  of 
Agriculture,  pp.  142-144 ;  also  transactions  Kansas  Academy  of  Science,  Vol. 
XII,  Part  I,  for  1889  (1890),  pp.  34-37.  Notices  Entomophihora  diaeaae  of 
chinch-bug. 

104.  Taft,  L.  R.    Experiments  with  remedies  for  the  apple  scab  (with  plates  II,  III,  aod 

IV).  Bull.  11,  Sect.  Vegt.  Path.,  U.  S.  Dept.  Ag.,  p,  30*  Reports  on  experi- 
ment with  twenty  trees  for  disease  of  FusiclcUlium  dendriticum,  Fokl.,  using 
potassium  sulphide,  sodium  hyposulphite.  Bean's  sulphur  solution,  ammooi- 
acal  solution  of  copj>er  carbonate,  modified  eau  celeste.  Decides  ean  celeste 
and  ammoniacal  solution  most  efficient. 

105.  Thazter,  Roland.    Fangiddes.    Bull.  No.  102,  Conn.  Ag.  £xpt.  Sta.,  March, 

1890.    Formnl®,  with  new  spraying  contrivance  figured. 
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106.  Wekd,  C.  M.    a  MaaaB'i  wotk  amang  the  fii«miM  of  tht  hortloiiltazist (with  plates). 

Joam.  Columbiu  Hort  Soc.,  Vol.  IV,  No.  4,  Deoember,  1889,  pp.  94-106;  ex- 
tractedy  Febraary,  1690.  NoUcee  black  rot  of  grape,  qainoe  leaf  spot  {Mar- 
ihiera  metpiUj  Saoo.),  apple  eoab,  brown  rot  of  stone  finite  (MoniUa  fruoH' 
gena,  Per&),  potato  rot.  Fignres  frait  rot  and  apple  injured  (f)  by  Bordeaux 
mixture. 

107.  Fongoos  diiesiss  of  plants  sad  their  remsdiss.    BnlL  Ohio  Agr.  Expt.  Sta., 

second  series,  Vol.  II !>  No.  4,  April,  1890.  Notices  or  defines  briefly  potato 
blight  or  rot,  apple  scab  (qnoting  from  Report  U.  8.  Dept  Ag..  for  1889),  pear 
le«f  blight,  powdery  mildew  of  apple  and  cherry,  and  plum  fruit  rot. 

108. n&e  brown  rot  of  the  stone  fruits  (with  figures).    The  American  Garden, 

Vol.  XI,  No.  Ill,  March.  1890,  p.  165.  Mentions  attacks  of  Monilia  on  plums, 
cherries,  and  peaches  with  efforts  made  at  Ohio  Expt.  Sta.  to  check  same  by 
use  of  copper  compounds. 

109.  ThiB  potato  Uight    Am.  Agriculturist,  July,  1890,  p.  360,  Vol.  XLIX,  No. 

7.  Discosses  use  of  Bordeaux  mixture  and  ammoniacal  solution  in  treatment 
for  Phytopkik<yra  infettan^,  DBy. 

110.  WAT8027y    B.   M.,  jr.    Damping  oA    American  Garden,  Vol.  XI,  No.  6,  June, 

1890,  p.  348.    Refers  disease  to    Pytkium   omnivoraf  and  gives  preventive  ' 
measures  to  be  taken  to  avoid  the  trouble.    Pricking  off  into  fresh  soil 
considered  as  the  best  remedy. 

111.  WoOLVKRTON,  L.      ncoatmottt  of  apple  scab.    Canada  Horticulturist,  June,  1890, 

p.  165.  Sums  up  work  done  with  Fiuioladium  dendHHcumf  Fckl.,  with  special 
notice  of  Jottbn.  of  Mtcol.,  Vol.  V,  No.  1,  p.  210. 

112.  The  strawberry  leaf  blight  (with  figures  from  Bull.  XIV  Cornell  Univ.). 

Can.  Hort.,  April,  1890,  p.  109.  Notices  SphmellafragarUg,  Sacc,  with  review 
of  Professor  Dudley's  article  in  Bull.  XIV,  Cornell  Univ. 
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EXPERIMENTS  IN  THE  TREATMENT  OF    PLANT  DISEASES. 

By  B.  T.  Galloway  and  D.  G.  Pairchild. 


PART  I. 


TREATMENT  OF  BLACK  HOT  OF  GRAPES. 

The  present  seasou  a  series  of  experiments  was  made  by  the  writers 
with  a  view  of  determining  the  value  of  certain  lines  of  treatment  for 
several  destructive  plant  diseases.  The  results  of  this  work  we  propose 
to  set  forth  in  two  or  three  papers  which  we  hope  to  g^et  into  the  hands 
of  frait  growers,  and  others  directly  interested,  before  spring.  The 
present  paper  relates  to  an  experiment  made  in  the  treatment  of  black 
rot  of  the  grape,  at  Vienna,  Va.,  12  miles  southwest  of  Washington. 

The  vineyard  is  the  property  of  Capt.  J.  O.  Berry  and  consists  of 
1,000  Concord  vines  sixteen  years  old  trained  to  stakes  8  feet  high. 
The  vines  had  never  been  treated  for  rot,  in  fact  they  had  been  prac- 
tically abandoned  for  the  past  five  years  on  account  of  this  disease. 
This,  together  with  the  fact  that  there  had  been  little  done  in  the  way 
of  pruning  or  soil  cultivation,  offered  the  very  best  means  of  thoroughly 
testing  the  value  of  the  fungicides. 

In  the  experiments  an  endeavor  was  made  to  throw  some  light  on  the 
following  questions: 

I.  The  best  means  of  applying  the  preparations. 

II.  The  relative  value  of  the  Bordeaux  mixture,  ammoniacal  copper 
carbonate  solution,  copper  carbonate  in  suspension,  and  a  mixed  treat- 
ment consisting  of  three  applications  of  the  Bordeaux  mixture  followed 
by  five  of  the  ammoniacal  solution. 

III.  The  actual  cost  of  each  treatment. 

14607— No.  3 1  89 
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lY.  The  ainoant  of  copper  found  at  the  harvest  oq  frait  treated  with 
Bordeaux  mixture. 

The  vineyard  was  divided  into  five  plats  as  shown  in  the  accompany- 
ing diagram. 


Ill 


TNTREATED. 


II 


Plat  i,  consisting  of  203  vines,  was  treated  with  Bordeaux  mixture, 
formula  b. 

Plat  II,  of  221  vines,  treated  with  ammoniacal  solution  of  copper  car- 
bonate. 

Plat  Til,  1G7  vines,  treated  with  copper  carbonate  in  suspension,  3 
ounces  to  22  gallons  of  water. 

Plat  IV,  183  vines,  treated  three  times  with  Bordeaux  mixture,  fol- 
lowed by  five  api)licatious  of  the  ammoniacal  copper  carbonate  solu- 
tion. 

Plat  V,  179  vines,  no  treatment. 

All  of  the  plats  received  eight  sprayings,  the  first  on  May  1,  and  tbe 
rest,  excepting  the  last,  at  intervals  of  fifteen  days.  The  last  spraying? 
on  account  of  dry  weather,  was  prolonged  to  20  days. 

Plats  I  to  IV,  inclusive,  were  of  practically  the  same  area,  but  owing 
to  removals  of  dead  vines  an  actual  count  revealed  the  number  for  each 
division  to  be  as  given  above. 

Of  the  various  plats  it  may  be  said  that  early  in  the  work  it  was  ob- 
served that  Plat  I  was  made  up  of  superior,  and  Plat  III  of  inferior 
vines.  Hence  it  was  not  expected  that  there  would  be  entire  uniform- 
ity in  the  yield  of  the  various  divisions  even  if  the  treatment  for  all  bad 
been  the  same.  The  pruning  for  1890  was  done  in  March,  and  at  tbe 
same  time  the  weeds,  grass,  and  old  berries  were  plowed  under.  This 
work  was  rather  hastily  done,  as  could  be  seen  from  the  quantities  of 
debris  lying  about  under  the  vines  even  as  late  as  the  middle  of  April. 

Applying  the  Remedies. — In  this  work  three  spraying  machines  were 
tried,  namely,  the  Eureka,  manufactured  by  Adam  Weaber,  of  Vine- 
land,  N.  J.;  the  Japy,  made  for  us*  by  the  Columbia  Brass  Works,  of 
Washington,  D.  C,  and  a  Little  Giant  machine  manufactured  by  the 
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Nixon  Nozzle  aud  Machine  Company,  of  Dayton,  Ohio.  The  Eureka 
and  Japy  are  knapsack  pumps,  each  holding  about  4  gallons.  The 
Little  Giant  is  a  cart  machine  holding  40  gallons  aud  is  designed  to 
be  drawn  by  hand.  After  a  careful  test  of  all  the  machines  the  Little 
Giant  was  selected  as  the  one  best  adapted  to  our  wants.  It  was 
provided  with  16  feet  of  hose,  and  owing  to  the  manner  in  which  the 
vines  were  trained  this  enabled  us  to  treat  4  rows  at  a  time.  There  is 
no  doubt  that  th'e  knapsack  pumps  are  less  wasteful  than  the  Nixon 
machine,  and  when  arrangements  can  be  made  for  properly  filling  them 
without  loss  of  time  they  will  doubtless  be  found  as  effectual  and  econ- 
omical for  reasonably  small  vineyards  as  any  pumps  now  in  use.  Of 
course,  for  large  vineyards  one  should  have  a  machine  capable  of  util- 
izing horse  power.  Throughout  the  experiments  we  used  the  Improved 
Yemiorel  nozzle  aud  lance,  which  has  already  been  figured  and  de- 
scribed in  the  published  reports  of  this  Division.* 

Relative  value  of  the  treatments. — Daring  the  entire  work  an  endeavor 
was  made  to  have  the  conditions  for  all  the  plats  as  nearly  alike  as  pos- 
sible, in  order  that  at  the  harvest  the  percentage  showing  the  relative 
value  of  the  treatments  might  be  obtained.  For  reasons  already  given 
the  total  yields  for  the  various  plats  were  not  to  be  relied  ui)on,  hence 
the  following  plan  was  adopted  for  determining  the  effects  of  the  spray- 
ings. 

On  July  30,  when  it  was  evident  that  no  further  changes  duo  to  the 
disease  would  occur  in  the  fruit,  the  different  plats  were  carefully  ex- 
amined and  every  bunch  counted.  As  the  counting  proceeded  the 
bunches  were  divided  into  two  classes,  namely,  diseased  and  healthy. 
Every  bunch  showing  five  or  more  diseased  berries  was  classed  as  dis- 
eased, while  all  bunches  having  less  than  five  diseased  berries  were 
counted  health}-.  Assuming  that  all  of  the  diseased  bunches  were  lost, 
we  were  able  by  a  single  calculation  to  get  the  percentage  of  fruit  saved 
for  each  plat.  A  comparison  of  these  percentages  shows  the  value  of 
tbe  various  treatments.  The  only  source  of  error  iu  such  a  calculation 
is  that  some  of  the  treated  bunches  might  have  become  diseased  and 
dropped  from  the  vines  before  the  count  was  made.  This  would  have 
been  serious  had  it  not  been  carefully  noted,  at  frequent  intervals  during 
tbe  entire  work,  that  the  treated  sections  scarcely  lost  a  berry. 

Below  are  given  the  results  of  the  couut  as  above  described : 

Plat  I. 

Treated  with  Bordeaux  mixture. 

Nnmber  of  vines 203 

Total  number  of  bunches 2,289 

Nu-uber  of  diseased  bunches 19 

Number  of  healthy  bunches 2,270 

Percent,  saved 99.2 

*  Journal  of  Mycology,  vol.  6,  No.  ii,  p.  57.    Circular  No.  8. 
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Plat  II. 

Treated  with  the  ammoQiacal  copper  carboDate  solution. 

Number  of  vines 221 

Total  number  uf  buuches 3,135 

Number  of  diseased  bunches 60 

Number  of  healthy  bunches 3, 055 

Per  ceut.  saved 97.5 

Plat  III. 

Treated  with  copper  carbonate  in  suspension. 

Number  of  vines 167 

Total  number  of  bunches 708 

Number  of  diseased  bunches 45 

Number  of  healthy  bunches 663 

Percent,  saved 93,64 

Plat  IV. 

Treated  tiiree  times  with  the  Bordeaux  mixture,  followed  by  five  applications  of  the 
ammoniacal  copper  carbonate  solution. 

Number  of  vines 1B6 

Total  number  of  bunches 1,866 

Number  of  diseased  bunches 51 

Number  of  healthy  bunches 1,815 

Per  cent,  saved 97.27 

PlatV. 

No  treatment. 

In  this  plat)  consisting:  of  179  vines,  every  bunch  was  diseased,  so  that  according  to 
the  classification  adopted  the  loss  was  total.  By  the  21st  of  July  the  majority  of 
the  bunches  had  fallen.  On  the  30th»  however,  it  was  thonght  best  to  count  all 
bunches  which  had  two  or  more  healthy  berries  upon  them.  As  a  result  of  this  eoont 
it  was  found  that  the  yield  was  170  bunches,  none  of  which  were  fit  for  market. 

Bringing  together  now  the  several  percentages  of  fruit  saved  we 
have  for — 

Bordeaux  mixture 99.20 

Ammoniacal  copper  carbonate  solution 97.50 

Copper  carbonate  in  suspension 93.64 

Bordeaux  mixture  and  ammoniacal  copper  carbonate  solution 97.27 

Untreated 00.00 

Cost  of  the  various  treatments. — The  total  cost  of  treating  each  plat, 
estimating  the  labor  at  15  cents  an  hour,  was  as  follows: 

Plat  I.— 203  vines, 

Bordeaux  mixture. 

210  gallons  of  mixture $4.41 

14  hours  labor 2.10 

Total 6.51 

Cent*. 

Cost  per  vine 3.2 

n«„*.  y^f^j  pound  of  fruit 1.2 
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Plat  II.— 221  vines, 

AmmoDiacal  copper  carbonate  solution. 

196  gallons  of  soiUtion 81.47 

l-2i  hours  labor 1.85 

Total :^.32 

Centfi. 

Cost  per  vine l.r>0 

Cost  per  pound  of  fruit 77 

Plat  III.— 167  vine$. 

Copper  carbonate  in  suspension. 

147  gallons  of  solution $0.75 

10  hours  labor 1.50 

Total 2.25 

Cents. 

Cost  per  vine 1.35 

Cost  per  pound  of  fruit 2.08 

Plat  IV.— 186  vines. 

Bordeaux  mixture  and  ammoniacal  solution. 

302  gallons  of  mixture  and  solution $3.84 

10  hours  labor 1.50 

Total .' 5.34 

Cents. 

Cost  per  vine 2.87 

Cost  per  pound  of  fruit 1.64 

The  total  yield  in  poauds  of  the  various  plats  was  approximately  as 
follows : 

Pounds. 

Plat  I 540 

Plat  II 432 

Plat  III 108 

Plat  IV 324 

Total 1,404 

The  fruit  was  sold  on  the  vines  for  6  cents  per  pouud,  making  the 
revenue  from  each  plat  as  follows : 

Plat  I $32.40 

Plat  II 2.5.92 

Plat  III 6.48 

Plat  IV 19.44 

Total 84.24 

It  will  be  seen  by  comparing  these  figures  with  those  giving  the  total 
cost  of  the  various  treatments,  that  for  Plat  I,  treated  with  Bordeaux 
mixture  there  was  saved  $32.40  worth  of  fruit  at  an  expenditure  of 
16.51,  leaving  a  profit  of  825.89,  or  397  per  cent. 
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For  Plat  II,  treated  with  amraoniacal  copper  carbonate  solutiOD, 
tbere  was  saved  $25.92  worth  of  fruit  at  a  cost  of  84.32,  leaving  a  profit 
of  $21.60,  or  500  per  cent. 

For  Plat  111,  treated  with  copper  carbonate  in  suspension,  the  value 
of  the  fruit  saved  was  $6.48,  the  cost  of  treatment  $2.25,  leaving  a  profit 
of  $4.23,  or  188  per  cent. 

For  Plat  IV,  treated  with  Bordeaux  mixture  and  ammoniacal  solu- 
lion,  the  value  of  the  fruit  saved  was  $19.44,  the  expense  of  treatment 
$3.34,  leaving  a  profit  of  $16.10,  or  482  percent.  A  further  study  of 
these  figures,  together  with  those  already  given,  brings  out  a  number 
of  interesting  points,  chief  of  which  may  be  mentioned  the  followiiifr: 

I.  That  while  the  amount  of  fruit  saved  by  the  Bordeaux  mixture 
was  greater  than  that  by  the  ammoniacal  solution  the  latter  prepara- 
tion is,  after  all,  the  cheapest.  In  other  words,  there  was  more  profit 
in  using  the  ammoniacal  solution  than  the  Bordeaux  mixture. 

II.  A  mixed  treatment  consisting  of  Bordeaux  mixture  and  ammo- 
niacal solution  is  more  profitable  than  a  treatment  of  Bordeaux  mixture 
alone,  but  not  as  profitable  as  the  ammoniacal  solution  alone. 

III.  There  is  nothing  whatever  to  be  gained  by  treating  witli  the 
copper  carbonate  in  suspension  when  the  ammonical  solution  is  at  hnuii. 

COPPER  ON   THE  FEUIT   AT   THE   TIME   OF   HARVEST. 

The  question  has  often  been  asked  whether  there  is  any  danger  to  be 
apprehended  from  eating  grapes  which  have  been  sprayed  with  the 
Bordeaux  mixture  and  other  copper  solutions. 

To  obtain  some  information  in  regard  to  this  matter  representative 
bunches  were  taken  from  Plat  I,  which  was  sprayed  eight  times  with 
Bordeaux  mixture. 

The  last  spraying  was  made  on  these  vines  July  30,  and  between  that 
date  and  August  28,  the  day  of  harvest,  only  a  few  slight  rains  had 
fallen.  Tho  fruit  showed  the  mixture  plainly,  more  pronouncedly  in  fact 
than  any  treated  grapes  seen  in  the  market.  One  kilogram  of  the  clus- 
ters (2^  pounds),  including  the  stems,  which  appeared  to  have  the 
greater  part  of  the  copper,  was  weighed  out,  dried,  and  analyzed.* 
As  a  result  of  this  analysis  1  kilogram  of  the  fruit  yielded  .005  grammes 
(.077  grain)  of  metallic  copper.  On  this  basis  every  pound  of  grapes 
treated  with  Bordeaux  mixture  contained  yj^o  of  a  grain  of  copper. 
An  adult  can  take  from  8  to  12  grains  of  this  salt  without  fear  of  serious 
results,  and  to  get  this  amount  from  sprayed  grapes  he  would  have  to 
eat  from  a  ton  to  a  ton  and  a  half  of  fruit. 

According  to  M.  Fallot!  the  miuioium  amount  of  copper  introduced 
into  the  human  system  daily  through  the  food  is  1  milligram,  a  trifle  less 

•  The  charring  of  the  clnstera  was  performed  at  tho  Department,  bnt  the  analysis 
was  kindly  made  by  Dr.  R.  C.  Kedzie,  Mich.  Ag.  College, 
t  Progr^s  Agricole  et  Viticole,  June  16,  1890.     Bull.  11,  Sect.  Veg.  Pathology,  p.  100. 
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than  one-half  of  that  necessarily  taken  with  each  pound  of  grapes,  stems 
and  all,  sprayed  as  profusely  as  those  analyzed. 

When  it  is  considered  that  203  vines  received  in  one  season's  treat- 
ment only  57.25  pounds  of  copper,  or  4J  ounces  per  vine,  the  very  iucon- 
siderable  amount  which  remains  adherent  to  the  berries  is  not  to  be 
wondered  at.  Although  spraying  after  the  middle  of  July  with  the 
Bordeaux  mixture  is  to  be  avoided,  it  will  be  seen  that  there  is  no  real 
danger  arising  therefrom,  and  when  the  ammoniacal  solution  is  substi- 
tuted for  the  last  three  spraying.'^,  since  it  contains  only  ^^  as  much 
copper,  there  can  be  no  possible  danger. 


DISEASES   OF  THE   GRAPE   IN  WESTERN    NEW  YORK. 

Numerous  complaints  having  been  received  from  correspondents  in 
various  parts  of  western  New  York  of  a  disease  which  was  seriously 
injuring  grape  vines,  it  was  decided  to  send  some  one  into  the  field  to 
investigate  the  matter.  Accordingly,  on  October  18,  Mr.  D.  G.  Fair- 
child  was  diiected  to  visit  Lockport,  N.  Y.,  and  such  other  points 
within  the  State  as  might  be  necessary,  and  to  obtain  such  information 
and  make  such  investigations  as  would  enable  him,  if  possible,  to  de- 
termine the  cause  of  the  trouble  and  suggest  a  remedy  therefor.  Below 
is  Mr.  Fairchild's  report. 

B.  T.  Galloway, 

Chief  of  Division. 


WASHiNaxoN,  D.  C,  October  25, 1890. 

Sir:  In  accordance  with  your  instructions,  I  left  Washington  on 

October  18,  proceeding  directly  to  Lockport,  N.  Y.,  where,  through 

the  kindness  of  the  Niagara  White  Grape  Company,  I  was  enabled  to 

obtain  much  valuable  information  relative  to  the  new  disease  of  the 

grape,  which  is  generally  referred  to  under  the  name  of  "  blight"  or 

^Tust."    After    leaving  Lockport  several    important   grape-growing 

regions  were  visited,  in  all  of  which  the  new  trouble  was  found  more  or 

less  abundantly..   I  submit  my  report  on  the  investigations  made,  and 

also  add  some   notes  on  other  vine  diseases  which  came  under  my 

observation. 

Respectfully, 

D.  G.  Fairchild, 

Assistant, 
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REPORT. 


The  attacks  of  the  disease  seem  to  be  confined  to  bearing  vines  three 
or  more  years  From  planting.  So  far  as  known,  it  has  occurred,  daring 
the  past  season,  only  in  the  grape-growing  districts  of  western  New 
York,  and  is  now  present  in  Niagara,  Wayne,  Cayuga,  Seneca,  Steuben, 
and  Ontario  Counties.  While  it  may  be  presumed  that  the  same 
trouble  exists  in  the  intervening  counties,  and,  perhaps,  in  other  sec- 
tions along  the  Great  Lakes,  it  has  not  been  definitely  reported  from 
these  localities.  This  year  the  disease  appeared  simultaneously  in  the 
different  districts  soon  after  September  1,  and  in  most  of  them  for  the 
first  time,  but  in  one  locality,  Ontario,  Wayne  County,  it  is  reported  to 
have  appeared  for  the  first  time  two  years  ago,  when  it  did  considerable 
damage.  One  vineyard  was  observed  which  was  previously  affected, 
and  in  this  the  area  diseased  this  year  did  not  appear  to  be  entirely 
coincident  with  the  portion  worst  affected  two  years  ago. 

CnARACTEKS  OF  THE  DISEASE. 

Small  irregular  blotches  of  a  dark  color  appear  between  the  veins, 
these  enlarge  rapidly,  darken  to  a  dull  purplish  or  reddish  brown  and 
coalesce  so  as  to  fill  up  the  space  between  the  veins  which  remain  green 
or  yellow.  These  changes  occur  so  rapidly  that  the  foliage  seems  to 
change  color  suddenly.  The  contrast  between  the  green  or  light  yel- 
low veins  and  dark  purplish  brown  of  the  intervening  tissues  gives  a 
peculiar  streaked  appearance  to  the  leaves.  In  the  most  serious  cases 
they  curl  up,  become  dry  and  brittle,  and  finally  drop  from  the  vine, 
leaving  it  nearly  bare. 

The  berries  borne  upon  diseased  vines,  almost  without  exception, 
have  a  fiat,  insipid,  and  often  intensely  sour  taste,  due  to  the  fact  that 
they  are  only  partially  ripened.  When  the  attack  is  severe  the  berries 
drop  off,  and  the  ground  beneath  a  diseased  vine  is  often  seen  to  be 
covered  with  half  ripe  grapes.  The  berry  is  found  to  part  from  it«  ped- 
icel taking  with  it  the  fibers  which  enter  the  interior  of  the  pulp  and  are 
normally  withdrawn  from  it  when  the  berry  is  pulled  off.  After  the 
crop  has  been  harvested,  also,  the  bunches  are  found  to  *' shell"  badly, 
ruining  them  for  market. 

The  roots  of  diseased  vines,  when  carefully  examined,  fail  to  show  a 
healthy  growth  of  young  feeding  rootlets.  When  the  roots  of  healtby 
and  unhealthy  vines  are  compared,  although  as  is  to  be  expected  late 
in  the  season  (October  20-25)  the  fibrils  have  many  of  them  dropped 
from  all  vines,  the  difference  in  favor  of  the  healthy  vines  points  quite 
plainly  to  the  fact  that  root  absorption  has  been  stopped  earlier  where 
the  disease  is  present  This  early  stoppage  of  the  action  of  the  rootlets 
may  account  for  the  peculiar  coloring  of  the  leaves  and  failure  of  the 
canes  to  mature  their  wood. 
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As  will  be  seeu  from  the  following  somewhat  free  translation  from 
Pierre  Viala's  work  (The  Diseases  of  the  Vine,  p.  432)  the  malady  cor- 
responds iu  many  respects  to  what  this  eminent  viticulturist  calls  Ron- 
geot  and  which  he  considers  a  mild  form  of  the  destructive  Apoplexie 
which  has  been  long  noticed  in  France. 

Grape  leaver  soinetimeH  snddeuly  assume  a  red  color,  especially  iu  midstimmer  at 
the  heated  periods  wheu  there  are  stron<;  dry  wiuds  or  wheu  tlio  temperature  falls 
'iuddenly.  The  leaf  tissues  become  leathery  and  fragile  between  the  veins,  and  the 
color,  which  normally  would  be  that  of  a  dead  autumn  leaf,  is  a  bright,  almost  rose 
red  and  at  times  a  wine  color,  while  the  veius  remain  green  or  yellowish,  later  the 
color  becomes  dull  and  the  leaves  dry  np. 

The  yellowish  shoots  dry  up,  beginning  at  their  bases.  But  the  vine  is  not  diseased 
beyond  recovery  as  is  the  case  with  Folletage.  It  puts  out  green  branches  in  the 
course  of  the  same  year  and  in  the  following  year  the  only  evidence  of  the  disease  is 
a  slight  weakness  of  the  vine. 

G,  Foex,  in  his  Complete  Course  of  Viticulture,*  thus  describes  under 
the  same  name  a  disease  which  he  considers  somewhat  distinct  from 
Apoplexie  or  Folletage : 

Rongeot  is  a  disease  which  resembles  Folletage  in  the  conditions  which  cause  it  as 
well  as  in  its  general  effects.  Like  this,  it  attacks  the  vine  while  it  is  in  fuU  growth, 
at  the  first  heated  period,  and  prevails  especially  in  deep  and  cold  soils. 

Thiebaut  de  Berneandt  says  that  it  is  produced  during  the  summer  after  a  cold 
raiu,  a  storm  which  suddenly  lowers  the  temperature,  or  even  a  fog,  when  these  are 
succeeded  hy  warm  sonth  winds. 

M.  Mares t  gives  the  following  description  : 

*'The  leaves  change,  becoming  like  parchment,  and  lose  their  flexibility ;  the  tissue 
between  the  nerves  becomes  red,  while  the  nerves  themselves  remain  green,  giving 
the  leaves  of  diseased  vines  quite  a  peculiar  appearance ;  the  berries  shrivel,  the  canes 
remain  yellow,  and  if  the  malady  becomes  more  severe  the  leaves  dry  up  entirely  and 
the  caues  partially  die— rotting  from  the  extremity  to  the  base.  A  vine  is  sometimes 
attacked  only  upon  one  side,  which  becomes  brown,  while  the  other  parts  remain 
green.  »  »  •  The  vines  diseased  with  rongeot  do  not  die,  as  in  the  case  of  apo- 
plexie, but  are  much  injured,  and  their  natural  fertility  is  considerably  diminished, 
only  recovering  after  several  years.  Drainage  appears  to  be,  as  in  the  case  of  apo- 
plexie, the  best  meansof  diminishing  the  chances  for  the  development  of  this  malady.'' 

While  the  above  descriptions  contain  many  conflicting  statements  it 
is  reasonably  certain  that  the  malady  seen  by  the  various  authors  is  the 
same  and  is  probably  of  a  lilje  nature  to  the  one  in  question.  Viala  in 
bis  Mission  Viticole  en  Ameriqiie  mentions  folletage,  of  which  he  con- 
siders rougeot  a  mild  attack,  as  occurring  in  the  Atlantic  States, 
especially  in  the  South. 

A  careful  microscopic  examination  of  all  parts  of  the  diseased  vine 
has  revealed  absolutely  nothing  of  the  nature  of  a  parasitic  fungus 
which  could  in  any  way  be  connected  with  the  malady.    Leaves,  canes, 

*Cour8  complet  de  Viticulture,  par  G.  Foex,  Paris,  1888,  p.  4*21. 

♦  Nouv.  Manuel  complet  du  Vigneron  fran^ais.  Manuels  Roret,  p.  l^G,  quoted  by 
Foi'x. 

t  Des  Vignes  dans  le  Midi  de  la  France  iu  le  Livre  de  la  Ferme,  Paris,  Masson,  1865, 
p.  173,  quoted  by  Foex. 
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and  roots  seem  perfectly  free  from  any  form  of  parasitic  plant  or  animal. 
However^as  this  examination  was  only  made  late  in  the  season,  the 
decision  as  to  the  presence  of  parasitic  organisms  can  not  be  considered 
as  final. 

CAUSES. 

On  the  other  hand,  circumstances  in  this  case  as  with  the  disease  in 
France  point  to  a  close  relation  between  the  diseased  vinos  and  the 
condition  of  the  soil  with  regard  to  drainage.  In  general  it  may  be 
said  that  the  worst  attacks  of  the  disease  occur  upon  cold,  heavy  soils 
containing  a  large  percentage  of  clay  and  rich  in  nitrogenous  matters. 
Of  the  nine  vineyards  visited,  which  were  over  three  years  old  from 
planting,  seven  showed  the  disease  badly,  and  of  these  five  were  not 
underdrained  and  the  remaining  two  only  partially  so.  In  the  two 
vineyards  which  were  upon  high,  well  drained  land  the  trouble  was 
present  only  in  its  mildest  form,  in  fact  the  attack  was  so  slight  that 
the  owners  had  not  noticed  it.  In  one  vineyard  two  adjacent  plots,  one 
cultivated  for  years  as  the  family  garden,  the  other  in  the  regularfarui 
rotation,  showed  a  most  striking  contrast.  The  garden  plot,  altboiigli 
situated  nearer  the  base  of  the  slope,  showed  no  signs  of  the  trouble, 
while  the  plot  in  regular  rotation  had  most  of  its  vines  badly  diseased. 
Notwithstanding  these  facts,  however,  in  particular  vineyards  tlie 
appearance  of  diseased  vines  upon  its  most  elevated  portions  showed 
the  disease  was  not  wholly  confined  to  cold,  deep  soils. 

So  far  as  the  investigation  goes  there  seems  to  be  no  connection 
whatever  between  the  fertilizers  used  and  the  trouble,  diseased  plants 
being  found  upon  land  nnmanured,  heavily  manured,  fertilized  with 
phosphates,  wood  ashes,  and  bone  dust.  In  all  cases  the  soil,  although 
not  chemically  examined,  seemed  to  be  rich  in  nitrogenous  matters  and 
was  fertile  in  every  sense.  It  seemed,  however,  to  lack  one  element, 
lime,  which  had  not  been  applied  and  was  evidently  not  abundant. 

SUGGESTIONS  IN  REGARD  TO  TREATMENT. 

In  cases  where  the  soil  is  at  all  inclined  to  retain  more  moistnre  than 
necessary,  thorough  underdraining  will  probably  be  the  surest  means 
of  preventing  a  second  attack.  Should  the  vines  show  no  mature  wood 
available  for  the  next  year  the  better  plan  will  be  to  prune  close  to  the 
ground  and  raise  an  entirely  new  growth.  Wliere  the  attack  has  been 
slight  and  enough  mature  wood  remains  to  grow  new  bearing  canes  an- 
other season,  such  severe  treatment  is  not  necessary. 

In  any  case,  the  pruning  should  be  postponed  as  late  as  possible  io 
order  to  give  the  canes  that  are  still  green  all  possible  opportunity  to 
ripen.  The  diseased  vines  should  not  be  allowed  to  bear  heavily  the 
coming  season,  as  the  necessary  strain  may  favor  a  second  attack  of  the 
disease.  Further  investigations  are,  of  course,  necessary  to  ascertain 
more  definitely  the  immediate  cause  of  all  such  maladies. 
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BLACK  ROT. 

The  presence  of  this  disease  was  noted  in  all  the  counties  visited,  but 
its  attacks  this  season  have  evidently  been  slight  as  compared  with  its 
ravages  farther  south,  only  an  occasional  cluster  being  attacked.  That 
the  malady  has  gained  a  foothold  throughout  this  section  can  not  be 
doubted,  bat  timely  applications  of  the  copper  mixtures  will,  if  early  uu- 
dertaken,  prevent  severe  ravages  in  future  seasons. 

ANTHEACNOSE. 

Found  sparingly  at  Fair  Haven,  Lyons,  and  Romulus,  where  it  had 
damaged  the  fruit  principally,  only  an  occasional  cane  being  affected. 

DOWNY  MILDEW. 

This  disease  appears  to  be  one  of  the  worst  pests  of  the  New  York 
vineyardist,  presenting  itself  in  the  form  of  gray  rot  or  brown  rot  in 
most  of  the  vineyards  visited,  but  as  far  as  seen  doing  only  slight  dam- 
age to  the  foliage. 

POWDERY  MILDEW. 

Numerous  cases  of  this  fungus  were  seen  in  almost  every  vineyard 
examined,  except  those  sprayed  with  some  of  the  copper  mixtures.  The 
fruit  where  attacked  becomes  discolored,  and  accumulations  of  dust 
\vhich  can  not  be  removed  occur  upon  the  diseased  portions  rendering 
the  clusters  unfit  for  market. 

GRAPE  GLCEOSPORIUM. 

This  disease,*  to  be  described  in  another  number,  although  a  new  one, 
should  be  carefully  looked  after.  It  was  noted  in  every  packing  house 
visited,  and  although  any  of  the  copper  remedies  would  doubtless  check 
its  ravages  it  is  likely  to  prove  a  troublesome  pest. 

GRAPE   CLADOSPORIUM. 

Upon  two  vines  of  Clinton  in  Cayuga  County  the  immature  stage  of 
a  species  of  Cladosporium  was  noticed  in  connection  with  powdery  mil- 
dew. The  berries  attacked  assumed  a  dirty  orange-yellow  hue,  became 
rough  and  unsightly,  and  were  ruined  for  market  purposes.  It  is  hoped 
that  the  riiature  spores  of  this  fungus  may  be  found  and  the  species 
identified,  but  as  yet  only  the  mycelial  form  has  been  seen  forming 
a  thick  felt  composed  of  much  torulosed  mycelium  upon  the  epidermis 
of  the  berry. 


•Aun.  Report,  1890. 
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ANTHRACNOSE  OF  COTTON/ 

(Plate  IV.) 

By   E.  A.   SOUTHWORTH. 

This  disease,  like  others  of  the  same  name,  is  exceedingly  destructire 
to  the  plants  which  it  attacks  and  is  caused  by  a  fungus  resembliug 
the  Gloeosporiums.  The  presence  of  dark  colored  setae  among  the 
spores  and  basidia  separates  it  from  the  genus  Olceosporium  and  makes 
it  a  Colletotrichiumy  but  the  general  character  of  the  fungus,  so  far  as 
its  effect  on  the  host  is  concerned,  is  very  similar  to  that  of  the  GlOfO 
^poriums,  well  known  as  Anthracuose  of  the  grape  and  raspberry.  In 
the  cotton  fungus  the  setae  do  not  at  first  develop  in  any  numbers,  but 
become  very  numerous  as  the  fungus  grows  older. 

When  the  fungus  was  first  brought  to  our  notice,  some  immature 
specimens  were  sent  to  Mr.  Ellis,  who  afterwards  sent  them  to  Mr. 
Cooke ;  both  agreed  that  they  were  identical  with  Olceosporium  carpi- 
genximj  Ck.  &  Hk.,  and  the  fungus  was  distributed  in  Ellis's  North 
American  Fungi  under  this  name.  Through  the  kindness  of  Professor 
Harkness  1  have  recently  been  enabled  to  compare  it  with  type  speci- 
mens of  O,  carpigenunij  and  find  it  quite  distinct  from  this  fungus.  0. 
carpigenum  is  a  true  Oloeosporium  with  no  setae  and  the  fruit  borne  in 
isolated  pustules.  The  spores  are  also  much  smaller  than  those  of  the 
cotton  fungus.  These  characters,  as  will  be  seen  further  on,  separate 
the  latter  from  Olceosporium  carpigenum  and  the  possession  of  setae 
places  it  in  the  genus  CoUetotrichium.  There  seems  to  be  no  record  of 
any  specific  name  ever  having  been  given  itand  I  will  call  it  CoUetotrich- 
ium gossypHA 

EXTERNAL  APPEARANCE  AND  EFFECTS  ON  THE  BOLL. 

According  to  Mr.  Atkinson,  who  has  observed  the  disease  in  the  field, 
the  fungus  attacks  all  parts  of  the  plant.  It  has  been  sent  to  us,  how- 
ever, only  on  the  boll,  and  this  description  must  therefore  be  limited. 

So  far  as  can  be  judged  from  specimens  that  have  been  picked  from 

_  - 

*  Since  this  article  was  prepared.  Professor  Atkiasoa  read  a  paper  on  the  same  sub- 
ject before  the  Association  of  American  Agricultural  Experiment  Stations  at  Cham- 
paign, 111.  The  work  in  both  cases  was  entirely  independent,  except  where  I  hare 
cited  Professor  Atkinson's  authority  in  regard  to  the  parts  of  the  host  plant 
attacked. — E.  A.  S. 

t  Colletotnchium  gossypiiy  n.  s.  On  cultivated  cotton,  may  occur  on  any  part  of  the 
plant,  especially  injurious  to  bolls.  Sori  orbicular,  dark  colored,  or  covered  with  a 
pink  powder.  Acervuli  erumpeut,  distinct  only  when  young.  Spores  irregularly  ob- 
long, usually  with  a  light  spot  in  the  center,  often  acute  at  one  end,  colorless  singly, 
flesh-colored  in  mass,  borne  on  short  basidia  or  Iouj;  set.'e.  Basidia  colorless  varyiag 
in  length,  at  least  longer  than  the  mature  spore,  very  rarely  branched,  borne  on  a 
stroma  of  varying  thickness,  11-28  x5/i.  Setse  occur  ring  singly  or  in  tnfts,  moreabnn- 
dant  in  older  specimens,  dark  brown  at  base,  but  nearly  colorless  at  the  apex,  septate, 
often  irregular  in  outline,  straij^ht  or  flexuose,  rarely  branching,  often  bearing  spore*. 
Mycelium  septate,  intra  and  intercellular,  usually  colorless,  producing  secondary 
dark  colored  spores,  especially  when  it  has  simply  the  form  of  a  germ  tnbe.  Stroma 
of  varying  thickness,  often  penetrating  the  plant  tissues  for  some  distance,  becoming 
\  colored  with  age  or  where  setie  are  borne. 
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one  to  five  days  and  sent  throu£:h  tbe  mails,  tbe  external  appearance 
and  progress  of  the  disease  on  the  boll  is  as  follows : 

One  or  more  dark  colored  spots  make  their  appearance  on  the  green 
capsule.    These  increase  in  size  and  usually  become  covered  with  a 
flesh-colored  powder  for  a  short  time.    This  is  likely  to  disappear  later 
leiiviug  a  poorly  defined  spot  from  which  a  blackish  discoloration,  often 
showing  little  spots  of  the  pink  powder  on  its  surface,  extends  over  the 
boll.     The  black  discoloration  may  reach  a  considerable  extent  before 
the  spot  becomes  pink  at  all,  and  judging  from  the  appearance  of  some 
of  the  bolls  it  would  seem  as  if  the  black  color  sometimes  appears  in- 
dependently, without  the  pink  spots.    The  growth  of  the  capsule  ceases 
wherever  the  discoloration  extends ;  this  causes  the  segments  to  crack 
apart  through  the  diseased  areas,  leaving  the  half-ripe  cotton  exposed 
to  the  rain  and  dew  as  well  as  to  the  attacks  ot  numerous  insects.    The 
capsule  itself  loses  its  power  of  resisting  moisture  and  often  becomes 
water-soaked  and  covered  by  saprophytic  fungi.   The  saprophytic  fungi, 
as  well  as  the  fungus  causing  the  disease,  often  penetrate  the  cotton 
mass  itself  and  the  exposed  portion  becomes  covered  with  a  pinkish 
powder  or  with  the  white  filaments  and  fruit  of  the  sai)rophytes.    As 
might  be  expected  under  these  untoward  circumstances,  the  cotton,  and 
often  the  seeds  as  well,  decays  very  quickly,  especially  if  wet  weather 
follows  and  if  the  bolls  are  attacked  when  young.    If,  however,  they 
do  not  become  diseased  until  they  are  nearly  ready  to  burst  open,  and 
the  weather  remains  dry,  they  may  not  be  materially  injured. 

BOTANICAL  CHAKACTERS. 

The  vegetative  portion  of  the  fungus  is  branching  and  septate  (Fig. 
6),  usually  colorless,  but  sometimes  showing  a  little  darkening  of  the 
walls,  of  varying  diameter,  but  usually  about  5  /i.  The  mycelium  pene- 
trates the  cells,  often  showing  a  constriction  where  it  passes  through 
the  walls,  with  a  slight  enlargement  on  one  or  both  sides  (Fig.  5.). 
Frequently  a  hypha  runs  along  in  contact  with  the  wall  for  some  way 
before  it  pushes  through.  The  mycelium  is  exceedingly  abundant  in 
the  tissues,  and  sometimes  appears  to  nearly  fill  the  cells.  In  conse- 
quence of  its  presence  the  cell  contents  become  disorganized  and  the 
cell  walls  frequently  collapse,  especially  near  the  surface,  where  a  sec- 
tion through  the  diseased  tissue  shows  no  cavities  remaining.  The 
chlorophyll  is  at  first  resolved  into  bright  green  globular  masses,  but 
later  all  the  green  color  disappears,  leaving  only  a  small  quantity  of 
(lisorganized  brownish  material  in  the  cells. 

Anywhere  in  its  course  the  vegetative  mycelium  may  send  off  branches 
which  push  out  to  the  surface  and  bear  spores  at  their  free  ends.  A 
quantity  of  these  are  generally  sent  off  close  together  and  become  so 
matted  at  the  surface  of  the  boll  that  a  stroma  is  formed  from  which 
spring  the  ends  of  the  spore-bearing  branches  or  basidia.  This  stroma 
varies  very  much  as  regards  quantity ;  it  may  be  a  scarcely  perceptible 
layer,  or  it  may  extend  for  some  distance  above  the  surface  and  pene- 
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trate  between  the  celU  for  three  or  more  layers  (Fig.  3),  coDipletely  sar- 
rounding  the  discolored  cell  fragments  that  remain,  probably  becaase 
the  fungus  is  not  able  to  absorb  them.  In  older  specimens  the  fruit  is 
not  borne  in  distinct  pustules,  but  the  epidermis  seems  to  be  broken  ap 
into  flakes  and  the  basidia  are  borne  uniformly  or  in  tufts  on  the  fruiting 
surface.  In  the  course  of  from  two  days  to  a  week  after  the  first  basidia 
and  spores  are  formed  the  dark  brown  setae  may  be  formed  among  them. 
They  grow  out  from  somewhat  enlarged  darker  cells  in  the  stroma,  and 
are  bluntly  rounded  at  first,  but  become-more  acute  as  they  grow  older. 
They  are  frequently  enlarged  or  present  other  irregularities  somewhere 
along  their  course,  especially  near  the  tip  (Fig.  1  a).  The  bases  are 
a  very  dark  brown,  but  the  tips  are  usually  nearly  colorless.  Under  some 
conditions,  especially  in  a  moist  atmosphere,  the  setse  may  bear  spores 
at  their  tips.  These  spores  seem  to  be  somewhat  smaller  than  those  borne 
on  the  regular  basidia,  but  in  artificial  cultures  the  two  kinds  are  indis- 
tinguishable. At  first  the  set^  are  few,  but  they  increase  in  number 
with  the  age  of  the  fungus,  and  in  some  sections  the  conclusion  that 
the  basidia  themselves  are  being  transformed  into  setae  is  almost  irre- 
sistible. In  older  specimens  the  setae  appear  in  large  tufts  and  some- 
times branch.  It  is  not  infrequently  the  case  that  one  seta  arises  from 
the  lower  end  of  another;  a  beginning  of  this  may  be  seen  in  Fig.  1. 
The  amount  of  stroma  is  also  seen  to  increase  with  age,  especially  be- 
neath the  setae,  where  it  becomes  very  dark  colored.  In  old  si)eei- 
mens  the  setae  are  borne  considerably  above  the  basidia,  so  that  the 
latter  line  the  cavities  between  them  (Fig.  1).  The  tufts  of  setae  may 
even  have  the  appearance  of  being  pushed  up  and  out  of  the  way  by  the 
basidia  and  spores  behind  them. 

The  spores  are  oblong,  and  usually  have  a  vacuole  in  the  center. 
Viewed  separately  under  the  microscope  they  are  colorless,  but  in  masses 
they  form  a  salmon-pink  powder  which  gives  the  color  to  the  spots  as  al- 
ready described.  They  are  successively  abscised  from  colorless  basidia, 
which  vary  greatly  in  length  and  may  branch  when  kept  excessively 
moist  (Figs.  4-7).  Usually  the  connection  between  the  spore  and  the 
basidium  becomes  smaller  until  the  spore  is  cutoff;  but  there  are  causes 
where  the  spore  falls  from  the  end  of  the  basidium  when  the  septum 
separating  them  is  half  as  wide  as  the  basidium  itself,  which  appears 
truncate  after  the  spore  has  fallen.  The  setae  which  have  borne  spores 
also  often  have  a  truncate  api)earance. 

The  fungus  retains  its  vitality  under  very  adverse  circumstances. 
Some  specimens  of  diseased  bolls- were  allowed  to  lie  in  the  heated  air 
of  the  laboratory  for  a  month  or  more.  The  pink  spore  powder  was 
then  entirely  washed  from  the  surface,  a  piece  cut  out  and  soaked,  aud 
placed  under  a  bell  glass.  In  three  days  the  surface  again  showed  small 
masses  of  pink  spores  that  had  been  produced  since  the  fungus  was 
put  under  the  bell  glass. 

An  attempt  was  made  to  grow  this  fungus  in  a  decoction  of  hollyhock 
agar-agar.    This  was  only  a  partial  success,  for  while  spores  and  set* 
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were  prodaced  tbe  fangus  wasevideutly  in  an  unfavorable  uiediam  and 
was  shortlived.    However,  some  very  important  resalts  were  obtained. 

In  forty-three  hours  from  the  time  of  sowing,  a  distinct  mycelium  had 
been  formed  which  bore  numerous  basidia  at  right  angles  to  its  branches 
and  these  were  already  producing  spores  (Fig.  7  b).  Along  with  these 
^pore-producing  branches  were  others  which  differed  from  the  basidia 
au<l  ordinary  mycelial  branches  in  being  devoid  of  visible  granular  con- 
tents, and  on  close  inspection  seemed  to  be  a  trifle  darker  colored  and 
thicker  walled.  They  sometimes  had  a  septum  near  the  base  and  were 
shaped  like  seta3.  Twenty  four  hours  later  there  were  well  developed 
sutje  on  the  same  mycelium  that  bore  the  basidia  and  spores.  As  the 
mycelium  grew  older  more  setae  made  their  appearance;  but  in  the  moist 
environment  in  which  it  was  necessary  to  keep  the  artificial  substratum 
nearly  all  of  them  bore  spores  and  were  even  more  irregular  in  appear- 
ance than  they  are  in  nature. 

After  the  setae  begin  to  form  it  is  difficult  to  find  basidia  and  set» 
close  together.  The  parts  of  the  mycelium  that  bear  setie  bear  nothing 
♦'Ise.  Septa  are  often  produced  in  the  mycelium  at  each  side  of  the 
bases  of  the  setae  and  the  cell  thus  formed  sometimes  grows  larger  aud 
darker  colored  than  the  remainder  of  the  filament,  while  the  tlireads 
which  bear  setae  are  often  coarser  and  darker  colored  throughout.  This 
may  explaiu  the  dark  colored  cells  at  the  bases  of  the  tufts  of  setae  as 
thev  occur  in  nature. 


I.  Taft  of  ba«idia,  with  young  spores  rising  from  a  single  thread,  showing  mode  of  formation  of  fmit- 

ing  surface. 
2  Basidiam  and  seta  springing  from  the  same  mycelial  thread. 

3,  4,  aud  5.  Spores  twenty-lour  hours  in  water,  showing  spores  produced  by  budding. 
6.  Germinating  spore,  with  germ-tube  and  secondary  spore,  which  in  tarn  has  sent  oat  a  germ-tabe 

bearing  a  spore  at  the  end. 
7  and  8.  Spores  forty-eight  hoars  in  water. 
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Spores  were  also  sown  in  a  decoction  of  cotton  bolls  in  agar-agar.  In 
this  the  fungus  grew  more  luxuriautlj'  and  rapidly,  but  was  much  slower 
in  producing  setie,  and  when  these  were  first  discovered,  nearly  a  week- 
after  they  were  sown,  they  were  already  bearing  spores.  For  the  firjit 
few  days  only  colorless  basidia  could  be  found.  When  a  spore  was 
produced  on  this  mycelium  it  was  cut  off  from  the  end  of  the  basidiiim 
and  another  formed  on  the  same  place,  pushing  the  former  one  aside. 
This  may  occur  until  there  is  a  large  collection  of  spores  at  the  end  of 
the  basidiuni,  the  spores  that  are  pushed  aside  lying  adjacent  to  the 
second  one  along  their  entire  length  (Fig.  7). 

When  spores  are  sown  in  pure  water  they  exhibit  a  pheuomeuoD 
which  can  scarcely  be  called  anything  but  budding  (Figs.  1-5,  7,  8,  p. 
103).  They  become  once  septate,  and  while  one  division  sends  out  a  germ 
tube  the  other  gives  rise  to  another  spore,  separated  from  the  first  only 
by  a  short  neck.  The  germ  tube  also  frequently  sends  out  a  spore  just 
beyond  the  point  where  it  leaves  the  spore  (Figs.  3,  6,  p.  103).  By  the 
time  a  spore  has  been  two  days  in  water  the  cell  that  at  first  gave  rise 
to  the  germ  tube  may  also  have  produced  several  spores,  either  by  bud- 
ding or  upon  a  short  thread. 

Secondary  dark  colored  spores  (Fig.  6,  p.  103)  are  also  often  produced 
in  great  numbers  both  when  the  spores  are  germinated  in  water  and  in 
nutritive  media.  In  the  latter  they  are  sometimes  so  abundant  as  to 
give  the  mycelium  a  dark  color  when  seen  by  the  naked  eye.  These 
bodies  are  usually  regular  at  first,  but  become  very  irregularly  lobed  and 
even  reproduce  themselves  by  constriction.  They  also  give  rise  to 
other  mycelial  filaments.    I  do  not  understand  their  special  function. 

GENERAL  NOTES. 

Just  how  long  the  disease  has  existed  or  has  been  a  source  of  trouble 
to  cotton  growers  can  not  well  be  ascertained  ;  but  those  who  have  writ- 
ten us  concerning  it  speak  of  it  as  new,  and  it  is  safe  to  say  that  it  has 
greatly  increased  in  destructiveness  during  the  last  three  years  and  has 
now  become  a  source  of  danger  to  the  cotton  industry. 

It  was  first  brought  to  onr  attention  in  thesummerof  1888  by  a  letter 
from  a  cotton  grower  in  Louisiana.  Last  year,  we  received  noconiplaints 
in  regard  to  it,  but  during  the  last  few  months  repeated  inquiries  have 
been  sent  in,  and  in  two  cases,  one  from  Alabama  and  one  from  Louisiana, 
it  is  reported  as  destroying  75  per  cent,  of  the  crop.  In  general,  however, 
it  seems  to  destroy  from  10  to  25  per  cent.  The  disease  is  evidently 
not  a  new  one,  as  a  specimen  dating  back  five  or  six  years  has  been 
found  in  the  Department  herbarium.  In  this  case,  however,  only  a 
saprophytic  fungus  which  had  nearly  overgrown  the  true  cause  of  the 
trouble  was  named  on  the  label. 

It  seems  to  have  appeared  at  first  on  the  improved  varieties  and  is 
worse  in  wet  seasons.    That  it  is  widespread  is  evidenced  by  the  fact 
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that  it  bas  been  reported  to  us  from  Arkansas,  Louisiana,  Indian  Terri- 
tory, and  Mississippi. 

From  the  nature  of  the  disease  there  is  every  reason  to  fear  that  it 
will  be  very  difficult  to  prevent  by  fungicides.  Anthracnose  of  the 
grape  is  more  obstinate  than  black-rot,  and  no  well  defined,  certain 
remetly  is  yet  known  for  it.  The  treatment  of  anthracnose  of  beans 
and  melons  has  been  attempted  on  a  small  scale  and  has  failed  com- 
pletelj'.  The  hollyhock  disease  has  been  only  i)artially  prevented  by 
the  use  of  fungicides  that  would  have  succeeded  perfectly  with  black- 
rot  of  grapes  or  leaf-blight  of  pear.  In  some  of  these  cases,  however, 
a  partial  success  has  been  attained  and  the  indications  are  that  the 
proi>er  use  of  Bordeaux  mixture  may  finally  conquer  even  this  type  of 
fungus. 

The  vitality  of  the  fungus  as  shown  by  its  reviving  after  drying,  and 
the  power  of  the  spores  to  reproduce  themselves,  are  very  sure  indica- 
tions of  one  mode  of  preventive  treatment,  viz,  the  removal  from  the 
field  of  all  diseased  bolls  as  soon  as  possible.  A  worthless  boll  will  be 
likely  to  i)roduce  fresh  spores  with  every  rain,  and  if  left  over  winter 
in  the  field  will  probably  prove  a  source  of  infection  the  following  sea- 
son, for  each  spore  is  capable  of  infecting  a  fresh  boll.  One  infection 
experiment  was  made  on  three  healthy  bolls.  The  spores  weie  inserted 
in  a  cut  and  the  fungus  was  produced  in  great  quantities  all  around 
the  cut.  The  value  of  this  experimmeut  was  lessened  by  the  fact  that 
the  fungus  also  appeared  on  one  of  the  check  bolls  and  that  all  were 
taken  from  a  field  in  which  the  disease  was  |)resent.  The  fact,  however, 
that  on  the  infected  bolls  the  fungus  was  confined  to  the  vicinity  of  the 
cuts  is  evidence  that  it  was  caused  by  the  inserted  spores. 

Plans  are  being  made  to  test  the  value  of  fungicides  in  checking  this 
disease  during  the  next  cotton-growing  season. 

EXPLANATION   OF   PLATE. 

Colleioirichium  ffomypii,  n.  8. 

Fig.  1.  Sectiou  through  old  fruiting  layer,  showing  the  set®  borne  on  c^  ark -colored 
celU)  above  the  level  of  the  basidia;  <ia,  enlargements  of  sette  near  the  end. 
X:}60. 

Fig.  2.  Section  through  younger  portion  of  fruiting  layer.     Two  setie  bearing  spores. 

xeoo. 

Fig.  3.  Section  showing  stroma  mixed  with  tissues  of  the  boll.     X  800. 

Fig.  4.  Spores;  a  a,  borne  on  basidia.     X  600. 

Fig.  5.  Filiament  of  mycelium  passing  through  cell  wall.     X  800. 

Fig.  6,  Portion  of  artificial  mycelium  bearing  sette  at  a  and  c,  and  at  b  basidiuni  with 

immature  spore.     X  600. 
Fig.  7.  Different  stages  in  the  formation  of  spores  in  artificial  culture.     X  600. 
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PERENNIAL  MYCELIUM  OP  THE  FUNGUS  OF  BLACKBERRY  RUST.' 

Plates  V,  VI. 
By  F.  C.  ^'ewcombe. 

In  May  of  the  present  year,  at  the  suggestion  of  Mr.  Galloway,  a  plant 
of  RubuH  villosu^H  affected  with  Cceoma  nitens^  Schw.  was  examined  with 
ii  view  to  ascertaining  whether  there  is  a  perennial  mycelium. 

A  shoot  of  the  blackberry  was  selected  whose  lowest  leaf  bearing  the 
rust  was  16  centimeters  from  the  rooting  portion  of  the  stem.  Begin 
uing  with  the  leaf,  cross  and  longitudinal  sections  were  made,  at  iuter 
vals  of  2  centimeters,  down  to  the  roots. 

At  every  place  of  section  the  characteristic  mycelium  was  found.  In 
one  instance  the  mycelium  was  observed  in  the  medullary  rays;  in 
every  other  case  in  the  pith  only.  It  is  septate,  intercellular,  and 
coarsely  granular.  It  looks  active  and  vigorous  iu  the  old  stem  as  well 
as  in  the  green  shoot.  But  the  most  striking  part  of  it  is  the  haustom. 
These  are  found  of  the  same  appearance  iu  leaf,  green  shoot,  and  old 
stem.  Penetrating  the  cell  wall  by  a  narrow  neck,  iu  the  cell-luraen  w 
haustorium  expands  to  a  large,  lobed  and  knotted,  club-shapeil  body 
whose  diameter  exceeds  that  of  the  mycelial  filament  and  whose  lengtli 
frequently  attains  the  transverse  diameter  of  the  host  cell.  In  Ioh^m 
tudinal  sections  the  mycelium  can  be  followed  for  long  distances  iu  tbe 
direction  of  the  shoot  axis,  not  often  branching  laterally,  but  sendin<r 
its  great  haustoria  in  all  directions  iuto  the  adjacent  cells  of  the  bosr. 
Not  infrequently  the  mycelium  is  seen  to  form  a  pseudoparenchyrn^i  in 
the  intercellular  spaces. 

These  observations  were  repeated  on  fresh  material  gathered  near 
Ann  Arbor  the  latter  part  of  June, 

NOTE  BY  B.  T.   OALLOWAY. 

Mr.  Newcombe's  observations  have  an  important  bearing  on  the  treat 
ment  of  blackberry  rust,  as  they  indicate  that  no  direct  benefit  would 
result  from  the  applicaiioii  of  fungicides.  Some  writerst  have  claimed 
that  the  fungus  does  not  live  over  winter  in  the  root  and  stems,  and  ii 
this  were  true  it  would  seem  possible  to  |>revent  the  disease  by  llif 
timely  api)Iication  of  fnn^iciiles.  Field  experiments  have  shown  tliat 
such  applications,  no  matter  how  carefully  made,  have  little  effect  so 
far  as  diminishing  the  amount  of  rust  is  concerned. 

It  is  obvious  that  the  immense  number  of  spores,  which  form  the  red 
dish  ])Owder  so  familiar  to  every  one,  plays  an  important  part  in  tin* 
life  history  of  the  fungus,  and  by  destroying  these  spores,  spraying  may, 
indirectly,  result  beneticially.  It  is  doubtful,  however,  if  spraying  with 
this  object  only  in  view  will  pay  in  the  end.     After  all,  it  seems  tliat 

*  Cfvoma  nilenft,  Selnv. 

\  Hiirii  1,  Prairie  Farmer.  IK^o,  p.  762.  Seymour,  Kept.  Stare  Hort.  Sop  Min" 
ISdo,  p.  214. 
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the  only  practical  and  efficient  method  of  dealing  with  this  pest  is  the 
old  one  of  grubbing  oat  the  affected  ])laut8  as  soon  as  they  are  noticed. 
It  \i  onld  be  well,  also,  to  discard  those  varieties  known  to  be  subject  to 
the  trouble. 

EXPLANATION   OF   PLATE. 
BLACKBERRY  RUST  (Cwoma  nitetts^  8chw.), 

Fig.  I.  Section  throagh  portion  of  leaf  aflVct4»d  with  rust;  aOf  rnptnred  epidermis 
shuwing  below  Ht  b  the  mass  of  sporea;  o  e,  haiistoria.  By  means  of  thene 
the  faugus  draws  its  nourishment  from  the  cells.    X  100.    Newcombe. 

Fig.  2.  Part  of  section  more  highly  magnified;  m  m  m^  mycelium  surrounding  cells 
of  the  host;  h  hy  liaustoria  projecting  within  the  cells.    X  300.  NeweouilM-. 

Fig.  3.  Spores.     X  600.     Newcombe. 

Fig.  4.  Section  through  spermogonium.     X300.    Newcombe. 

Fig.  5.  Spores  germinating ;  24  hours  in  water.    X  2ri0.    Qalloway. 

Fig.  6.  Spore  germinating;  60  hours  in  water     X  :K)0.    Galloway. 

Fig.  7.  Section  through  piece  of  old  underground  stem,  showing  perennial  mycelium 
and  haustoria.    X  300.     Newcombe. 


FIELD  NOTES -1890. 

By  EawiN  F.  Smith. 

The  field  naturalist  often  discovers  interesting  phenomena  not  im- 
mediately related  to  his  own  work — phenomena  too  fragmentary  to  be 
worked  up  separately,  and  yet  sometimes  of  much  value  to  otbers  if 
accurately  observed  and  duly  recorded.  Such  must  be  my  apology  for 
the  greater  part  of  the  following  *' notes  by  the  way." 

PEACH  LEAF   CURL.* 

Heretofore,  in  this  country,  California  orchards  are  the  only  ones  that 
have  been  seriously  affected  by  this  widely  distributed  fungus.  This 
spring,  however,  it  caused  great  injury  in  certain  districts  east  of  the 
Mississippi  Kiver,  and  was  more  than  usually  prevalent  in  all  the  prin- 
cipal peach  regions  of  the  eastern  United  States.  It  was  most  destruc- 
tive m  central  Michigan  and  western  New  York,  defoliating  trees  by 
the  thousand  in  both  localities.  By  the  last  of  June  the  fungus  had 
nearly  disappeared,  and  the  trees  had  partially  recovered  and  were 
clothed  with  a  second  crop  of  leaves.  But  even  in  July  the  effects 
^ere  plainly  visible  in  enfeebled  growths,  yellowish  foliage,  and  stunted 
fruits.  Certain  varieties  suffered  much  worse  than  others,  e.  g,,  Craw- 
ford's  Early.  It  seemed  to  me  it  would  take  some  of  the  trees  several 
years  to  recover. 

In  Delaware  and  peninsular  Maryland  the  fungus  was  unusually  com- 
nion,  but  the  orchards  were  not  defoliated  nor  badly  attacked.  I  also 
observed  traces  of  the  disease  in  Georgia  in  midsummer,  but  it  did  not 
appear  to  have  attracted  attention  or  caused  serious  injury. 


•  Taphrina  deformans,  Tnl. 
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During  1887, 188S,  aud  1889,  thin  fungus  was  rare  in  the  great  peach 
region  between  the  Chesapeake  and  Delaware  Bays.  Often  weeks 
passed  without  my  seeing  a  single  affected  leaf,  although  I  spent  much 
of  my  time  in  the  orchards.  This  struck  me  the  more  forcibly  because 
in  Michigan  I  had  formerly  observed  the  curl  to  be  common  every 
spring.  This  season,  on  the  contrary,  it  could  be  collected  iu  any 
peninsular  orchard.  In  one  only,  however,  did  I  find  it  serious.  This 
was  an  old,  abandoned  orchard  in  sod  ground,  pastured.  Here  in  May 
nearly  every  leaf  was  white,  thick,  aud  distorted,  and  many  were  fall- 
ing. At  a  distance  the  foliage  was  not  green,  but  yellowish  white. 
Younger  cultivated  orchards  on  the  same  farm  were  nearly  free. 

PLUM  TAPHRINA. 

In  Maryland  and  Georgia  this  disease  was  also  very  prevalent  on 
Pninns  Chicasa  and  its  cultivated  varieties.  I  have  been  accustomed 
to  call  this  fungus  T.pruni,  but  the  injuries  differ  somewhat  from  those 
I  have  seen  on  Prunus  Americana  in  the  North  and  West.  Thisfuugus 
is  much  more  inclined  to  thicken,  distort,  and  unite  the  leaves  and 
growing  shoots.  The  ^^  plum  pockets^'  are  also  absent.  The  fraits 
often  suffer,  but  the  fungus  generally  attacks  only  one  side,  forming  a 
hard,  solid  spot,  which  ripens  imperfectly.  Prom  what  I  saw  iu  the 
plum  orchards  of  Georgia,  aud  was  told,  this  fungus  is  an  enemy  of 
some  importance  in  that  region.  Is  it  specifically  distinct  from  the 
pocket  forming  sort! 

PLUM  BLIGHT. 

A  i>eculiar  disease,  now  prevalent  several  years,  in  a  large  plnm 
orchard  of  native  sorts  at  Griffin,  Ga.,  deserves  further  study. 
This  disease  destroys  large  branches  or  whole  trees  in  midsummer  in 
the  course  of  a  few  weeks.  I  saw  many  fine  trees  of  bearing  age  en- 
tirely ruined.  The  foliage  was  drying  up  as  if  scorched,  or  as  if  the 
limb  or  body  had  been  girdled.  No  fungous  or  insect  enemies  were 
observed,  and  there  were  no  mechanical  injuries.  The  surface  bark  on 
the  trunk  and  base  of  the  main  limbs  was  smooth,  unbroken,  ami 
usually  normal  in  appearance,  but  upon  cutting  into  it  I  always  found 
large  dead  patches  which  sometimes  entirely  girdled  the  trunk  or 
branch.  These  were  often  several  inches  wide  by  1  or  2  feet  lonjr- 
Evidently  the  sudden  drying  and  death  of  the  remoter  parts  is  due  to 
interference  in  the  circulation  brought  about  by  the  presence  of  these 
bark  injuries.  Their  origin,  however,  is  still  a  myster.y.  There  did  not 
appear  to  be  any  injuries  below  ground.  Indeed  the  injured  trees 
uMially  sprout  again  vigorously  from  the  earth. 

The  loss  this  year  in  an  orchard  of  about  6,000  bearing  trees  amounted 
to  more  than  5  per  cent.  The  owner  said  10  per  cent.  The  loss  last 
year  was  ufearly  as  great. 


109 

APPLE  BLIGHT.* 

Never  before  have  I  seen  this  disease  one  tenth  part  as  destructive. 
In  middle  and  north  Georgia  the  apple  trees  were  badly  spotted  b^^  it. 
The  injury  was  not  confined  to  twigs,  but  affected  branches  of  several 
years'  growth,  greatly  injuring  next  year's  fruit  prospect.  The  disease 
was  also  common  in  Pennsylvania,  where  in  other  years  I  have  found  it 
common,  although  confined  principally  to  the  twigs.  In  Michigan  it  was 
not  seen.  In  Kansas  it  was  worse  even  than  in  Georgia.  At  Manhattan 
1  wjw  shown  several  young  and  thrifty  orchards  of  bearing  age  which 
had  been  sadly  injured.  The  attack  began  in  18<S9  and  continued  this 
year  with  increasing  severity.  The  disease  was  not  confined  to  twigs, 
bat  often  destroyed  large  limbs  and  in  some  ca^es  one-half  or  even 
the  whole  of  the  tree,  as  in  pear  blight.  The  owner  was  in  despair. 
Certain  varieties  were  noticeably  worse  injured  than  others.  This  was 
found  to  be  true  for  different  orchards  and  both  years.  Certain  sorts 
escaped  almost  entirely. 

P£AB-L£AF  BLIGHT,  t 

In  Dr.  W.  S.  Maxwell's  orchards  the  Lawrence  and  Bartlett  pears  in 
sod  ground  were  very  slightly  attacked.  They  held  their  foliage  j)rac- 
tically  intact  until  October  15.  The  cultivated  trees  were  badly  affected 
ami  shed  their  foliage  early,  except  Keifer,  which  did  not  suffer.  I  ob- 
served this  fungus  at  Still  Pond,  Md.,  in  1887,  in  these  same  orclianis 
and  elsewhere,  and  also  in  other  parts  of  the  peninsula,  but  it  was  not 
destructive  and  wa«i  not  then  considered  of  any  consequence  by  any  of 
the  pear  growers.    Now  they  are  all  talking  about  it. 

This  year  quince  and  pear  orchards  all  over  the  Delaware  and  Chesa* 
peake  peninsula  were  seriously  defoliated,  and,  as  a  consequence,  were 
quite  commonly  in  second  leafage  and  blossom  in  October.  The  injury 
last  year  was  also  very  great,  amounting  in  some  large  orchards  to  an 
almost  total  loss  of  the  crop. 

BLACK  ROT.J 

In  Georgia  and  Kansas  the  summer  w^as  hot  and  dry.  Vineyards  in 
both  States  ripened  a  large  antl  fine  crop  of  fruit,  which  was  almost 
free  from  rot.  Enough  Lwstadia  could  be  found  for  specimens,  and  the 
same  was  true  for  Peronospora  viticola,  but  neither  did  any  injury. 

In  Delaware  there  was  also  a  long  drouth  in  midsummer  and  black 
rot  was  not  seriously  destructive. 

VINE  BLIGHT.§ 

In  good  soil  in  one  corner  of  a  fine  bearing  vineyard  near  Griffin,  Ga., 
twenty-five  or  thirty  thrifty  vines  suddenly  sickened  in  midsummer  and 

*  Bacillus  amylovoruHf  (Bunill)  Trev. 
\  Eniomo^orium  maculatum^  L^v. 
\L(B»tadia  Bidwelli,  (EH.)  V.  and  R. 

jLater  this  blight  was  attributed  to  lightning,  by  the  owner  and  others,  who  said 
lightning  had  also  caused  a  mniilar  appearance  in  the  cotton  fields. 
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died,  in  whole  or  part,  in  coarse  of  a  few  weeks,  without  apparent  cause. 
The  foliage  lost  color  and  wilted,  the  clusters  shriveled,  and  the  caues 
turned  black.    No  fuh<jous  or  insect  enemies  could  be  seen. 

The  vines  were  trained  up  on  stakes  and  the  vineyard  had  receiveil 
proper  care  and  cultivation.  The  soil  was  well  drained  upland.  The 
cases  were  not  all  in  one  spot,  but  scattered  about.  The  malady  in  its 
sudden  appearance  and  destructive  nature  called  to  mifid  the  myste- 
rious vine  disease  of  California,  but  did  not  a^ree  with  it  in  all  particu- 
lars.    At  my  suggestion  the  vines  were  promptly  removed  and  destroyed. 

BROWN  ROT   OF  THE  PEACQ.* 

Owing  to  the  phenomenal  scarcity  of  stone  fruits  in  peach  districts 
east  of  the  Mississippi,  this  fungus  was  rare,  except  on  old  fruits,  i 
saw  it  once  at  Lansing,  Mich.,  on  nascent  plum  shoots,  but  not  else- 
where. 

PEACH  YELLOWS. 

In  south  weotern  Michigan  there  was  an  increase  of  the  disease  arouuii 
Fenuville,  but  not  elsewhere,  so  far  as  T  could  hear  or  observe. 

On  the  Delaware  and  Chesapeake  peninsula  this  disease  was  worse 
than  any  previous  year.  The  marked  diminution  of  new  cases  in  1881) 
was  coincident  with  a  partial  failure  of  the  crop.  It  therefore  seeine<l 
possible  that  here  might  be  a  clue  to  the  cause  of  the  disciise.  Tbis 
year,  however,  with  an  entire  failure  of  the  crop  the  number  of  new 
cases  were  in  excess  of  those  in  1886,  18S7,  or  even  1888,  when  the 
orchards  bore  most  abundantly.     Fruit  or  no  fruit,  the  disease  increases. 

The  cases  by  years  in  four  representative  Delaware  orchards  (mj  owd 
count)  are  as  follows : 


CaM>s. 


Year. 


Weatbor  in  Hummer. 


'  30  acren 

I  BCt  m 


18^7. 
1888. 
1889 
1890. 


I 


Wet 
Dry. 
Wet 
Dr> 


1882. 


:{14 


lU  acres 

net  in 

1885. 

2  acres 
set  in 

1884. 

10  acres 
9nt  in 
1884. 

t32 

t36 

t27 

71  ' 

47 

a 

63  : 

6 

37 

118  , 

90 

ifT 

. 

t  Fir.Ht 

easefl. 

•  A  verj'  few  ca^es  heloijij  to  1886  when  the  diHeaj***  tirj^t  a|ip«^nMl. 
TIIK   PEACH  ROSETTE. 

A  new  peach  disease,  or  an  old  one  in  a  new  form,  has  matle  its  up 
pearauce  in  Georgia  and  Kansas  and  bids  fair  to  become  verv  serious. 
One  Kansas  orchard  was  <lestroyed  in  two  years,  and  certain  Georgia 
orchards  have  suffered  almost  as  badly.  In  some  particulars  this  dis- 
ease is  identical  with  peach  yellows;  in  others  it  differs  somewhat. 
The  disease  occnrs  also  in  plums,  wild  and  cultivated,  and  is  equally 
destructive.     A  full  account  is  reserviMl  for  separate  consideratiou. 


*  Monilia  fructitjena J  P. 
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THE  RELATIONSHIP  OF  PUCCINIA  AND  PHRAQMIDIUM. 

By  Prof.  G.  db  Lagebheim. 

As  a  distinctive  ditterence  between  Puccinia  and  Pbrai^midium,  Tu- 
lasne*  asserts  tbat  tbe  teleutospores  of  the  first  genu.i  are  only  pro- 
vided with  one  germ  pore,  while  those  of  the  second  possess  several  which 
are  equatorially  arranged.  Since  then,  however,  Dietel  t  has  shown 
that  this  is  not  the  case  in  all  Phragmidiunis,  but  that  in  Ph.  obtusum^ 
Winter,  each  cell  of  the  teleutospore  is  provided  with  only  one  germ 
l)ore  situated  at  the  upper  end  of  the  cell  exactly  as  in  the  genus 
Puccinia.  Ph,  abidum^  Ludwig,  appears  to  form  a  transition  between 
the  two  types.J  It  should  also  be  mentioned  that  in  Ph.  BarnardiU 
Plowright  &  Winter,  and  in  Ph,  carbonarium^  Winter,  the  end  cell  is 
provided  with  an  apical  pore.  Besides  these  characteristics,  which  are, 
as  we  see,  unreliable,  P/ira/7»ii(ftMw  is  distinguished  from  Puccinia  by 
the  number  of  cells  in  its  telentospores  and  by  the  different  structure 
of  its  jEcidia.  But  in  several  Puccinins  we  occasionally  find  many- 
celled  telentospores,  and  therefore  this  character  is  not  constant.  On 
the  contrary  the  difference  in  the  structure  of  the  secidium  appears  to 
be  a  constant  mark  of  distinction.  The  iecidium  of  Puccinia  is  pro- 
vided with  a  pseudo-peridium,  while  that  of  Phragmidium  is  not;  and 
in  the  latter  the  spores  are  cutoff  from  basidiaand  surrounded  only  by 
a  row  of  paraphyses  as  in  the  genus  Melampsora.  § 

In  the  above-mentioned  work  Dietel  has  attempted  to  establish  the 
the  fact  that  Phragmidium  is  more  closely  related  to  (Jhrysomyxa  than 
to  Puccinia.  But  in  comparing  the  two  genera  which  he  considers  to 
be  related  he  has  forgotten  to  notice  the  difference  existing  between 
tbeir  aecidia  and  uredo  stages.  As  has  been  said,  the  iecidium  of 
Phragmidium  has  no  pseudo-peridium,  while  one  is  present  in  the  jccid- 
inm  of  Chryaomyxa.  The  structure  of  the  uredospores  of  the  two  genera 
differs  even  more.  In  Phragmidium^  as  in  Puccinia  and  Uromyces^  they 
arise  singly  at  the  end  of  a  mycelial  thread,  while  on  the  other  baud  in 
Chrysomyxa,  as  in  Coleosporium,  they  are  borne  in  rows.  I  am  therefore 
inclined  to  believe  in  a  closer  relationship  between  Puccinia  and  Phrag- 
midium than  between  Ohrysomyxa  and  Phragmidium.  This  supposed 
relationship  would  become  still  clearer  if  one  could  find  a  Phragmidium 
with  a  Puccinia-iecidium  or  a  Puccinia  wich  a  Pbragmidium-iijcidiuni  or 
with  several  equatorial  germ  pores.  We  can  probably  regard  the  genus 
^os^rttpia||asaP/iraflrmt(?eMmwithaPuccinia-iecidium.    Tbeteleutospores 

•  Ann.  de  Sci.  Nat.  Ser.  4,  t.  ii,  p.  146. 

t  Beitrage  znr  Morphologie  und  Biologic  der  Uredineen  t.  ii,  9.    Figs.  3-7.    (Cassel, 

t  Compare  Dietel,  1,  c  ,  t.  ii,  Fig.  10,  and  Miiller  Die  Rostpilze  der  Rosa  nnd  Rubns- 
arteu  nnd  die  anf  ihuen  vorkoramenden  Paraaiten  t.  i,  fig.  9  (Berlin,  IHHej). 

^  The  genus  Cafyplospora,  KUhn,  is  not  to  be  united  with  Melampsora,  because,  a 8 
is  known,  the  Calyptospora-jecidia  have  a  psendo-peridium. 

:l  Compare  Lagerheim,  Sur  un  nouveau  genre  d'Ur6dinie68  (Journ.  d.  Botan.,  iyy9)' 
Paris. 
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of  this  genus  are  as  a  rule  3-4  celled,  and  the  uredospores  are  formed  iu 
the  same  way  as  in  Phragmidium  (and  Paccinia).  The  secidia  of  Ros- 
trupia  are  unfortun<ately  not  knov^n,  but  judging  from  its  great  similar- 
ity to  certain  grass  inhabiting  Puccinias  it  is  very  probable  that  the 
secidia  are  formed  as  iu  Puccinia  and  Uromycea.  A  Puccinia  with  a 
Phragmidium-secidium  is  not  known,  although  it  is  not  impossible  that 
such  a  one  exists.  On  the  other  hand  there  is  one  Puccinia,  or  perhaps 
several,  which  shows  a  condition  of  the  germ  pores  typical  for  Phrag- 
midiinn. 

There  are  several  Uredinece  on  Barberry  species.  Besides  the  well 
known  iecidium  of  Puccinia  pocuUformis^  Wettstein  (P.  graminis^  Per 
soon),  there  probably  occur  three  »cidia  upon  Barberry,  namely,  Ae. 
Magelh(enicum,  Berkeley,*  aecidium  of  P.  berberidUj  Montague,  antl  an 
lecidium  which  appears  to  belong  to  a  Diorchidium  frequent  around  Quito 
on  Berberis  glauca.  The  genus  Uromyces  is  represented  on  Berberis 
(Mahonia)  by  one  species,  U,  sanguineus.  Besides  the  above  mentioiieil, 
P.  berberis,  Mont.,  two  Puccinias,  P.mirabilissima^  Pk.  and  P.  antarctica, 
Speggazzini,  have  been  observed  on  Barberry.  Finally  two  uredo forms 
are  found  on  Berberis,  namely,  U.  a:cidii/ormis,  Speggazzini  and  U, 
anfarctica^  Speggazzini. 

Pieccintawu>a/>i7i««iwa  was  described  by  Peck  in  the  Botanical  Gazette 
for  1881,  p.  226.  Tracy  and  Galloway  gave  further  information  con- 
cerning it  iu  the  Botanical  Gazette  for  1888,  p.  126,  and  De  Toni  gives 
the  following  diagnosis  of  the  species  (Syll.  Ured.,  p.  620). 

Macnlis  late  piirpiireis  3-4  millimeter  diameter,  leniter  iucrassatiilip,  pseiidope- 
ridiis  bypogeuis,  lotigis,  pallida  davis,  margiue  grosso  laceratis;  mcidiosporis  sub- 
globosiHy  15-20  /i  diameter,  tuberciilatis ;  maciilis  parvis,  puDCtiformibus  vel  majus- 
culis  aubrotiindisqiie,  superDe  atris  vel  atrobninueis;  sorts  bjpophyllis,  panels 
minutispallide  rufescenti — brniiaeis;  uredosporis  subglobosiS)  obovatis  vel  piriformi- 
bus,  obtnsip,  minutissime  rugulosis;  22-33  by  20-23//  pedicello  byalino,  deindeciduo; 
teleiitosporis  immixtiSf  ellipticis,  obtusis,  ad  septum  constrictis,  sabtiliter  rugosi;!, 
30-32  by  22-25  //  pedicello  longissimo  hyalioo  fnltis. 

The  species  is  found  in  several  places  in  the  United  States  on  the 
leaves  of  Berberis  repens^  and  has  been  distributed  in  Ellis's  North  Amer- 
ican Fungi,  No.  1451,  and  Rabenhorst-WinterPazschke's  Fungi  Euro- 
paei.  No.  3619. 

in  the  following  I  will  give  the  results  of  my  investigations  with 
specimens  distributed  in  Fungi  Buro[)iei.  They  were  collected  at 
Thompson  Falls,  Montana,  September,  1884,  by  Seymour,  and  in  Sierni 
Nevada, California,  May,  1886,  by  Harkness.  [Jredo  and  teleutospores, 
but  no  a^cidia,  were  present;  the  uredospores  from  the  Montana  speci- 
mens were  more  or  less  ovate,  those  from  California  piriform.!  When 
treated  with  warm  potash  or  lactic  acid  the  epispore  swelled  up  so 


*Aecidium  yraveolensj  Shnttlewortb,  is  really  identical  with  Ae.  MagelhaeRicnn 
Berkeley. 

t  Compare  Lagerbiem  "L'acide  lactiqiie,  excellent  agent  pour  Tetnde  des  chain- 
piguouHsecs"  (Rev.  Mycol.  No.  42).    Toulouse.     1Sh9. 


113 

that  it  could  easily  be  shown  to  consist  of  three  layers.  The  outer 
layer  is  very  thin,  colorless,  and  covered  with  fine  warts  :  the  middle 
layer  is  the  thickest  and  is  ^^ellowish  and  smooth  ;  the  inner  layer  ap- 
pear tolerably  firm  and  is  also  yellowish  and  sniooth.  The  uredospore 
is  provided  with  from  three  to  four  equatorial  germ  pores,  and  the  mem- 
brane is  not  equally  thick  everywhere,  but  is  not  especially  thickened 
at  the  ba«e  of  the  spore.  Treated  in  the  same  manner  the  epispore  of 
the  teleutospores  showed  the  same  three  layers ;  the  warts  on  the  outer 
layer  are  somewhat  larger  and  do  not  stand  so  close  together  as  on  the 
uredospores.  The  teleutospores  are  characterized  by  a  long  hyaline 
pedicel  which  breaks  off  at  the  base  and  remains  in  connection  with 
the  spore.  The  pedicel  tapers  below  and  is  hollow  in  the  lower  portion. 
It  is  not  perfectly  smooth  everywhere,  but  a  small  wart  occurs  here 
and  there.  Probably  Peck  called  this  species  mirabiUmima  on  account 
of  the  strikingly  long  pedicel,  but  it  deserves  this  epithet  in  a  still  higher 
degree  on  account  of  another  peculiarity  that  has  been  hitherto  over- 
looked. One  of  the  main  characters  of  the  genus  Puccinia  is,  as  we 
know,  that  each  cell  of  the  teleutospore  is  provided  with  but  one  girm 
l)ore  which  can  have  different  positions,  but  in  P.  mirahilissima  this  is 
not  the  case,  for  here  is  each  cell  of  the  teleutospore  with  two  opposite 
jrerm  pores.  These  show  plainly  when  the  spores  are  treated  as  above 
mentioned.  In  this  respect  P,  mirabilissima  varies  from  all  other  Puc- 
<iiiias  that  have  been  carefully  observed,  and  even  in  this  peculiarity  I 
st-e  a  point  of  union  between  the  genera  Puccinia  and  Phragmidium.  It 
would  be  of  interest  to  study  the  germination  of  this  peculiar  species, 
and  it  is  to  be  hoped  that  some  one  of  my  North  American  colleagues, 
to  whom  living  specimens  are  accessible,  will  undertake  it. 

Quito,  Ecuador. 

NOTES. 
A    NEW  PEAR  DISEASE. 

Something  over  a  year  ago  we  received  front  one  of  our  correspond- 
ents in  southern  Alabama  a  number  of  pear  branches  affected  in  a  pecu- 
liar manner.  In  a  letter  sent  with  the  specimens  our  correspondent 
described  the  disease  as  follows: 

Tho  disease  appears  in  the  form  of  spots  on  the  trunk  of  the  tree,  always  at  a  dor- 
mant bud,  also  on  the  branches  at  the  base  of  another  branch  or  fruit  spur.  The  spots 
when  first  noticed  were  about  one-quarter  of  an  inch  in  diameter,  but  soon  increased 
to  fonr  or  five  times  this  size.  They  are  nearly  round  and  are  surrounded  with  whit- 
ish uneven  edges.  When  one-half  an  inch  or  more  in  diameter  the  affected  portion 
becomes  depressed  and  upon  cutting  into  it  the  bark  cambium  and  a  considerable 
portion  of  the  wood  is  seen  to  be  brown  and  dead.  In  no  case  has  the  afi:ection  en- 
tirely BDcircled  a  branch  or  trunk,  but  I  have  no  doubt  that  if  allowed  to  continue  it 
will  do  so  in  a  short  time.  I  have  never  seen  the  disease  before  and  fear  it  will  prove 
troublesome  in  my  orchard. 

Upon  examination  of  the  specimens  it  was  found  that  the  disease  was 
due  to  a  fungus  known  as  Thelephorn  pedicellata^  Schw.     We  have  this 
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parasite,  for  so  we  must  regard  it,  from  New  Jersey  on  oak  (Quercus 
cocinnea)j  Florida  on  iialmetto  {Sabal  palmetto)^  aud  Texas  on  cultivated 
apples.  From  this  it  will  be  seen  tliat  it  is  n!)t  particular  as  to  hosts  or 
locality.  There  is  no  doubt  that  on  trees  having  such  soft,  tender  bark 
as  the  pear  and  apple  the  fungus  will  readily  obtain  a  foothold  and 
prove  a  very  serious  enemy.  An  al  lied  species  ( T.  perdixj  Hartig)  r ccurs 
in  Europe  on  oak,  causing  what  is  known  as  "  partridge  wood."  In  this 
case  the  wood  becomes  a  dee])  brown;  then  white  spots  appear  upon 
these  discolorations,  giving  to  the  att'ected  parts  a  mottled  appearance, 
hence  the  name. 

To  our  correspondent's  inquiries  concerning  the  cause  of  the  disease 
and  its  treatment  we  gave  in  reply  to  the  first  question  {Substantially 
what  is  stated  in  the  foregoing  remarks,  suggesting  by  way  of  an  an- 
swer to  the  inquiries  concerning  treatment  that  he  cut  out  all  the  dis- 
eased wood  and,  after  washing  the  wounds  thoroughly  with  a  saturated 
solution  of  sulphate  of  iron  or  copperas,  apply  grafting  wax  or  some- 
thing similar.  Our  suggestions  were  complied  with  to  the  letter,  ex- 
cepting that  a  coat  of  shellac  dissolved  in  alcohol  was  used  instead  of 
grafting  wax. 

A  few  days  ago  we  received  a  note  from  our  correspondent  saying 
that  the  treatment  had  proved  entirely  successful.  The  wounds  healed 
readily  and  the  trees  which  a  year  ago  bore  every  indication  of  approach- 
ing death  are  now  as  vigorous  as  any  in  his  orchard. — B,  T.  Galloway. 

DISEASE  OF  GERANIUMS. 

For  a  long  time  we  have  noticed  a  diseaseof  geraniums  which  attacks 
the  stems,  causing  them  to  turn  black,  shrivel,  and  sometimes  become 
soft  and  mushy.  The  trouble  is  not  confined  to  any  particular  variety, 
nor  does  it  seem  to  be  infiuenced  to  any  great  extent  by  soil  or  climate. 
It  is  a  very  troublesome  thing  in  greenhouses,  especially  among  cut- 
tings, which  it  often  destroys  by  the  thousand.  Cuttings  attacked  by 
the  disease  begin  to  turn  black  at  the  severed  end,  the  discolonitious 
rapiilly  extending  upward  until  the  whole  stem  is  involved.  Occasion- 
ally the  disease  stops  after  an  inch  or  more  of  the  cutting  is  destroyed: 
but  even  if  this  takes  place  the  plant  eventually  dies  as  soon  as  the  sup- 
])ly  of  nourishment  in  tiie  green  portion  is  exhausted.  Cuttings  rooted 
in  the  bench  are  not  so  apt  to  suft'^r  from  the  disease  as  those  im- 
mediately potted.  Thedisease  is  also  more  troublesome  where  immature 
wood  is  used  and  when  too  much  water  is  applied  immediately  after  tbe 
cuttings  are  potted. 

Microscopic  examination  of  the  diseased  tissues  has  so  far  revealed 
nothing  in  the  shape  of  a  fungus  excepting  where  the  wood  has  become 
soft,  where,  as  might  be  expected,  a  number  of  saprophytic  forms  occur. 
Sections  through  portions  of  the  stem  as  at  a  Fig.  1,  where  the  disease 
is  actually  at  work,  reveals  under  the  microscope  immense  numbers  of 
bacteria,  in  some  cases  almost  filling  the  cells  and  often  escaping  mto 
♦*^'>  water  in  suflicient  numbers  to  make  the  latter  appear  milky. 
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Cultures  made  from  tbe  diseased  wood  on  gelatine,  agar-agar,  potato, 
etc.,  usually  show  at  the  expiration  of  from  24  to  48  hours  numerous 
colonies  of  bacteria  which  are  for  the  most  part  of  one  kind,  namely,  a 
Bacillm. 

As  yet  no  inoculations  have  been  made  with  tbe  organism  itself,  but 
tbe  disease  bus  been  ))roduced  in  a  number  of  cases  by  inoculations 
directly  from  diseased  wood.  Figure  2  shows  the  result  of  one  of  tbese 
iijoeulations,  a  being  the  jmint  where  the  knife  entered  the  tissue.  The 
•lisease  is  one  certainly  worthy  of  careful  investigation,  as  the  losses  iu 
one  establishment  last  year  in  this  city  amounted  to  over  50  i)er  cent* 


YiQ.  1.  Fio    2.  Fio    3. 

Our  object  in  writing  this  preliminary  note  is  to  call  tbe  attention  of 
florists  and  others  directly  interested  in  the  matter  to  tbe  work  we  now 
have  under  way  and  to  obtain  from  them  any  information  bearing  on 
tbe  subject  they  may  consider  of  value. 

A  disease  which  may  be  tbe  same  as  the  one  here  refrrrod  to  has 
recently  been  reported  from  France  by  Messrs.  Prillieux  and  Delacroix.* 

According  to  the.se  writers  Pelargonium  and  potato  stems  are  afl'ected 
with  a  malady  which  causes  tbem  to  turn  bl;i(;k  and  become  rotten. 
Tbe  disease  has  been  transferred  from  tbe  ))otato  to  tbe  Pelargonium 
and  vice  versa.  A  Bacillus^  which  tbe  autbois  believe  to  be  tbe  cause 
of  the  trouble  and  which  has  received  tbe  provisional  name  of  B,  eauli- 
colons,  Pr.  and  Del.,  has  been  found  associated  witb  tbe  disease.  No 
mention  is  made  of  tbe  disease  having  been  produced  by  inoculating 
with  the  organism,  although  it  is  claimed  tbat  this  can  readily  be  done 
by  direct  inoculation.— B.  T.  Galloway. 

ADDITIONAL   OBSERVATIONS  ON   ANTHRACNOSE   OF   THE   HOLLYHOCK. 

Since  the  last  issue  (Vol.  VI,  No.  2)  of  the  Journal  of  Mycology 
some  additional  facts  have  come  to  light  concerning  the  Colletotrichium 
OQ  tbe  hollyhock. 

*  Comptes  Reudus  t.  cxi^  p.  208. 
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A  fuDgas  exactly  like  it  in  appearance  has  been  foand  on  8ida  spinm 
by  Mr.  VV.  T.  Swingle  at  Manhattan,  Eans.  Some  attempts  at  produc 
ing  tlie  disease  on  hollyhock  by  the  spores  from  8ida  have  been  made. 
but  as  far  as  known  they  have  not  been  saccessful.  This  might  easily 
be  aecoanted  for  by  the  lateness  of  the  season  and  consequent  low 
temperature,  and  it  st?ems  almost  certain  from  a  comparison  of  tbe 
fungi  that  they  belong  to  the  same  species. 

Dr.  P.  A.  Saccardo  writes  that  the  fungus  is  probably  not  a  new 
species  at  all,  but  was  described  in  1854  by  Braun  and  Caspary  as 
Sfeiroch(ete  malvarum  on  Malva  in  Europe  (Sacc.  Syll.,  IV,  316).    Tbe 
descriptions  certainly  agree  in  many  respects,  but  the  description  iu 
the  Sylloge  reads,  ''Oonidiis  ex  pseudostromate  immediate  (ut  videturj 
orientibns,"  and  the  spore  measurements  are  given  as  8-9  x  3-4  pt.    In  \ 
the  fungus  on  hollyhock  there  was  no  question  as  to  the  spores  being   | 
borne  on  basidia  and  they  measured  11-28  x  5  //.    The  fact  of  the  spores   I 
being  borne  an  basidia  may,  however,  have  been  overlooked,  and  as  tbe 
spores  vary  greatly  anyway,  the  difference  in  size  is  not  sufficient 
reason  for  making  a  new  species. 

After  comparing  the  two  descriptions  it  seems  very  probable  that 
the  fungus  must  stand  as  Colletotrichium  malcarum^  (Br.  &  Gasp.). 

There  also  seems  to  be  a  possibility  that  Steirockwte  graminicola, 
(Ces  )  Sacc.  may  be  identical  with  Colletotrichium  bromi,  Jennings,  au 
nndescribed  species  on  Bromns  secalinm^  noted  in  Bull.  9  of  the  Texas 
Experiment  Station. — E.  A.  Southworth. 

LEPTOTHYRIUM  PEEICHYMENI,  DESM.* 

Specimens  of  what  seemed  to  be  this  species  on  Lonicera^  sent  this  sea- 
son from  Perry  Sound,  Ontario,  Canada,  by  Mr.  Dearness,  have  the 
sporules  (pseudo)  septate  near  the  lower  end  and  agree  accurately  with 
the  description  and  specimens  of  Marsonia  lonicerce^  Qark.,  except  in  be- 
ing mostly  shorter  (22— 30  x  7  — 9/i).  European  specimens  in  Thiini.  M. 
U.  1893,  Kuuze,  F.  Sel.  591,  Linhart  474  and  F.  G.  4674  do  not  show 
any  septum,  though  the  F.  G.  specimens  show  some  indications  of  one. 
The  European  specimens  also  have  the  sporules  less  attenuated  below. 
In  the  specimen  from  Dearness  and  Harkness  the  lower  part  of  tbe 
sporule  is  so  much  narrowed  as  to  appear  like  a  stipe  or  pedicel.  The 
Canadian  and  Californian  specimens  are  certainly  the  same  and  can  not 
be  referred  to  Marnonia^  as  they  have  a  very  distinct  scutellate  perithe- 
cium  of  radiate  fibrous  texture.  We  propose  to  designate  the  American 
form  as  Leptoihyrium  perichymeni^  Desm.  var.  Americanum^  E.  &  E. — J. 
B.  Ellis  and  B.  M.  Everhaut. 

A  NEW   USTILAGO   FROM  FLORIDA. 

UsTiLAGO  Nealii,  Ell.  and  Anders.,  n.  s.  On  Heteropogon  melano- 
carpa.  Lake  City,  Fla.     Prof.  J.  O.  Neal,  collector,  1890. 

Attacking  the  inflorescence.     Spore  masses  firm,  blackish  brown,  fill 

'Sacc.  Syll.  Ill,  p.  G26. 
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fug  the  ovaries,  frequeutly  traufiforining  a  whole  spikelet  into  a  solid 
iua«s  of  Bpores  enveloped  in  a  whitish  to  buff-colored  tegument.  The 
lower  lateral  Bolitary  spikelets,  when  attacked,  are  changed  into  irreg- 
idar  roundish  knots,  or  nodules,  as  large  a  medium  sized  pea.  Spores 
roundish,  oblong,  oval  or  ovate  and  variously  compressed ;  contents 
pale  oil  vaceons,  epispore  smooth,  reddish  brown  ;  general  color  of  spore 
a  bright  warm  brown,  slightly  olive  tinged,  0-10  fx  wide,  by  6-14  /i 
long.    J.  B.  Ellis  and  P.  W.  Anderson. 


REVIEWS  OF  RECENT  LITERATURE. 

Kellebman,  W.  a.,  and  Swingle,  W.  T, ^Preliminary  experi- 
ments icith  fungicides  for  stinking  smut  of  tcheat.  Bulletin  No.  12. — 
August,  1890.  Botanical  Department  of  the  Experiment  Station,  Kan- 
sas State  Agricultural  College,  Manhattan,  Kans. 

The  wisdom  of  the  recent  establishment  of  State  experiment  stations 
by  the  General  Government  has  been  called  in  question  in  certain  quar- 
ters. Nevertheless,  the  stations  are  here  to  stay,  and  their  public  use- 
fulness becomes  more  and  more  apparent,  especially  after  reading 
such  a  paper  as  this  from  the  Kansas  station.  The  results  are  striking 
and  conclusive,  and  worth  more  to  the  wheat-growers  of  this  country 
than  the  cost  of  all  the  stations. 

In  the  main  these  experiments  are  a  rei)etition  and  confirmation  of 
those  made  in  Europe  bj^  Jensen,  Kiihu,  and  others.  Fifty-two  treat- 
ments were  given  for  the  prevention  of  stone  smut  in  wheat  {Tilletia), 
The  substances  experimented  with  were  : 

Hot  water  of  various  temperatures;  lye  of  different  strengths;  solu- 
tions of  copper  sulphate  with  and  without  lime,  and  of  different 
strengths;  Bordeaux  mixtures,  full  and  half  strength;  eau  celeste; 
solution  of  sodium  hyposulphite,  with  and  without  lime,  and  of  diffier- 
eut  strengths  ;  solution  of  potassium  sulphide,  with  and  without  lime, 
and  of  different  strengths;  arsenic;  lime;  salt;  soap;  cistern  water; 
chloroform;  ether;  sulphurous  oxide ;  carbon  bisulphide;  ammonium 
hydrate;  carbolic  acid ;  sodium  sulphate,  bicarbonate  and  carbonate; 
potassium  bichromate ;  mercuric  chloride,  and  salicylic  acid. 

Fifty  untreated  strips,  alternating  with  the  treated  ones  and  contain- 
ing a  total  of  6,*J27  square  feet,  afford  the  basis  for  comparisons.  The 
total  heads  produced  on  these  50  plats  were  by  actual  count  122,432,  of 
which  over  seventy-one  per  cent,  were  smutted.  The  highest  per  cent, 
of  smutted  heads  on  any  plat  was  81.61  per  cent.;  the  lowest  was  53.54 
per  cent.  The  average  number  of  bushels  of  sound  grain  per  acre  (cal- 
culated) on  41  of  these  plats  is  only  4.68.  By  an  oversight  no  calculation 
was  made  for  the  other  nine  plats,  but  these  were  much  like  the  rest,  and 
the  average  of  the  fifty  could  not  have  varied  much  from  that  here  given. 

Undoubtedly  the  yield  was  smaller  and  the  per  cent  of  smut  greater 
owing  to  the  fact  that  the  grain  was  sowed  in  November  and  made  a 
slow  and  feeble  autumn  growth.    In  this  connection  it  is  interest- 
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ing  to  note  tbat  the  per  cent  of  smut  was  greatest  on  the  latest  sow- 
ings  as  tbe  experiments  of  Brefeld  woakl  lead  us  to  expect.    Tbe  wheat 
was  soaked  in  the  fungicides  or  subjected  to  their  vapors  in  case  of 
chloroform,  etc. 
Tbe  experiments  which  proved  most  successful  were  as  follows: 

No.  13.  Hot  water  131-1320  F.,  15  minutes.     Smutted  grains  skimmed  off. 

No.  15.  Hot  water  132-l.il^  F.,  15  minutes.    Smutted  grains  not  skimmed  off. 

No.  21.  Copper  sulphate,  8  per  cent.,  24  hours;  not  limed. 

No.  23.  Copper  sulphat-e,  8  per  ceut.,  24  hours;  limed. 

No.  25.  Copper  sulphate,  5  per  cent.,  24  hours  ;  not  limed. 

No.  27.  Bordeaux  mixture,  3o  hours. 

No.  29.  Bordeaux  mixture,  half  strength,  36  hours. 

No.  45.  Arsenic,  saturated  aqueous  solutiou,  24  hours. 

No.  57.  Copper  sulphate,  ^  per  cent,  solution,  24  hours. 

No.  87.  Potassium  bichromate,  5  per  cent,  solution,  20  hours. 

Tbe  following  table  shows  at  a  glance  what  has  been  acconplisbed: 


pi^.  .    Heads    iwuodj^aiD 

'^**"'  smutted.       (calcQ 


I 


Per  cent.     Per  acn 

Average  of  the  untreated i  71.29               4.6h 

No.l3 ,  0.13'           14.^ 

No.15 1  0.82              15.16 

No.  21 1         0.36     

No.  23 i I  0.31  '           12. '2 

No.25 i  0.00  :            13.54 

No.  27 1         0.00    

No.  29 

No.  45 

No.  57 

No.  87 


0.06    

1.09  11:5 

0.74    

0.00  1  17.01 


The  antbors  recommend  the  Jensen  or  hot-water  method  as  tbe  best 
on  tbe  whole.  This  treatment  did  not  destroy  quite  all  the  smut,  but 
it  killed  none  of  the  wheat  grains,  and  gave  the  largest  yield  except 
No.  87,  which  was  only  a  small  plot.  Full  directions  are  given  for  mak- 
ing tbis  treatment. 

Tbe  bulletin  shows  evidence  of  unusual  care  in  preparation  and  a 
visit  to  the  station  during  tbe  progress  of  the  experiment  led  me  to  be- 
lieve that  particular  attention  was  given  to  all  tbe  details  of  tbe  experi- 
ment, which  is  one  involving  a  very  great  amount  of  painstaking  labor. 

The  grapbic  illustrations  deserve  special  commendation. — Ebwin  F. 
Smith. 


NEW  SPECIES  OF  UREDINEiE  AND  USTILAGINEiE. 

By  J.  B.  Ellis  and  B.  M.  Evebhart. 

ScHBCETEBiA  ANNULATA,  n.  8.  In  ovaries  of  An^ropogon  annulatufi 
from  India  ( Herb,  of  S.  M.  Tracy).  Mass  of  spores  browniab  black,  pul 
verulent.  Spores  in  twos  or  occasionally  in  tbrees,  flattened  on  tbe  line 
of  contact,  hyaline  and  12-15//  diameter  at  first,  becoming  brown  and 
separating  into  two  distinct  spores  7-10/i  diameter.  Epispore  smootb  or 
nearly  so. 
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SCHIZONELLA  SUBTRIFIDA,  D.  8.  N.  A.  F.  22C0.  In  flowoiitig  heads 
of  CirHum  ochrocentrum.  Wet  Mountain  ValU\v,  Colo.,  .July  25,  1868« 
Kev.  C.  H.  Deraetrio.  No.  1G2.  Spores  violet  or  purple  brown,  subglo- 
bose  or  elliptical,  soon  becoming  uniseptate  and  finally  separating  into 
two  hemispberical  segments.  Epispore  strongly  tubercular- roughened, 
12-20  by  12-lG/ji.  Occasionally  spores  are  seen  with  a  triradiate  septum 
mneh  the  same  as  in  the  spores  of  Triphragmium  clavellosum^  Herk., 
and  in  this  case  the  spore  separates  into  three  parts  instead  of  two,  but 
the  great  majority  of  the  spores  are  bifld.  The  fungus  occupies  the  whole 
interior  of  the  flowering  heads,  which  become  hollow  and  abortive. 

UsTiLAGo  DiPLOSPOBA,  D.  8.  In  ovaries  of  Panicum  sangxiinale^ 
Holly  Springs,  Miss.,  September  1890.  Tracy  No.  1551.  Mass  of 
spores  dark  brown.  Spores  of  two  kinds,  the  smaller  ones  globose, 
rough,  brown,  7-8/:x  diameter,  the  larger  ones  12-15,a  smooth,  globose, 
pale,  nearly  hyaline. 

UsTiLAao  MoNTANiENSis,  n.  8.  On  Muhlenhergia  glomerata^  ^2LVLiX 
Coulee,  Mont.,  December  1887.  Leg.  Anderson.  In  the  inflorescence 
which  is  rendered  abortive  and  remains  inclosed  in  the  sheaths  of  the 
leaves.  Mass  of  spores  dark  brown,  nearly  black.  Spores  subglobose, 
10-14/1  diameter  or  oblong  or  ovate  oblong,  12-16.  by  10- 1 2/i  epispore 
subtuberculose-reticulated,  pale-brown. 

.EciDiUM  MiCROPUNCTUM,  n.  s.  On  Castilleia  from  Pine  Ridge, 
Xebr.,  July,  1890.  Prof.  T.  A.  Williams.  ^Ecidia  gregarious  in  oblong 
groups  or  patches  3-5*"™  long  and  2-3™'"  wide,  small  (i'"°')?  sunk  in  the 
substance  of  the  leaf,  which  is  only  slightly  thickened,  border  narrow, 
erect,  sublacerate.  Spores  subglobose  or  suboblong,  more  or  less  an- 
gular, smooth,  18-20/ji  in  the  longer  diameter,  orange  yellow,  approach- 
ing orange  red. 

.EciDiUM  EUROTi^,  n.  s.  On  Eurotia  lanata,  Helena,  Mont,  Rev. 
F.  D.  Kelsey,  June  1889,  Com.  F.  W.  Anderson.  No.  514.  ^^cidia  hypo- 
phyllousy  arranged  along  each  side  of  the  midrib,  short  cylindrical,  about 
jmin  ijigjj  ^u(|  ^miii  broad,  with  a  thin,  suberect,  sublacerated  margin. 
Spores  orange-yellow,  subglobose,  smooth,  15-20/i  diameter. 

Uromyces  scabeb,  n.s.  III.  On  leaves  of  some  grass.  Swift  Creek, 
Caster  County,  Colo.,  October  1888.  Cockerell,  No.  62.  Sori  elliptical, 
bare,  dark  chestnut  color,  nearly  black,  ^-1"""  long  by  i-f "'™  wide,  pul- 
viuate,  gregarious  or  snbconfluent.  Spores  globose  20-22/1  or  elliptical 
22-25  by  20-22/ji,  densely  echinate-seabrous,  epispore  scarcely  thickened 
at  the  apex,  pedicels  subequal,  hyaline,  40-50  by  4. 

PucciNiA  AKABicoLA.,  n.  s.  On  Arabis  sp.  Ottawa,  Canada.  Dr. 
J.  Macoun,  I  and  111. 

1.  xEcidia  amphigenous,  collected  in  patches  or  groups  2-4™™  across, 
hemispheric  and  closed  at  tirst,  then  open,  small,  shallow,  margin  slightly 
spreading  and  minutely  denticulate.  The  spores  having  mostly  disap- 
peared from  the  rather  scanty  specimeus,  we  can  not  now  accurately 
describe  them. 

III.  Sori  amphigenous,  scattered,  small,  black-brown,  covered  at  first 
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by  the  lead  colored  cuticle  which  i8  at  length  ruptured  and  forms  a 
border  around  the  raargin.  Spores  elliptical,  oblong  or  obovate,  rounded 
and  thickened  above,  smooth, constricted  at  the  septum,  27-IOby20-23/i 
on  rather  stout  pedicels  about  as  long  as  the  spores.  This  is  quite  dii^- 
tinct  from  P.  thldbpeos^  Schubert,  which  has  the  sori  paler  and  hypo- 
phyllous  and  has  no  iecidium.  P.  aberrans  (N.  A.  F.  1834)  is  alsodif 
ferent  from  this. 

PuociNiA  ARALI.E,  n.  8.  Ou  ginseng  {Panax  tri/olium)j  Massacbn 
setts,  May,  1888,  Miss  C.  H.  Clark  and  M.  C.  Carter,  III.  Parts  at 
tacked  niorti  or  less  distorted.  Sori  caulicolous  and  foliicolous,  minute, 
clustered  in  tufts  1-2™™  across,  naked  and  of  a  dark-brown  or  nearly 
black  color,  not  on  any  definite  spots  though  the  affected  leaves  turo 
more  or  less  distinctly  light  yellow,  the  yellow  area  occupying  a  large 
part  of  the  leaf.  On  some  of  the  leaves  the  sori  were  placed  opposite 
ou  each  side  of  the  leaf,  but  in  this  case  those  on  the  upper  surface  were 
smaller.  Spores  oblong  or  oblong-elliptical,  with  fine,  granular  contents, 
and  granular-roughened,  pale-brown  epis[)ore  scarcely  thickened  at  the 
apex,  which  is  either  regularly  rounded  aid  obtuse  or  capped  with  a 
small  hyaline  papilla.  Scarcely  constricted,  25-35  by  15-20/^  on  rather 
slender  pedicels,  about  as  long  as  or  a  little  longer  than  the  spore  itself. 

PucciNiA  XANTHiiFOLiA,  n.  s.  {P.  compositarum,  Schlect.  in  N.  A. 
F.  2252. )  C n  leaves  of  Ira  xanihiifolia^  Manhattan,  Kans. ,  October,  1S8S. 
Dr.W.  A.  Kellerman.  I  and  II  not  seen.  III.  Sori  hypopbyllousseat 
tered,  bare,  black,  ^l'"'"  diameter,  tuberculiform,  compact.  Teleuto 
spores,  elliptical  or  obovate-elliptical,  smooth,  rounded  and  thickeuei! 
at  the  apex  and  mostly  with  a  distinct  papilla,  constricted  at  the  sep- 
tum, deeply  colored  35-45  by  18-23/1  on  long  (TO-SO/i),  slender,  sub 
l)ersistent  pedicels.  This  is  a  very  different  thing  from  P.  composita- 
rum,  for  which,  by  some  inexplicable  error,  it  was  distributed  in  N.  A.F. 
P.  intermixta^  Pk.,  according  to  authentic  specimens,  is  also  very  dis- 
tinct from  this.* 

PucciNiACONSiMiLis,  n.  s.  On  leavesof  Sisymbrium  linifoUum.  Hel- 
ena, Mont.,  May,  1889.  Rev.  F.  D.  Kelsey,  No.  53.  I  and  III.  Hy- 
pophyllous.  Acidia  covering  the  greater  part  of  the  lower  surface  of 
the  leaf.  Shallow,  soon  open,  margin  sublacerate-toothed  and  narrowly 
reflexed.  .^cidiospores  pale  yellow,  subglobose  or  subovate,  smootb, 
20-23/2  diameter. 

III.  Sori  minute,  J™'»  diameter,  crowded  but  not  confluent  and  like 
the  lecidia  occupying  the  greater  part  of  the  lower  surface  of  the  leat^ 
chestnut  brown,  closely  surrounded  by  the  ruptured  epidermis,  but 
naked  above  almost  from  the  first.  Teleutospores  oblong-obovate, 
constricted,  25-42  by  18-22//,  thickened  at  the  apex,  with  or  without 
a  papilla,  which  when  present  is  either  central  or  oblique,  up]»ercell 
mostly  broader  and  darker,  lower  cell  also  generally  rounded  attue 
base,  pedicels  as  long  as  or  longer  than  the  s[)ores. 

"  Puccinia  higeloiuv,  E.  and  E.,  N,  A.  F.  5i'^4>i,  iJi  on  Ot^tierresia  mthamw,  ami 
may  be  only  a  form  of  P.  taHaceti. 
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I  and  III  occar  together  on  the  same  leaf.  The  spermogonia  were 
not  observed.  Possiby  the  ^cidium  may  be  jEcid.  monoicum,  Pk., 
bat  the  color  of  the  spores  is  different  and  the  cups  are  open  almost 
from  the  first.    The  manner  of  growth  is  the  same. 


NOTES  ON  CERTAIN  UREDINEA  AND  USTILAQINE^. 

By  F.  W.  Andebson. 

-^ciDruM  GBASSUM,  Pcrs.,  u^cidium  rhamnij  Pers.,  and  u^cidium 
pulcherrimMmj  Ravenel,  are  identical,  and  are  considered  to  be  I  of  Ptus- 
cinia  coranatay  Gorda.  In  Sacc.  Sylloge  JEcidium  pulcherrimum  is 
retained,  probably  loadvertently,  in  specific  rank,  although  it  plainly 
belongs  as  above.  No.  933  of  de  Tbiimen's  Mycotheca  Universalis, 
given  as  JEcidium  rhamniy  Persoon,  is  identical  with  Bavenel's  speci- 
men of  j^ddium  pulckerrimufn, 

NxnscBEB  1003  of  Ellis's  N.  A.  F.  is  ^^oidiutn  ranunculacearunij  DO. 
But  b  of  this  number  is  ^cidium  ranuncuHy  of  Schweinitz.  The  most 
available,  and  as  it  appears  to  me  fairly  constant,  points  of  distinction 
between  these  two  species  are  as  follows :  jEcidium  ranunculacearum : 
secidia  always  in  spots,  preceded  or  accompanied  by  the  spermogonia 
which  are  aggregated  usually  in  the  center  of  the  aBcidium  spots. 
JEcidium  ranunculi^  Schweinitz:  iBcidia  always  effused,  preceded  or 
accompanied  by  the  spermogonia,  which  are  also  effused  and  scattered, 
like  the  secidia,  indiscriminately  over  the  surface  of  the  leaf.  Some- 
times the  leaf  is  thickly  covered  by  the  fungus  and  again  it  may 
bear  only  a  cup  here  and  there.  The  form  of  ^cidium  ranxincula- 
cearum  on  Banunculti^  Cymhalariay  so  common  at  the  West,  at  times 
shows  some  inclination  to  approach  jEcidiuni  ranunculi  in  its  manner 
of  growth,  but  after  all  never  seems  to  lose  entirely  its  specific  char- 
acters. 

jEgibium  album,  Clinton,  in  26th  Beport  of  the  New  York  State 
Museum  for  1874  and  ^cidium  porosum^  Peck,  in  Botanical  Gazette, 
page  34, 1878,  are  identical.  The  two  supposed  species  occur  on  the  same 
host  plants,  and  have  constantly  the  same  manner  of  growth  from  New 
York  State  to  thePacific  Ocean.  Herewith  is  given  an  amended  descrip- 
tion of  this  species :  Spots  none,  cups  few  and  scattered  and  almost 
superficial,  or  much  crowded,  in  which  case  they  appear  to  be  deep-seated 
and  give  a  porous  appearance  to  the  leaf  surface;  occupying  a  part  or 
the  whole  of  the  lower  surface  of  the  leaves ;  frequently  appearing  on 
the  stems  also,  in  which  situation  they  are  hemispherical,  or  short-cy- 
lindrical, erumpent,  and  opening  by  a  small,  irregular,  or  roundish  ori- 
fice. Spores  from  a  bright  orange  color  to  almost  colorless,  very  vari- 
able in  this  respect,  subangular  or  roundish,  oblong,  oval  or  ovate,  ac- 
cording to  the  free  or  crowded  condition  of  the  cups,  18  /i  to  26  /i  diame- 
ter. Saccardo  in  Sylloge,  vol.  4,  p.  787,  says  that  P.  poro8U7n  is  distinct 
from  P.  alburn^  but  this  can  not  be  so. 
14607— No.  3 3 
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iEciDiXJM  HELIOTROPI,  Tracy  and  Galloway,  is  the  same  as  JEeidim 
biformej  Peck,  which  was  published  first  and  therefore  has  precedence. 

.ECIDIUM  Palmeri,  n.  s. 

On  Pentstemon  virgatus.  Willow  Spring,  Ariz.,  June,  1890,  collected 
by  Dr.  Edward  Palmer.    Com.  Dr.  J.  N.  Rose. 

Spots  more  or  less  elongated,  but  little  paler  than  rest  of  leaf;  a  little 
or  not  at  all  thickened.  Pseudoperidia  not  deep  seated,  amphigenous; 
usually  numerous  and  closely  set,  but  not  crowded  together ;  when  first 
bursting  the  epidermis,  ovate  and  nearly  white,  or  with  the  faintest  pos- 
sible purple  tinge;  soon  becoming  cylindric-clavate,  with  rounded  or 
ovate  apex ;  twice  to  at  least  four  times  as  high  as  broad,  straight  or 
slightly  curved;  becoming  flesh-colored  fading  to  white  above  and  at 
last  becoming  reddish-orange  and  sometimes  opening  by  a  small  central 
orifice  in  the  rounded  apex,  but  more  frequently  opening  by  the  fragile, 
white,  broadly  and  irregularly  ovate,  to  deeply  cleft,  acute,  erect  mar- 
ginal lobes,  which  latterly  fall  away,  often  irregularly,  exposing  to  view 
the  orange  colored  spores  which  fill  the  tubes.  Spores  roundish  or  irregu- 
larly polygonal  to  ovate  or  oblong  and  variously  compressed ;  smooth, 
or  very  minutely  roughened,  epispore  thickish ;  spore  contents  granular, 
with  numerous  jdlow  oil  globules  which  escape  freely  under  pressure; 
usually  there  are  also  two  or  three  deep  yellow  and  variously  shaped 
nuclei.    Spores  orange  colored,  16— 26x  16— 23  /i. 

This  well  marked  ^cidium  is  very  distinct  from  ^cidium  penistemo- 
m«,  Schwein. 

PucciNiA  CLADOPHiLA,  Peck,  ou  Stephanomeria  minor^  in  Botanical 
Gazette  February,  1879,  page  127,  is  the  same  as  Puccinia  Harhne^m^ 
Vize,  on  Lygodesmia^  in  Grevillia,  vol.  7,  page  11,  September,  1878. 
The  latter  has  been  referred  to  Puccinia  hierdcii,  (Schum.)  Mart.,  (P. 
Dietel  in  Hedwigia,  1889,  page  18lj;  therefore  Puccinia  cladopkilamnst 
also  be  referred  to  Puccinia  hieracii,  as  that  species  is  now  understood. 

Puccinia  minussensis,  de  Thiimen,  No.  1430  of  de  Thiimen'a  My- 
cotheca  Universalis,  is,  like  the  preceding,  Puccinia  Weraoti,  (Schum.) 
Mart.,  and  is  very  near  the  form  on  Troximon  glaucum  and  the  same  as 
the  form  on  Laciuca  puhhella  (syn.  Mulgedium  pulchellum)^  which  is  an 
American  species  nearly  related  to  Mulgedium  Siberica — ^tbe  host  of  de 
Tliiimeu's  present  species. 

In  Saccardo  Sylloge,  vol.  7,  this  Puccinia  is  left  in  specific  rank,  hot 
the  note  after  the  description  refers  to  its  connection  with  P.  hieraciu 

Puccinia  BiGELOViiE,  Ellis  and  Everhart,  in  N.  A.  F.,  No.  2248, 
has  accidentally  been  named  after  a  wrong  host  genus.  The  specimens 
distributed  in  ]North  American  Fungi  are  on  Outierrezia  euthamiw.  The 
genus  Outierrezia  is  related  to  Bigelovia  and  it  is  likely  that  the  fungus 
will  yet  be  found  on  hosts  in  tlie  latter  genus,  for  which  reason  the 
authors  of  the  species  prefer  to  let  the  specific  name  go  unchanged. 

Western  mycologists  would  do  well,  however,  to  make  a  series  of  cnl 
tures  with  the  spores  of  Puccinia  bigeloviw^  Puccinia  variolans^  Hark- 
ness  and  of  Puccinia  variolansy  var,  caulicoXa^  Ellis  and  Everhart,  to  see 
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whether  or  no  these  are  really  distinct.  At  the  same  time  cultures 
should  be  made  with  the  spores  of  Pucciniatanaoeti^  DC.,*  to  which  they 
seem  to  be  too  closely  related,  to  see  again  whether  they  are  distinct 
from  that  species,  for,  af  er  a  careful  study  of  a  large  and  varied  sup- 
ply of  material  and  the  accurate  sketching  of  spores  of  each  form,  their 
validity  is  left  much  in  doubt.  Properly  conducted  cultures  alone  can 
positively  decide  the  question. 

PncciNiA  Ellisiana,  Thilm.,  in  Bulletin  of  the  Torrey  Botanical 
Club,  Vol.  VI,  p.  215,  is  now  regarded  by  Mr.  Ellis,  Professor  Farlow, 
and  others  to  be  the  same  as  Puccinia  andropogonis,  Schweinitz,  which 
has  the  right  of  priority. 

Puccinia  Windsori^,  Schw.,  vae  Austealis,  n.  var.  (Puccinia 
Dochmia  B.  and  C,  North  Pacific  Expl.  Exi>ed.,  No.  131,  and  Puccinia 
Palmerij  Scribner  in  herb.)  On  grass  leaves,  apparently  Muhlenbergiaj 
Nicaragua,  Central  America ;  C.  Wright  coll.  No.  131,  N.  P.  Expedition ; 
also  on  Muhlenbergia  sp.,  Mexico;  collected  by  Dr.  Ed.  Palmer,  1886, 

^ypogeuons  or  sparingly  amphigenous.  Sori  small,  rather  more  pul- 
vinate  than  in  the  species,  owing  to  the  long  spore  pedicels,  irregularly 
disposed,  linear  or  oblong,  more  or  less  confluent,  but  rarely  so  in 
straight  lines,  the  ruptured  epidermis  scarcely  or  not  at  all  evident. 
Uredospores  subglobose,  obovate  to  oblong-ovate,  brown,  tegument 
somewhat  thickened ;  epispore  more  or  less  distinctly  echinulate,  16- 
25  by  20-26 ;  teleutospores  obovate,  broadly  elliptical  to  subglobose, 
the  two  last  forms  predominating ;  from  pale  to  deep  chestnut  brown, 
usually  darkest  at  the  thickened  vertex ;  little  or  not  at  all  constricted 
at  the  septum,  obtusely  rounded  or  occasionally  bluntly  apiculate,  16- 
30  by  23-36  /i;  pedicel  pale  brown  to  subhyaline,  75-125  /i  long,  by 
3  to  6  /I  thick  at  the  base  of  the  spore.  Differs  from  the  species  in  the 
very  marked  preponderance  of  the  subglobose  form  of  teleutospores 
and  in  the  very  long  slender  pedicels.  A  form  almost  the  same  as  this 
occurs  in  the  District  of  Columbia  and  in  Florida.  This  form  again  is 
linked  to  the  various  forms  of  the  species  as  they  occur  in  difterent 
northern  States.  The  description  of  the  species  itself  should  be  a  little 
more  modified  in  order  to  embrace  the  usual,  but  not  the  glaring  varia- 
tions. It  is  also  to  be  noted  that  in  the  variety  as  well  as  in  the  species 
the  spores  are  often  more  or  less  obliquely  to  vertiseptate  and  the  ped- 
K'els  often  to  all  appearances  come  from  the  side  instead  of  from  the 
base  of  the  teleutospore. 

In  Saccardo's  Sylloge,  Vol.  YII  p.  770,  are  given  brief  descriptions 
of  Triphra^mium  clavellosum,  Berk.,  and  Triphragmuim  TkivaitesH^  B. 
&  Br.  The  former  occurs  in  America  on  Aralia  nudicauUs,  and  is  said 
(1.  c.)  to  occur  also  in  Ceylon  on  Paratropa  terebinthinaceaj  Hedera  and 
Amygdalew  species.  The  latter  is  given  for  Ceylon  as  occurring  on 
Hedera  Vahlii^  and  the  question  is  asked  whether  it  is  not  the  same  as 


*A  carefal  study  should  also  be  made  of  Puccinia  tanaceti  DC.  var.  Actinelliv  Web- 
ber on  Jctinella  acauUs.  If  this  is  a  good  variety,  then  perhaps  some  others  now  in- 
cluded iu  the  species,  sbould  bo  regarded  iu  the  same  light.    Anders. 
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T.  clavellosum.  I  have  uot  been  able  to  secare  Ceylon  specimens  re- 
ferred to  T.  davellosuMj  but  it  is  quite  likely  that  all  such  are  referable 
to  T.  ThicaitesiL  Of  this  latter  I  have  secured  an  authentic  Bpecimen 
from  Mr.  J.  B.  Ellis,  to  whom  it  was  sent  by  Dr.  M.  G.  Cooke,  of  Lon- 
don, England.  As  T.  clavellosum  and  T.  Thwaitesii  are  related  species  it 
is  easy  to  understand  why  confusion  should  arise  concerning  them, 
especially  when  we  consider  the  meager  published  description  in  which 
spore  measurements  are  enti  rely  omitted.  T.  Thwaitesii  is  a  quite  dis- 
tinct species  from  North  American  forms  of  T.  clavelJosumj  and  it  is 
pretty  safe  to  say  that  T.  clavellosum  is  American  and  that  T.  Thwaitesii 
is  Asiatic.  I  have,  in  the  following,  drawn  up  full  descriptions  of  the 
two  species.  For  the  description  of  T.  clavellosum  I  selected  l?o.  844  of 
De  ThUmen's  Mycotheca  Universalis  on  Aralia  nudicaulis^  collected  in 
the  Adirondack  Mountains,  New  York,  by  Ch.  H.  Peck.  For  the  de- 
scription of  T.  Thwaitesii  I  used  the  small  specimen  sent  me  by  Mr. 
Ellis. 

Tbiphbagmium  clavellosum.  Berk. 

Epiphyllous ;  sorl  small,  roundish -orbicular,  or  elliptical,  sarroanded 
by  the  ruptured  epidermis  and  distinct,  or  as  often  confluent  into  ap- 
parently one  large  sorus,  a  quarter  of  an  inch  across,  growing  on  more 
or  less  welldeflned  spots.  TJredospores  not  seen ;  teleutospores  S0-40fi 
long  by  16-30/<  wide,  globose  to  obovate  or  oblong  in  outline,  the 
margin  frequently  not  at  all  lobed,  dark  brown  to  almost  black,  epi- 
spore  thickened  and  with  numerous  stout  somewhat  tapering  appen- 
dages, the  tips  of  which  are  emarginate,  bifurcate,  or  even  quadrate 
with  four  hyaline  recurved  lobes ;  pedicel  at  least  as  long  as  the  spore, 
usually  longer,  40-100  by  5-10/1  thick  at  junction  with  base  of  spore, 
average  size  about  50/i  long  by  6jj,  thick,  not  much  tapering  and  some- 
what roughened.    On  Aralia  nudicaulis. 

TBiPHBAaMixjM  Thwaitesii,  B.  &  Br. 

Amphigenous,  but  most  abundant  on  the  upper  surface  of  leaf;  sori 
small,  roundish,  rarely  confluent,  growing  on  well  defined  irregular 
patches,  which  are  blackish  above  and  paler  below.  Uredospores  (!) 
28-35  by  30-50/1,  oval  to  obovate,  rather  dark  yellowish  brown,  epis- 
pore  thickly  beset  with  sharp  awl-shaped  spines  about  3/i  long;  pedicel 
about  length  of  spore,  hyaline ;  teleutospores  30-60/<  long  by  27-59/i 
wide,  globose  to  obovate  outlined,  more  or  less  perfectly  and  uniformly 
threelobed,  often  truncate  at  the  apex,  light  brown  to  dark  chestont 
brown ;  epispore  rather  thick,  appendages  few,  straight  and  tapering, 
expanding  at  the  end  into  an  emarginate  and  often  distinctly  bifurcated 
tip;  pedicel  about  the  length  of  the  spore,  seldom  longer,  slightly 
roughened,  tapering  to  the  slender  and  usually  curved  point,  aboat  a// 
thick  at  junction  with  base  of  the  spore.  It  is  possible  that  the  uredo- 
spores described  in  the  foregoing  may  belong  to  something  else,  as  I 
only  found  two  spores  and  they  were  mixed  in  with  teleutospores.  On 
Hede^a^  (!)  Ceylon. 
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Ubohtces  AK?aDALi,  credited  to  Oooke  in  report  on  Insect  and 
Fangous  Pests,  No.  1,  bj'  Henry  Tryon,  issued  by  tbe  Department  of 
Agricnltare,  Queensland,  Australia,  is  doubtless  Uromyces  amygdali, 
Passer. ;  see  tbe  above  report,  page  97,  Leaf  Bust  and  Shedding  of 
Foliage  ( Uromyces  amygdali).  At  any  rate  tbis  "  Uromyces  *'  turns  out 
to  be  the  uredo  of  Puccinia prunij  Pers.  (See  also  Sacc.  Syll.  vol.  VII, 
p.  648.)  A  series  of  excellent  specimens  has  been  received  by  the . 
Division  of  Vegetable  Pathology  from  two  points  in  South  Australia, 
collected  on  x>each,  plum,  apricot,  and  almond  leaves  by  Mr.  F.  S. 
Crawford  and  Mr.  K.  H.  Simons.  In  some  of  these  specimens  the 
teleutospores  have  developed,  and  are  present  in  great  numbers  in  the 
same  sori  with  the  uredospores.  They  agree  in  every  particular  with 
specimens  of  Puccinia  pruni,  Pers.  on  peach  and  plum  hosts  in  the 
United  States. 

Dromyces  sophob^,  Peck,  in  Bulletin  Torrey  Bot.  Club,  Vol.  XII, 
No.  4,  p.  35,  and  Uromyces  hyalinu8j  Peck,  in  Bot.  Gaz.  1878,  p.  34,  are 
identical,  and  both  again  referable  to  the  widely  dispersed  and  conse- 
quently somewhat  variable  Uromyces  trifoUi^  (Hedew.)  L6veill6. 

Entyloma  CBASTOPniLUM,  Sacc,  and  Entyloma  irbegulaeis, 
Johausou,  are  the  same  species,  judging  from  the  two  specimens  in  the 
Herbarium  of  the  Division  of  Vegetable  Pathology — Krieger,  Fungi 
Saxonici,  202 ;  Entyloma  crastophilum^  Sacc.  (Michelia  I,  p.  540,  Sep- 
tember 15, 1879),  on  Agrostisf  W.  Krieger  leg;  and  Eriksson,  Fungi 
Parasitici  Scaudinavici  259 ;  Entyloma  irregularis^  Johanson,  on  Poa 
annua,  C.  J.  Johanson  coll.  In  the  former  specimen  the  spores  are  more 
angular  than  in  the  latter ;  the  color  is  almost  the  same  and  the  meas- 
urements of  both  are  the  same.  As  I  make  them,  the  measurements  are 
6-10  by  8-20/1,  but  rarely  over  16;/  long. 

Saccardo's  description  was  published  first,  hence  Entyloma  crastophi- 
lum^  Sacc,  has  precedence. 

UsTLLAGO  succiSiE,  Magnus,  U,  scabiosai^  (Somer.)  Wint.  and  U,  in- 
termedia, Schroeter,  as  given  in  Saccardo's  Sylloge,  vol.  VII,  p.  475  and 
476,  appear  to  be  one  species.  They  all  occur  in  the  anthers  of  Scdbiosa 
columbaria  and  Scabiosa  arvensis :  the  name,  Knantia  arvensis,  given 
in  the  Sylloge,  is  simply  the  old  name  of  Scabiosa  arvensis.  Ustilago  in- 
termedia only  differs  from  the  other  forms  in  its  darker  and  more  evi- 
dently reticulated  spores,  and  does  not  seem  to  be  more  than  a  variety 
of  U,  scdbioscB,  to  which  the  other  forms  should  be  referred,  and  it  is 
doubtful  whether  it  deserves  even  varietal  rank. 

The  notes  noW  following  were  made  directly  from  Berkeley  &  Curtis's 
type  specimens  in  the  Herbarium  of  tbe  U.  S.  North  Pacific  Exploring 
Expedition  under  Commanders  Ringgold  and  Rogers,  1853-'56.  C. 
Wright  collected  the  specimens. 

Puccinia  Kamtschatk^,  Anders.,  n.  s.  On  Rosa  species,  col- 
lected by  C.  Wright  at  Petropaulovski,  Kamtschatka.    Description 
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drawn  up  from  specimen  in  the  befbariura  of  the  United  States  North 
Pacific  Exploring  Expedition  under  CommanderH  Binggold  and  Rogers^ 
1853-'56.    Specimens  labeled  "  Coleosporium  pingue^  Jj6v.  !" 

Ampbigenous,  but  most  abundant  on  lower  surface  of  leaf  where  the 
sori  are  confluent  and  irregularly  effused ;  on  the  upper  surface  the  sori 
are  usually  small,  fewer,  and  less  often  confluent;  surrounded  more  or 
less  perfectly  by  the  much  lacerated  and  conspicuous  epidermis:  io 
the  effused  patches  irregular  lines  of  this  epidermis  stick  up  here  aud 
there,  marking  more  or  less  plainly  the  boundary  of  several  or  many 
irregularly  confluent  sori.  Sori  rather  large,  variable  in  outline,  uot 
definitely  arranged,  becoming  pulverulent;  light  snuff-colored.  Ure- 
dospores  globose,  short  ovate,  obovate  to  oblong  elliptical,  smooth  or 
slightly  roughened,  pale  yellowish  brown  to  light  brown;  epispore  one- 
half  to  almost  3/i  thick,  but  little  or  not  at  all  thickened  at  the  vertex, 
13-27  by  lS-30>/.  Teleutospores  oblong,  ovate,  oval  to  broadly  ellip- 
tical, segments  generally  divided  equally,  usually  not  much  constricted 
at  the  septum ;  vertex  broadly  rounded  or  occasionally  narrowed,  but 
uot  apiculate;  epispore  as  thick  as  that  of  the  uredospores,  smooth  or 
somewhat  roughened,  frequently  a  little  thickened  at  the  vertex,  light 
brown,  13-37  by  20-54yw;  pedicel  stout,  but  fugaceous,  yellowish  hyaliue, 
once  to  twice  the  length  of  the  spore;  paraphyses  intermixed  with  the 
spores,  pedicel-like,  cylindrical,  a  little  or  not  at  all  swollen  at  the 
rounded  apex. 

The  general  appearance  of  this  Puccinia  en  masHe  is  that  of  the  uredo 
stage  of  Phraymidium  subcorticum,  (Schrauk).  It  thickens  and  chauges 
the  shape  of  the  leaf  just  as  that  does,  and  without  a  microscopic  ex 
amination  would  be  passed  over  as  Phragmidium  subcorticum  11^  turned 
snuff  brown.  Coleosporium  pingue^  L6veiIU^,  is  merely  the  uredo  of 
Phrngmidium  suhcorticum.  It  is  more  than  likely  that  Puccinia  Kami- 
schaikcs  will  be  found  by  careful  seekers  on  various  Rosa  forms  in  the 
northern  Eocky  Mountains  and  along  the  northwestern  coast  of  Amer- 
ica. 

Puccinia  teiaeticulata,  B.  &  C.  Herbarium  of  the  North  Pacific 
Exploring  Expedition,  No.  130.  Collected  by  C.  Wright  on  Elymm 
mollisj  Arakamtchetchene  Island,  Behring  Straits.  The  original  de- 
scription IS  not  complete,  lacking  spore  measurements  and  other  notes 
of  value.  We  may  expect  to  find  this  species  in  Alaska  and  along  the 
northwestern  coast  of  America  generally.  The  following  more  com- 
plete description  has  been  drawn  up  from  a  type  specimen :  Sori  linear 
to  narrowly  oblong,  buried  in  the  tis«?ue,  but  forming  a  pustule  on  the 
surface  of  the  host,  finally  bursting  the  epidermis  and  presenting  a  level 
dark-brown  surface.  Uredospores  f  Teleutospores  two  to  three  septate, 
60-100 by  12-24//;  pale  brown,  elongated,  oblong,  narrowly  cuneateorcjl- 
indric-clavate,  with  an  ovate,  or  rounded,  or  more  or  less  obliquely  trim- 
cate  apex,  constricted  at  the  septa  or  not ;  epispore  thin,  smooth,  vertex 
frequently  thickened;  pedicel  short,  stout  rather  dark  reddish  brown, 
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strongly  coDtrasting  with  the  pale  color  of  the  spore,  5-9  by  6-14//, 
and  rather  firoaly  attached  to  the  dense  parenchymatous  stroma,  which, 
like  the  pedicel,  is  reddish  brown.  This  peculiar  species  is  rather  a 
doubtfal  Puccinia. 

PucciNiA  SEPULTA,  B.  &  C.  Ilerbarium  North  Pacific  Expedition, 
No.  131,  on  leaves  of  Ficus  f  Nicaragua,  Central  America.  C*  Wright, 
collector. 

Hypopbyllous,  spots  orbicular,  brown  on  both  sides,  but  more  defi- 
nitely outlined  on  the  upper;  bullate  above,  concave  beneath ;  sori  con- 
gested iu  a  uniform  mass  and  more  or  less  perfectly  covered  by  the 
host  hairs  adherent  to  the  epidermal  fragments  protruding  from  be- 
tween the  crowded  sori.  Uredospores  !  Teleutospores  23-75  by  13-27, 
brown  and  smooth,  extremely  variable  in  size  and  shape,  narrowly  ob- 
long and  much  elongated,  or  broadly  clavate,  obtusely  elliptical,  ob- 
ovate,  cuneate  to  broadly  subturbinate;  constricted  at  the  septum,  or 
not;  apex  subtruncate,  or  variously  rounded,  sometimes  narrowed,  usu- 
ally thickened,  lower  segment  quite  often  narrow  and  distinguishable 
only  from  the  broad  and  often  somewhat  swollen  pedicel  by  the  septum 
at  base,  where  it  is  often  constricted ;  pedicel  narrow  or  broad,  fre- 
quently swollen  above,  but  constricted  at  junction  with  the  spore,  less 
than  twice  the  length  of  the  spore,  brown,  or  dilute  brown,  often  com- 
ing from  one  corner  of  spore  base  instead  of  the  center.  Occasionally 
three-celled  spores  are  seen,  and  even  two  perfectly  formed  spores  nor- 
mal in  size  are  found,  the  base  of  the  upper  joined  closely  to  the  apex 
of  the  lower  by  about  the  width  usually  occupied  by  the  pedicel;  or, 
two  spores  may  be  joined  laterally  by  a  small  surface  of  the  upper  seg- 
ments, the  lateral  spore  having  no  pedicel  of  its  own,  and  again,  the 
apper  segment  also  of  an  individual  spore  is  sometimes  vertically  sep- 
tate, showing  an  inclination  towards  Triphragmium. 

Ubbdo  BAUHiNiiE,  B.  &  C.  Fuugi  North  Pacific  Expedition,  No 
138.    C.  Wright,  coll.,  on  Bauhinia  sp. 

Amphigenons,  but  more  sparing  above.  Spots  small,  yellowish,  or 
qnite  obsolete.  Sori  small,  roundish,  or  orbicular,  scattered,  rarely 
confluent,  dark  reddish  brown,  the  ruptured  epidermis  more  or  less 
evident;  spores  globose,  broadly  obovate  or  broadly  and  obtusely  el- 
liptical, echinulate,  reddish  fuscous,  26-30  by  26-33/^,  epispore  3-5// 
thick ;  pedicel  20-30/i  long,  hyaline  and  fragile. 
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INDEX  TO  NORTH  AMERICAN  MYCOLOGICAL  LITERATURE. 
By  David  G.  Fairchxld. 

113.  Arthur,  J.  C.  Troatinait  for  nnat  in  wheat    Bull.  32,  Vol.  II,  Jaly,  1890,  pp.  1-1^ 

Indiana  Agr.  Exp.  Sta.,  La  Fayette,  Ind.  Gives  tests  of  vitality  of  seed 
wheat  after  treatment  with  Jensen  hoc-water  method  for  smot.  Finds  66- 
C.  as  maximam  temperature  at  which  the  vitality  of  the  seeds  is  retained 
and  immersion  for  five  minutes  in  water  at  a  temperatare  of  57^  C.  to  give 
the  largest  percentage  of  uninjured  grains,  considering  high  temperatare. 
Recommends  lengthening  time  of  immersion  with  lowering  of  temperatare 
and  vice  versa.  No  test  of  the  method  as  to  preventive  power  against  smat. 
Gives  percentages  of  stalks  smutted  with  loose  smut  in  counts  of  two  varie- 
ties as  11.58  per  cent,  and  24.41  per  cent. 

114.  AND  BoLLEY,  H.  L.     Ths  speoiflc  germ  of  the  eaxnatLon  diieaie.    Bot.  Gaz,, 

September,  18J0,  Vol.  XV,  No.  9,  p.  231  Abstract  of  paper  read  by  title 
before  A.  A.  A.  S.  Botanical  Section,  August  19,  1890.  Indicates, demon- 
stration of  bacterial  disease. 

115.  Atkinson,  Gro.  F.    A  new  Bamnlaria  on  ootton  (with  figures).    Bot.  Gaz.,  Vol. 

XV.,  No.  7,  July  22,  1890,  p.  166.  Describes  and  figures  as  new,  Ramuhria 
areola,  n.  s.  on  cotton,  which  differs  from  B,  eerotina  and  R,  virgauretelu  haviag 
stouter  conidia  and  hypha>. 

116.  Bailey,  L.  H.    Beporton  the  oondition  of  fruit-growing  in  western  New  Tork.    Bull 

XIX,  August,  1890,  Cornell  Agr.  Exp.  Sta.,  Ithaca,  N.  Y.,pp.  45-68  (with  figs) 
Notices  as  particularly  abundant  in  1890:  Funeladium.  dfndrifieum,  (WallrJ 
Fckl.  on  apples;  F,  pynnum^  (Lib.)  Fckl.  on  pears.  Qniuce  and  pear  leaf 
blight,  Entomosporium  maculatumj  L,6v,  Taphrina  deformans,  GUeotporium 
veneium  or  G.  necator,  Spharella  fragarias,  Sacc.  and  various  grape  diseases. 
Gives  latest  ideas  in  treatment  of  various  maladies. 

117.  Beadlk,  p.  W.    The  apple  scab.     Horticultural  Art  Journal,  Rochester,  N.  T. 

October,  1890,  Vol.  V,  part  10,  p.  82.  Sums  np  work  of  L.  H.  Taft  in  Mich., 
Agr.  Exp.  Sta.  in  1889  {nee  104). 

118.  Bessey,  Cuas.  £.    The  oompletion  of  Saocardo^s  Sylloge  Fnngomm.    American  Nat- 

uralist, July,  1890,  XXIV,  283,  p.  675.  Reviews  and  commends  the  work, 
giving  synopsis  of  orders  with  total  nnmbers  of  species  described,  31,927  inall. 

119.  BOLLEY,  H.  L.    Potato  scab,  a  bacterial  disease.    Bot.  Gaz.,  September,  1890,  Vol. 

XV,  No.  9,  p.  234.  Al>stract  of  paper  read  before  A.  A.  A.  S.  Botanical  Clab, 
August  19,  1890.  Gives  histology  and  biology  of  disease,  with  outline  of  in- 
fection experiments  performed. 

120.  .  Potato  scab,  a  bacterial  disease.  Agricultural  Science,  La  Fayette,  Ind.. 
September  1890.  Vol.  IV,  No.  9,  pp.  243-256.  Discusses  at  some  length  the 
theories  regarding  the  nature  and  cause  of  the  disease,  viz.,  mechanical  irri- 
tation, InHect  ngeucieR,  chemical  erosion,  excess  of  moisture,  action  offno^. 
Follows  with  a  reconl  of  original  investigation,  noting  work  of  Dr.  Brnn* 
cborst,  of  Sweden,  who  describes  Spongospora  solani  as  cause  of  the  mal- 
ady. Records  results  of  various  iufection  tests,  inoculating  young  tubers  in 
various  ways  with  various  species  of  bacteria  found  present  in  the  diseased 
areas.  Gives  conclusive  expcrimeuts  to  determine  that  disease  is  transmit- 
ted by  the  j>ractice  of  planting  scabby  seed  potatoes. 

121.  Thill  Oct.  No.  10.     pp.  277-287.     Continues  description  by  treating  of 

separation  and  culture  methods;  iufection  or  inoculation  of  growing  tubers: 
characteristics  of  development  upon  artificial  culture  media;  dropcnltnres; 
stick  cultures;  streak  cultures;  cultures  on  sliced  cooked  potatoes;  effect  of 
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121.  BoLLBY,  U.  L.— Continaed. 

gases  and  of  different  degrees  of  temperature  upon  the  development  of  the 
bacteriam;  name  of  bacterium,  relation  to  the  host,  mode  of  attack.  Gives 
plates  III  and  IV  with  bibliography  of  disease. 

122.  Britton,  N.  L.,  and  Hollick,  Arthur.    list  of  Btaten  Iilsad  ftangi  in  the  oolleo- 

tion  of  the  AsMMiation.  Proc.  Nat.  8ci.  Ass.  of  Stateu  Island.  Special,  No.  U, 
Angost  1890.  Ba$idiomyce1eH^f  AscomtjceteB  2,  Hypomycetesl.  MyxomyceieB  I, 
Determinations  by  J.  B.  Ellis. 

123.  Cqester,  F.  D.    lUsoasei  of  the  vine.    Bull.  X,  Delaware  State  Agricultural  Exp. 

Sta.,  Newark,  Del.  1890,  pp.  8-32.  Gives  results  of  experiments  at  Smyrna 
with  black-rot.  Used  Bordeaux  mixture  and  saved  99.5  per  cent,  fruit  in 
comparison  with  84  per  cent,  unsprayed.  Records  use  of  ammoniated  copper 
carbonate,  copper  carbonate  and  ammonium  carbonate  mixture,  precipi- 
tated copper  carbonate,  and  Bordeaux  mixture  agaiust  anthracnose,  decid- 
ing the  precipitated  copper  carbonate  and  Bordeaux  mixtures  as  wholly  ef- 
fectual. Reports  use  of  above  copper  mixtures  with  modified  eau  celeste 
and  mixture  No.  5,  U.  S.  Dept.  of  Agr.  against  black- rot  near  Newark,  also 
of  study,  by  periodical  bagging,  of  progress  of  disease  in  vineyards.  Gives 
directions  for  preparing  fungicides,  prices  of  chemicals,  and  recommend- 
ations as  to  spraying  apparatus. 
124.  Elus,  J.  B.,  AND  EvERHART,  B.  M.  Now  North  American  Fungi  Reprint  from 
proceedings  of  Academy  of  Natural  Sciences  of  Philadelphia,  July  29, 
1890.  Describes  as  new  100  species,  mostly  saprophytic,  as  follows:  Typhula 
suhfasciculataf  Stereum  atrorubrumj  Hymenocho'te  ruyispora,  Aalerina  ruMcoIa, 
A,hignonicet  Ch€iet<>mium pusiVunif  Myriococcum  conaimile^  Calospkcnia alnicolaf 

C.  microspermaf  Cvclosphanria  coriicatOj  Diaporthe  nivosa.  Ell.  &  Holw.,  Falaa 
Jhriformia^  V.  glandulosa^  Cke.,  V.  (Eutypella)  canodiacaf  Ell.  &  Holw.,  Paeu- 
dovalsa  aiylosporay  Thyridaria  fraxini^  Crifptovalaa  aparaa,  IHatrype  Macouniif 

D,  ffochelagWf  DiairypeUa  vitiay  D.  Demetrioniaf  Ceraioatomella  malit  Ceratod' 
ioma  junipennumf  C.  para«titctt»i,  C.  conicicm,  JioaeUinia  albolunatay  R.  glandi' 
farmia,  B.  paraaiticGf  B,  KeUermannij  R.  Langloiaiif  Anthoatoma  Ontariensiaf 
AfUhoatomella  ludovicianaf  Ell.  &,  Lang.,  Hypoxylon  albocinctum,  Poronia  lepth 
rina,  Phyaaloapora  zeicolay  P.  conica,  P.  pandanif  L(eaiadia  orientalia,  L,apocynif 
SpkairtUa  conigena*,  S.  apinicola,  S.  ciliataf  S.  angeliccBy  S,  maclurcey  S.  polifoliaf 
Didymella  Canadtnaia,  D.  comtita,  D,  andropogonia,  D,  maU,  Veniuria  para- 
sitica, V,  aahalicolaf  Diaporthe  Columbienaiaj  D.  {Euporihe)  leuooaarca,  D.  corin- 
igera,  D.  compioniw,  D.  Amerii:ana,  Speg.,  D.  megaloaporaf  Didymoaphceria 
andropogonia^  E.  &,  Lang.,  Melanconia  aalicina,  Valaaria  aalidna,  Leptoaphasria 
macluras,  L,  ateiranematiaj  L,  brunello'f  L.  folliculataf  Metaaphceria  ruHdfa, 
Pleoapora  diaportheoideaf  P»  hyaloapora,  Pyrenophora  Zabriakieanaf  Feneatella 
amorpha,  Ophiobolua  trichiaporua,  O,  meduaw,  Melanomma  Commonaiij  M,  tetan- 
enaiay  M,  paraaiiicum,  Winteria  tuberculi/eraf  Cucurbitaha  KeUeyi,  C»fraxiniy 
C.  aetoaa,  Teichoapora  mammoideay  T.  mycogena^  T.  umbonata^  T.  papilloaOy  T. 
megaaiega,  T,  Helenopj  T,  Eanaenata,  Xectria  diplocarpay  Hypocrea  paUiday  H. 
melaleuca,  Caloneotria  Dearneaaiij  Thyronectria  chryaogrammay  Chilonectria  crin- 
igera,  Neotrla  aambuciy  N.  aihroay  N.  mammoideay  Pbil.  &  Plow.,  X.  pithoideay 
N.  aulphurata,  Homoategia  Kelaeyiy  Dothidea  bigelovia?,  Plowrightia  ataphylinay 
P,  aympkoricarpi,  Curreya  ahepherdi(r, 

125.  Fairman,  C.  E.  Contrihutions  to  the  mycology  of  western  New  York.  I.  The  fungi  of 
western  New  York.  Extract,  Proc.  Rochester  Academy  of  Scieuces,  Vol.  I, 
August,  1890,  pp.  43-53,  with  plates  3  and  4.  Notes  the  discovery  in  Orleans 
County  of  425  species  variously  distributed  among  the  different  orders,  with 
remarks  ou  more  common  species.     Remarks:  Sepioria  sieJlaria^y  R.  &  D.,  on 


*  This  is  changed  to  S,  Anderaoniy  as  there  is  already  an  5.  conigenay  Pk. 
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125.  Fairmax,  C.  E.— Continued. 

Stellaria  media.  Phylloaticta  cirsiij  Desm.,  on  Cnicus  arrenaUf  Corticium  Uridoeif' 
ruleumt  Karst.,  Tape^ia  roaw{Pen^. )  as  new  to  this  country.  Appends  list  of  3J 
species  or  varieties,  17  of  which  are  new.  Those  described  atf  now  are  as  fol- 
lows: DidjfmoBphceria  accedena,  Sacc.  (with  fig.)  Anthoatomella  eructana,  £.  &  £. 
(with  fig.)  Lophioaioma  rhopaloidta,  Sacc.  yM plurxaeptatay  u.  var.,  PaeudotaUa 
Fairmaniy  £.  &  £.,  Vermicularia  aolanaica  n.  s.  on  Solatium  dulcamara,  Phoma 
Weldiana  u.  s.  on  Euonymua  airopurpureua,  Phoma  alboreatiiaf  u,  b.,  Phoma 
LyndonviUenaiaf  n.  s.  on  Malva  rolundifolia,  (with  fig.)  Phoma  rudbecki€P,  n.  s. 
on  Rudbeckia  laciniataf  Diplodia  maura,  C.  &  £.,  var.  Americana,  EU.  on  Gifru9 
americana,  Morthiera  Thuemeiiii,  Cooke,  var.  Spharocyata  Pk.  on  CraUgH9, 
Sphairopaia  lappa*,  £.  &,  £.  on  Lappa  major,  Sporideamium  toruloidea,  £.  &  E. 
on  Cornua,  Mucor  teenier,  n.  s.  on  Tcenia  aolium  (with  fig.)  HeloHum  fumosum, 
E.  «&  £.  on  Leonnrua  cardiaca  and  Lappa  major,  Camaroaporium  acertff«m,  H. 
&.  £.  on  Acer  limbs,  Tuhulina  cylindrica,  Bull.,  var.  acuta.  Feck. 

126.  Farlow,  W.  6.,  AND  Seymour,  A.  B.    Aproyinonal  host  index  of  the  ftmgi  of 

the  United  States,  Part  n.  Gamopetal»-Apetal»,  Cambridge,  Mass.,  September, 
1890  ;  pp.  53-133-Quarto.  Part  I,  issued  in  1888.  Gives  in  most  convenient 
form  index  of  all  published  host  plants,  together  with  partial  synonymy  of 
difierent  species  of  fungi.  Myxomycetes  are  omitted  from  the  list  except 
when  of  more  than  usual  interest.  In  cases  of  very  common  fungi  occur- 
ring on  many  species  of  host  plants  the  authors  do  not  include  all  hosts, 
unless  the  fungus  is  of  economic  importance. 

127.  FORSTER,  Edward  J.    The  Study  of  muBhrooms.    Boston  Medical  and  Surgical 

Journal,  October  2,  1890.  Reprinted  leaflet.  Gives,  in  reply  to  inquiries,  a 
list  of  14  works  upon  Hymenomyceiea  with  special  reference  to  esculent  spe- 
cies.    No  reference  made  to  periodical  literature. 

126.  .    Hushrooms  and  mashroom  poisoning.    Read  at  Ann.  Meeting  Mass.  Med. 

Soc,  June  11,  1890,  Boston  City  Hospital.  Pamphlet.  Distinguishes,  pre- 
cisely, edible  and  poisonous  forms  (with  figures),  giving  minute  instructions 
as  to  habitats;  adds  a  table  of  statistics  of  44  cases  of  mushroom  poisoniiig; 
concludes  all  known  fatal  cases  caused  by  eating  Amanita;  gives  as  uni- 
versal antidote  atropia  in  full  doses,  i  of  a  grain,  preceded  by  usual  emetics 
and  purgatives. 

129.  Galloway,  B.  T.     New  fields,  the  past  and  the  ftitnre  in  the  world  of  fongL    Amer- 

ican Garden,  September  24,  1890;  pp.  573-577.  Times  Building,  New  York. 
Gives  in  popular  language  a  short  history  of  Economic  Mycology,  with  account 
of  the  extension  in  this  country  of  the  useof  fungicides  and  fungicidal  appa- 
ratus.  Figures  examples  of  treated  and  untreated  plants,  together  with  a 
new  knapsack  i)ump. 

130.  .  Some  recent  observationB  on  blaek-rot  of  the  grape.  Botanical  Gazette,  Oc- 
tober 28,  1890,  Vol.  XV,  No.  10,  pp.  255-259.  Records  series  of  four  experi- 
ments  to  establish  connection  of  PhyUoaticta  labrurscw,  Thiim.,  P.  ampeloptidUf 
£.  ife  M.,  and  Lastadia  indwellH,  (£11.)  V.  &  R.  States  results  of  200  inocn- 
lations  of  grape  berries  with  leaf  pycuiiliospores  and  200  inoculations  of 
leaves  with  berry  pycnidiospores  as  purely  negative.  Fifty  inoculations  of 
berries  with  berry  pycnidiospores  also  produced  no  result;  but  both  inocula- 
tions of  Ampelopais  and  Vitis  leaves  with  ascospores  from  berries  produced 
characteristic  spots  and  pycnidia.     Gives  account  of  methods  employed. 

131.  .    Preliminary  notes  on  a  new  and  destructive  oat  disease.    Botanical  Gazette, 

September,  1890,  Vol.  XV,  No.  9,  p.  228.  Abstract  of  paper  read  before 
Botanical  Section  A.  A.  A.  S.,  August  19,  1890.  Notes  discovery  of  cause  of 
the  disease  as  a  micro-organism,  grown  in  various  cultures. 

132.  ■  Observations  on  the  life-history  of  Unoinola  spiralis.    Ibid.    Abstract  of 

paper  given  before  Botanical  Section  A.  A.  A.  S.  Gives  life-history  and 
methods  used  to  establish  relationship  between  various  forms. 
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133.  Golden,  Kathbrine  E.    Fermentation  of  bread.    Botanical  Gazette,  Angnat  25, 

1890,  Vol.  XV,  No.  8,  p.  204.  Gives 8u miliary  of  previous  work  ou  the  subject, 
with  original  inveatigation  with  plate  cnltiiro  methods.  FiDds  in  case  exam- 
ined  Saccharomycea  cerevisiai  aud  Bacillus  auhtilis  (f )  present  in  yeast,  proving 
both  to  be  able  to  raise  bread  sponges.  Concludes  yeast  to  be  more  effective 
in  the  production  of  gas  in  the  sponges  and  Bacteria  in  the  tin  id  cultures. 
Decides  both  to  work  together  in  producing  the  bread  fermentation. 

134.  Hajlsted,  B.  D.    Penmospora  ruM,  Babenh.,  in  Ameziea.    Botanical  Gazette,  Vol. 

XV,  No.  7,  July  22, 1890,  p.  179.  Notices  first  appearance  of  the  fungus  on  cuN 
tivated  raspberry  in  this  country. 

135.  .    Some  ftingona  diieaiee  of  the  spinach.    Bull.  70,  July  26, 1890.    New  Jersey 

Agr'l College  £xpt.  Sta.,  New  Brunswick,  N.  J.,  pp.  15  (with  21  figs.).  Gives 
popularized  descriptions  with  figures  of  Peronospora  effuaa,  Rabenb.,  Colleto- 
triehium  spinacece,  £11.  &  Uals.,  PhyUosiicta  ehenopodiif  Sacc,  Eniyloma  ElHsii, 
Hals.,  Cladosporium  macrocarpumf  Drew.  Points  out  difficulty  of  treatment 
for  dineaaes  on  account  of  nature  of  use  to  which  spinach  is  put  and  recom- 
mend9  clean  culture,  destruction  of  weed  host  plants,  and  cautious  use  of 
chemical  fungicides,  also  mixture  of  lime  and  sulphur  with  soil. 

136. .    A  dangerona  enemy  to  the  radish.    Garden  aud  Forest,  November  5,  1890, 

Vol.  Ill,  No.  141,  p.  541.  New  York  City.  Notes  great  injury  to  crop  by  a 
species  of  Plasmodiophora^  thought  to  be  identical  or  nearly  related  to  that 
causing  club-root  of  cabbage. 

137. .    The  rot  among  late  potatoes.    Garden  and  Forest,  November  12, 18iK).    No. 

142,  Vol.  Ill,  p.  551.  Shows  danger  from  P.  infeatana  in  late  planting  of  potato 

138. .    Effioet  of  forest  management  on  orchards.    Garden  and  Forest,  October  8, 

1890,  Vol.  Ill,  No.  137,  p.  487.  Discusses  injurious  proximity  of  cedar  trees 
bearing  the  fungus  Gymnoaporangium,  citing  marked  case  of  injury.  Notes 
black-knot  of  plum  and  blackberry  rust  in  connection. 

139. ,    The  egg-plant  blight.    Garden  and  Forest,  September  17,  1890,  Vol.  Ill, 

No.  134,  p.  457.  Notes  destructive  occurrence  of  Phylloaticta  horlorum,  Speg. 
upon  leaves  and  fruit  of  egg-plant.  Remarks  it«  especially  destructive  nature 
in  Gloucester  County,  N.  J.    Thiuks  it  can  be  checked  by  the  copper  mixtures. 

140. .  The  celery  blight.    Garden  and  Forest,  October  1,  1890,  Vol.  Ill,  No.  136, 

p.  141.  Notes  destructive  abundance  of  Cerooapora  apH  in  Mercer  County, 
N.  J.,  its  habit  of  thriving  in  dry  weather;  suggests  use  of  ammoniacal 
copper  carbonate  and  shading  with  lath  as  remedies. 

141. .  Cedar  galls  and  nut  on  apple  leaves.  Cult,  and  Country  Gentleman,  Albany, 

N.  Y.,  October  2,  1890,  Vol.  LV,  No.  1966,  p.  780.  Notes  destructive  abun- 
dance of  apple  rust  (Eatatelia)  in  orchards  in  Mercer  County,  N.  J.  Explained 
by  proximity  of  cedar  trees  affected  by  cedar  galls  {Gymnoaparangium). 
142. .  Sweet  potato  rot  in  Hew  Jersey.  The  soil  rot.  Cult,  and  Country  Gentle- 
man, October  9,  1890,  p.  796,  Vol.  LV,  No.  i967.  Describes  the  fungus  as 
living  in  the  soil  from  year  to  year  and  records  cases  of  spread  from  diseased 
fields  to  healthy  ones. 

143. .  Smut  in  grain.    Cult,  and  Country  Gentleman,  Albany,  N.  Y.,  March  6, 

1890,  Vol.  LV,  No.  1936,  p.  184.  Gives  description  of  Jensen's  hot- water  treat- 
ment in  prevention,  referring  to  work  in  Kansas  by  Kellerman  and  Swingle 
(see  No.  156).  - 
144.  — — .  Sundry  sweet  potato  rots.  Cult,  and  Country  Gentleman,  April  10,  1890, 
Vol.  LV,  No.  1941,  p.  286.  Notes  five  kinds  of  rot  of  sweet  potatoes  with  sug- 
gestions as  to  treatment. 

^^' .  Canada  thistle  rusting  out.    Americari  Agriculturist,  August,  1890,  Vol. 

XLIX,  No.  8,  p.  402.     Notes  destruction  of  Canada  thistle  about  New  Bruns- 
wick, N.   J.,  through  the  attacks  of  the  rust  {Puccitiia  auaveolenay  {Pera.) 
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146.  Harkness,  H.  W.    Dangerous  ftmgi.  Zoe,  Sao  Francisco,  Cal.,  July,  1890,  VoL  i; 

No.  5,  p.  150.  Gives  localities  ia  California  where  Peronospara  «titoo7a,  Plov^ 
rightia  morhosay  Taphrina  (Exotucus)  pruni  are  destractive.  Notes  freedou  ol 
Prunut  ilici/olia  from  disease. 

147.  .  Fungi  collected  byT.  8.  Brandegee  in  Lower  California.    Proc.  Cal.  Acad.  Sci 

Second  Series,  Vol.  II,  1889,  December  20,  18:»  (distribnted  1890).  Names  II 
species,  describing  as  new,  Puccinia  arnata,  Hark,  with  Plate  XII  on  Tacoms 
stansy  Commonda.    Related  to  P.  medtutBj  Speg.,  differing  in  size. 

148.  Harvey,  F.  L.    The  potato  rot  (P.  infesUina),    Ann.  Rep.  Maine  Ag.  Exp.  Su, 

1889  (1890),  Bangor,  Me.,  pp.  173,  181  (with  plate  by  C.  H.  Femald  figurius; 
so-called  oospores).  Gives  origin,  history,  primary  causes,  secondary  caast-N 
conditions  of  growth,  description,  life-history,  and  remedies,  direct  and  pr»^ 
ventive. 

149.  .  Apple  ioab.     Thid.y  pp.  182, 184  (with  plate  copied  from  U.  S.  Dept.  of  A^'. 

Report,  1887).  Reviews  work  done  by  Taft  in  Michigan  and  Goff  in  Wis- 
consin (see  42  and  104). 

150.  Hickman,  J.  F.    Bmnt  in  wheat    Bnll.  Ohio  Ag.  Exp.  Sta.,  Second  Series,  Vol. 

III,  No.  6,  Jaly,  1890,  p.  205.  Reports  unnsnal  abundance  of  stinking  smut, 
withtableof  percentages  of  smut  estimated  infield,  and  counts  of  the  number 
of  smutted  grains  in  1,000  grains  after  threshing,  also  result  of  ose  of  too 
strong  solution  of  copper  sulphate. 

151.  Howell,  Miss  J.  K.    TrimorphiaminUromyeeetrifblii.    Bot.  Gaz.,  September,  169>\ 

Vol.  XV,  No.  9,  p.  228.  Abstract  of  paper  read  before  A.  A.  A.  S.  Botanical 
Sociion,  August  19,  1890.  Records  cultures  made  to  determine  connection  of 
the  three  forms.  Finds  ii^cidiospores  germinating  throughout  the  winter. 
Proves  the  relationship  beyond  question. 

152.  Humphrey,  J.  £.    Mildews.    Trans.  Mass.  Hort.  Soc.  1889,  Pt.  1, 1890,  Boston. 

Mass.,  pp.  40,  52.  Gives  statement  of  object  of  new  department  of  vegetable 
physiology  connected  with  station.  Describes  in  clear  popular  language  the 
growth,  life-history,  and  means  of  combating  the  powdery  mildews  {PeronO' 
Bporacece).  Notes  Pythophihora  infestansy  DBy.,  Perono^Mra  viticolaj  B.  &  C, 
P.  gaiigHformi8y  Tul.,  P.  graminicolaf  Sacc.  on  Hungarian  grass  or  millet,  P. 
SohJeidenianaf  Ung. 

153  Kean,  a.  L.  On  the  nature  of  certain  plant  diieaiee.  Bot.  Gaz.,  Vol.  XV,  No.  7,  July 
22,  1890,  p.  171.  Notices  peculiar  habits  of  Rhizopu8  nigricanB  with  reference 
to  parasitism  on  sweet  potatoes.  Claims  the  discover}'*  of  an  active  ''  fer- 
ment,''  excreted  by  fungal  hyphie,  which  precedes  the  growth  of  thehyphjp, 
breaking  down  the  tissue.  Mentions  alcoholic  precipitate  as  poisonous  to 
healthy  tissue.  Thinks  such  fungi  not  truly  parasitic,  but  dependent  upon 
chemical  agents  for  their  disease  causing  power.  Refers  to  H.  M.  Ward's  lily 
disease  in  Ann.  Bot.,  May,  1889. 

154.  Kellerman,  \V.  A.    Prevention  of  smut  in  oereals.    Agricultural  Science,  Vol. 

IV,  No.  4,  April,  1890,  pp.  99-101.  Lafayette,  Ind.,  gives  account  of  Jensen 
hot- water  method  of  prevention  with  modification  found  necessary  for  barley, 
consisting  in  soaking  the  seed  eight  hours  in  cold  water  before  plunging  into 
hot  water. 

155. .    Prevention  of  stinking  smut  in  wheat    Industrialist,' Manhattan,  Kaus., 

October  4,  1890,  Vol.  XVI,  No.  3,  p.  9.  Reproduction* of  description  of  Jen- 
sen hot- water  method  to  prevent  smut  contained  in  Bull.  12,  Bot.  Depart- 
ment, Kans.,  Ag.  Coll.  Exp.  Sta.,  August,  18'J0  (see  No.  157). 

156.  AND  Swingle,  W.  T.    Report  on  the  loose  smuts  of  cereals.    Report  of 

Botanical  Department.  Extract,  from  Annual  Rep.  Kans.  State  Ag.  Exp.  Sta., 
Manhattan,  Kaus.,  I'^IK),  pp.  213-268,  Plates  I  to  IX.  Gives  most  thor- 
ough treatment  of  the  whole  subject,  including  synonomy  of  loose  smnts: 
splitting  up  the  hitherto  well-known  Ustilayo  segetum,  (Bull.)  Ditm.or  UBtH' 
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156.  Kelleruan,  W.  A.,  and  Swinolb,  W.  T.— Continued 

ago  carho,  (DC.)  Tnl.,  indiscriminately  called,  into  UsWago  avenie,  (Pert.) 
Jensen  (oat  smut);  UsHlago  triticij  (Pen.)  Jensen,  (loose  smut  of  wheat); 
U9tUago  hordei,  (Pen.)  Kellerman   and    Swingle  (covered   barley  smut); 
Uttilagonudaf  (Jensen)  Kellerman  and  Swingle  (naked  barley  smnt) ;  of  UtHl- 
ago  avencB  (Plates  I,  IV,  V),  gives  history,  synonomy,  injuries  to  host  plant, 
different  varieties  attacked,  amonnt  of  damage  (in  general  over  8  per  cent., 
at  Manhattan,  Kans.,  10  per  cent.),  geographical  distribution,  botanic  and 
microscopic  characten  of  the  smut,  germination  of  spores  in  water,  germina- 
tion of  spores  in  nutrient  solutions,  infection  of  the  host  plant  (historical), 
methods  of  treatment  (mechanical,  chemical,  and  physical,  with  description 
of  Jensen's  hot-water  method  and  report  of  successful  experiment  with  same): 
notes  a  new  form  of  oat  smut  ( Utttilago  arencs  var.  Zm«,  Kell.  and  Swingle.) 
Of  U9tUago  iriHoif  (Pen.)  Jensen  (Plates  II  and  VI),  history,  synonomy, 
injaries  to  host  plant,  geographical  distribution,  characten  of  the  smnt, 
germination  of  spores  in  water,  germination  of  spores  in  nutrient  solutions, 
prevention.    Of  UsUlago  kardei,  (Pen.)  Kell.  and  Swing.  (Plates  II  and  VII), 
gives  history,  synonomy,  nature  of  injuries  to  host  plant,  geographical  distribu- 
tion, characten  of  the  smnt,  germination  in  water,  germination  in  nutrient 
solution,  manner  of  infection  of  host  plant,  methods  of  prevention.    Of  UatiU 
ago  nuda,  (Jensen)  Kell.  and  Swing.,  gives  history,  synonomy,  injuries  to  host 
plant,  geographical  distribution,  botanical  and  microscopic  characters  of  the 
■mot,  germination  of  spores  in  water,  germination  of  spores  in  nutrient  solu- 
tion, manner  of  entering  the  host  plant,  methods  of  prevention.    Natural 
enemies  of  the  smut  (Plate  IX),  Fusariuw  wHlaginiSt  Kell.  and  Swing.     Ma- 
erotporium  utile,  Kell.  and  Swing.,  Bacterium  (?)  sp.    Smut-eating  beetles, 
Pkalaenu politMB  or  penicillatus  and  Brachytareue  variegatui,  Say.    Gives  note 
also  on  stinking  smnt  of  wheat  (Plate  III),  caused  by  Tilletia  fceiene,  (B. 
and  C.)  Trel.  and  Tilletia  tritici,  (Bjerk.)  Wint. 

157.  .    Praliminary  ezperimeats  with  fkmgieidfls  f6r  itinkiiig  imiit  of  wheat    Bull. 

No.  12,  August,  1890.    Kansas  State  Agr.  Exp.  Sta.,  Manhattan,  Kans.,  pp. 27- 

*  51  with  Plate  I.  Give  as  introduction,  amount  of  damage,  cause  of  disease, 
growth  of  characters  of  parasite,  germination  of  spores,  comparison  of  loose 
and  stinking  smnt,  mode  of  infection.  Report  on  use  of  51  different  treat- 
ments for  disease,  deciding  Jensen  hot-water  method  most  successful  (see  p. 
117  this  number  of  the  Jourital.) 

158.  Long,  E.  A.    Flum-leaf  Uight  or  shot-hole  flmgni.    Pop.  Gardening,  Buffalo,  N.  T., 

Vol.  V,  No.  12,  p.  249,  1890.  Notes  Septoria  ceraHna,  Pk.  (with  sketch). 
Recommends  burning  dead  leaves,  and  spraying  early  in  season  with  Bordeaux 
mixture. 

159.  McMillan,  Conwat.    Note  on  a  new  ipeeiM  of  Aetinooeps,  B.  and  Br.    American 

Naturalist,  August,  1890.  Vol.  XXIV,  No.  284,  p.  777-779.  Describes  as  new 
Aetinocepe  Beseeyi,  McM.  found  on  putrid  orange  skin  among  bacteria,  thinking 
difference  in  size  of  stipo  and  head  sufficient  to  separate  it  ftom  Aetinocepe 
ThwaiteHi,  B.  &.  Br. 

160.  Mekhan,  Thomas.    Fairy  rings.    Cult,  and  Country  Gentleman,  Albany,  N.  Y., 

January  16,  1890,  Vol.  LV,  No.  1929,  p.  48.  Gives  history  and  description, 
referring  cause  to  species  of  Agariciniy  varying  with  different  cases.  Divides 
rings  into  two  classes:  one  with  dead  grass  in  center, other  with  ring  only. 

161.  Pammell,L.  H.    Treatment  of  ftmgous  diseases.    Orange  J  add  Farmer,  Chicago, 

m.,  November  1,  1890,  Vol.  VIII,  No.  18,  p.  277,  i  column.  Notices  shortly 
history  of  growth  of  this  line  of  mycology. 

162. .    Pear-leaf  blight.    Orange  Judd  Farmer,  Chicago,  111. ,  October  25, 1890,  p. 

261,  Vol.  VIII,  No.  17.  Gives  extended  notice  of  work  of  U.  8.  Dept.  of 
Agr.  against  Eniomosporium  maculatum,  h6y.  in  season  1889-1890  (see  No.  11). 
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163.  — .    Pear  or.  fire  blight    Orauge  Jndd  Farmer,  Chicago,  III.    Vol.  VIII, No. 

13,  September  27,  1890,  p.  197.  Gives  short  history  with  observations  ami 
recommendatioDs  of  treatment. 

164.  Strawbeny-leaf  blight    Oraoge  Judd  Farmer,  Chicago,  111.,  Augast  23, 

18J0,  Vol.  VIII,  No.  H,  p.  115  (with  figures).  Gives  popular  exposition  of  dis- 
ease caused  by  SphasreUa  fragatice  Sacc,  methods  which  have  been  nsed  aod 
recommended  in  its  treatment. 

165.  Strawberry-leaf  blight.     Iowa  State  Register,  Des  Moines,  Oct.  17, 1^. 

p.  7.  Gi  ves  popular  description  with  recommendations  for  treatment,  viz,  gar- 
den  hygiene  and  fungicides,  making  reference  to  work  of  U.  S.  Dept.  of  Agr. 

166.  Panton,  J.  HOYES.    Black-knot  on  pluns.   Ball.  LIL,  January  16, 1890.    Goelph. 

Ontario.  Describes  the  fungus  popularly.  Recommends  destruction  of  dis- 
eased parts  and  removal  of  wild  choke-cherry  trees  adjacent  to  orchards. 

167.  Peck,  Charlks  H.    A.  Plants  added  to  the  herbarium.    C.  Plants  not  before  re- 

ported. D.  Bamarki  and  observations.  E.  New  Toric  spades  of  Armillazia.  F. 
Communication  by  P.  H.  Dudley  in  reference  to  decay  of  railroad  tisa.  Ann. 
Rep.  State  Botanist  of  New  York,  from  43  Rep.  of  N.  Y.  State  Maaenm  of 
Nat.  History,  Albany,  N-  Y.,  March  21,  1890;  pp.  1-54,  with  4  plates. 
Gives  the  usual  list  of  additions  to  the  herbarium,  with  notes  on  destmct- 
iveness  of  Monilla  fruoligena^  Glceosporium  rtdw,  G,  lagenarium,  G.  lAnde- 
muthianumf  Ehopalomyoes  cucurhitarumf  Perno$pora  viticola,  Phjftopktkora  in- 
Je8tan8  (with  trials  of  Bordeaux  and  methods  of  deep  planting  to  prevent 
the  disease).  Notes  disease  of  oats  in  St.  Lawrence  County,  thought  to  be 
due  to  Fusicladium  desirueHSf  n.  s.  and  describes  forty-two  new  species  of 
fungi  with  numerous  valuable  notes  upon  old  and  new  species,  adding  a 
short  monograph  of  the  eight  known  New  York  species  of  Armillana,  Ap- 
pends interesting  letter  from  P.  H.  Dudley  upon  fungi  attacking  railroad  ties 
and  other  timbers.  The  species  described  as  new  are  as  follows :  Trickoloma 
grave  (with  figs.),  Clitocyhe  multicepSf  Coprinus  braasiciB  (with  fig8.)i  Cortina- 
rittt  (Phlegmacium)  qlutinoans,  C.  (Ifioloma)  annulatus  (with  figs.),  C.  {Der- 
mocyhe)  luteuSf  C.  {Telamonia)  paludosuSf  Lactariue  subinauUuSj  L.  muUihilii 
(with  figs),  Rassula  hrevipes  (with  figs.),  Marotamiua  a25tofp«  (with  figs.), 
Poria  aurea,  Irpex  rimoauSj  Corticium  mutatuaif  C.  suhaurantiaotimf  C.  haaaU, 
Peniophora  unioolorj  Clavaria  HmilU,  Comatricha  longa  (with  figs.),  Canb- 
ccespitosa  (with  fi<];8.),  Phy llosticia  hicolar  on  Buhus  odoratua,  P,  prini  on  flti 
verticillataj  P.  ailenea  on  S,  antirrhina,  Phoma  allantella  on  Quercua  rubra, 
Plaamopara  viburni  on  Viburnum  dentaUimf  Sporoiriohum  cinereunif  Conioapo- 
rium polytrichia  Stachybotrya  elongata  (with  figs.),  Dematium paraMHcumf  Fufi- 
cladium  deatruena  (with  figs.)  on  Arena  aativay  Macroaporium polytrickif  Tuber- 
cularia  carpogena^  Fuaarium  aclerodermatiaj  Glaoaporium  leptoapermum,  Undeb- 
WOODIA  gen.  uov.,  U,  columnaria  (with  figs.),  Hehiium  mycetophilumf  Hama- 
tomycea  faginea  (with  figs.),  Eutypella  longiroatria  (with  figs.),  Lepioia  fari- 
noaUf  PhoUota  cBruginoaa^  PheUorina  CaUfornica. 

168.  Porter,  Miss  £.    Notes  on  spore  dischaige  of  ascomycetes.    Bull.  Torrey  Bot.  Club.. 

New  York,  September,  1890,  Vol.  XVII,  No.  9,  p.  ?;J8.  Abstract  of  paper 
read  August  20,  1890,  before  Botanical  Club  of  A.  A.  A.  S.,  Indianapolis,  Ind. 
Gives  observations  of  this  proceHS  in  Pleoapora. 

169.  Rbx.  Geo  RGB  A.    A  remarkable  variation  of  Stamonitis  BanerUnii,  Xav.     Proc. 

Nat.  Sci.  Ass'n,  Staten  Island,  No.  11,  Augnst,  1890.  Notes  curious  case  of 
reversion  of  an  extremely  variant  form  to  the  original  Scemonitis  type- 
Records  the  variation  as  5.  Bauerlinii  vav.feneatrata,  Rex. 

170.  Russell,  H.  L.    Penioillinm  and  corrosive  sublimate.    Bot.  Gaz.,  Angast25,18^> 

Vol.  XV,  No.  8,  p.  211.  Notes  Dr.  Coulter's  remark  in  March  number  of  Ga- 
zette, giving  plate-culture  tests  with  percentage  solutions  of  mercuric  chlo- 
ride. Finds  the  fungus  no  more  able  to  stand  presence  of  germicide  than 
other  species,  when  the  latter  is  thoroughly  mixed  in  the  media. 
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171.  ScRiBKKK,  F.  L.    Pear  Mab.    Orchard  and  Garden,  Little  Silver,  K.  J.,  Aaguat, 

1*^90,  Vol.  XII,  No.  H  ( with  figs.)-  Gives  description  of  disease  caused  by  F. 
dendriticumt  (Wallr.)  Fckl.,  considering  the  latter  synonyuious  with  F.  pyrt- 
num,  (Lib.)  Fckl.  Shows  necessity  of  early  spraying.  Recomaieudsammo. 
niacal  copper  carbonate. 

172.  The  powdery  mildew  of  the  rote.    Ibid,  p.  144  (with  figs.)-     Describes  dis- 
ease carefully,  giving  for  remedies  snlphnr  and  potassium  hulphide. 

173.  SouxawoRTH,  Miss  E.  A.    A  new  hollyhock  diaeaie.    Bull   Torr.  Bot.  Club,  Vol. 

XVII.  No.  9,  September,  1890,  p.  235,  N.  Y.  Notice  of  paper  read  by  B.  T. 
Galloway  before  Botanical  Club  A.  A.  A.  S.,  Indianapolis,  Ind.,  August,  1690. 
I>escribes  diseases  as  caused  by  Colleiotrichium  allhira',  n.  s. 

174.  Wked.  C.  M.    The  potato  blight    Am.  Agriculturist,  New  York.    Vol.  XLIX,  No. 

7,  p.  360.  Notes  successful  attempts  to  control  ravages  of  Phytophihora  tn- 
yestans  with  the  Bordeaux  mixture.  Gives  formula)  and  method  of  treat- 
ment. 

175.  .     An  experiment  in  preventing  the  ii^nries  of  potato  rot    Sci.  Am.,  April  5, 
18^0,  Vol.  LXII.No.  14.N.Y..P.217. 

176.  Ykom^a^s,  W.  H.    Bean  nut  and  other  ftmgoos  diseases.    Popular  Gardening,  Buf- 

falo, N.  Y.,  November,  1890,  Vol.  VI,  No.  2,  p.  27.  Notes  very  destructive 
f aogoas  diseases  of  bean  leaves.    Scientific  name  not  given. 
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EXPERIMENTS  IN  THE  TREATMENT  OF  PLANT  DISEASES. 

By  B.  T.  Galloway  and  D.  G.  Fairohild. 


PART  II. 


TRSATMEHT  OF  FEAE  LEAF-BLIOHT  AND  SCAB  IN  THE  OBCHAED. 

Dr.  W.  S.  MaxwelPs  orchanl,  where  these  experiments  were  con- 
dnctedy  is  situated  near  Still  Pond,  Maryland,  in  a  region  known  as  the 
E't^stern  Shore.  This  region  is  justly  celebrated  for  its  abundant  yields 
of  fruit,  pears  in  particular  being  one  of  the  most  profitable  crops.  Of 
lale  years,  however,  this  fruit  has  suffered  greatly  from  the  attacks  of 
two  diseases  commonly  known  as  leaf-blight  and  scab.  These  maladies 
aie  not  confined  to  the  Eastern  Shore.  On  the  contrary,  we  find  them 
causing  more  or  less  damage  wherever  the  pear  is  grown,  so  that  these 
remarks  are  in  a  measure  applicable  to  the  whole  country. 

The  leaf-blight  and  scab  are  caused  by  two  very  different  species  of 
fungi,  which  have  received  the  rather  formidable  names  of  Entomospo* 
riun  maculatum^  L6v.,  and  Fusicladium  pirinum^  (Lib.)  Fckl.,  respec- 
tively. 

The  Entomosporinm  has  already  been  made  the  subject  of  some  in- 
vestigations by  this  Division,*  but  no  work  in  the  line  of  preventing  the 
iujaries  of  the  Fusicladium  have,  previous  to  this  year,  been  under- 
taken. Dr.  Maxwell  being  a  heavy  loser  every  season  from  both  the 
diseases,  and  having  placed  his  extensive  orchards  at  our  disposal,  it 
was  decided  to  carry  on  the  work  at  his  place. 

•  Circalar  No.  8,  1889;  Bulletin  No.  11,  1389. 
23023— No.  4 1  137 
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PBAB  LEAF-BLIGHT.* 

lu  the  work  on  this  disease  aa  effort  was  made  to  throw  some  light 
upon  the  following  qnestions: 

I.  The  relative  value,  as  preventives  of  the  disease,  of  the  Bordeaux 
mixture,  the  ammoniaeal  solution,  mixture  No.  5,t  copper  carbonate  in 
suspension,  and  copper  acetate.- 

ir.  The  number  of  treatments  necessary  to  obtain  the  best  results  at 
the  least  expende. 

III.  The  relative  value  of  early  and  late  sprayings. 

lY.  Cost  of  each  treatment. 

The  orchard  chosen  for  the  work  consisted  of  Bartlett  standards, 
Bartlett  dwarfs  and  Duchess  dwarfs,  all  of  which  were  last  year  early 
defoliated  by  the  leaf  blight. 

Following  is  a  detailed  account  of  the  work  taken  from  our  field 
notes: 

1.  Bordeaux  mixtubb. —  One  treatment  to  two  adjokcent  rows  of  bi 
Bartlett  standards. — The  treatment  was  made  May  29,  after  the  foliage 
was  already  partially  diseased,  numerous  patches  of  the  fungus  beiug 
plainly  visible  on  many  of  the  leaves.  Forty-four  gallons  of  the  mix- 
ture were  used,  costing  92  cents,  or  1:7  cents  per  tree.  The  labor  of 
preparing  and  applying  was  60  cents,  or  1.1  cent  per  tree,  considerably 
less  than  in  the  experiments  on  a  smaller  scale. 

Results. — The  difference  between  the  sprayed  and  unsprayed  rows 
was  very  great,  the  latter  appearing  almost  entirely  bare  on  Septem- 
ber 24,  while  the  former  were  still  in  full  leaf.  Had  the  appliances  at 
hand  permitted  the  topmost  branches  to  be  sprayed  thoroughly  the  dif. 
ference  would  have  been  still  more  striking.  It  may  be  well  to  add 
here  that  for  the  entire  work  we  used  a  Nixon  Little  G-iant  machine 
provided  with  16  feet  of  hose  and  a  Vermorel  nozzle.  Two  men  were 
required  to  work  this  apparatus,  one  to  do  the  pumping  and  move  tbe 
machine  from  tree  to  tree,  the  other  to  handle  the  nozzle.  The  machine 
did  its  work  quickly  and  efficiently  as  is  shown  by  the  very  small  cost 
of  the  treatment. 

The  apparatus  as  it  was  used  cost  somewhere  in  the  neighborhood 
of  $40.  We  are  satisfied,  however,  that  a  machine  fully  as  efficient  could 
be  constructed  by  any  intelligent  person  for  less  than  half  the  above 
sum.  Such  a  machine,  made  by  us  the  past  season  and  used  in  treating 
nursery  stock,  consists  of  a  small  force  pump  fastened  to  a  barrel,  the 
latter  in  turn  beiug  seated  upon  a  sled  which  is  drawn  by  a  horse  or 
mule.  The  machine,  provided  with  14  feet  of  hose  and  a  Vermorel 
nozzle,  can  be  made  for  about  $18.  This  apparatus  requires  a  horse, 
a  man,  and  a  boy  to  work  it,  and  while  it  is  an  easy  matter  to  spray  as 


*  Eniomosporium  maculatum,  L6v.     For  an  account  of  the  life  history  of  this  fuugm 
see  Annual  Report  of  the  Comuiissioner  of  Agriculture,  1888,  p.  357. 
t  Composed  df  equal  parts  of  ainmoulated  copper  sulphate  and  sodiaiu  carbooat^. 
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rapidly  with  it  as  with  the  Littio  Giant,  experience  has  shown  that  in 
the  end  it  is  more  expensive  on  account  of  the  extra  labor  involved  in 
working  it.  A  machine  to  be  drawn  by  hand  can  readily  be  made,  the 
materials  required  being  a  two-wheeled  truck,  a  barrel,  a  force  pump, 
hose,  and  Vermorel  spraying  nozzle.  Such  an  apparatus  can  be  con- 
structed fur  $14  or  $15.  The  nozzle  is  provided  with  a  three-fourth 
inch  screw  attachment,  and  instead  of  the  old  style  degorger  we  now 
fit  them  with  the  same  kind  in  use  on  our  lance.* 
Betarning  again  to  a  discussion  of  the  experiments : 

II.  Bordeaux  mixtube. — Three  early  treatments  to  five  trees  of  Bart- 
lett  dwarfs. — ^The  sprayings  were  made  on  May  5, 16,  and  28,  sixteen  gal- 
lons of  the  mixture  being  used.  It  required  35  minutes  to  do  the  spray- 
ing, and,  estimating  the  labor  at  $1.50  per  day,  the  cost  of  it  is  17  cents, 
or  3.4  cents  per  tree.  The  cost  of  the  material  was  34.7  cents,  or  6.93 
cents  per  tree,  making  the  total  expense  of  treating  each  tree  three 
times,  10.33  cents. 

Results, — On  October  6  the  treated  trees  were  in  nearly  perfect  foliage 
while  the  untreated  in  adjacent  rows  had  dropped  most  of  their  leaves. 

III.  Bordeaux  mixture.— TArce  late  treatments  to  five  Duchess 
dwarfs. — ^The  dates  of  treatment  in  this  case  were  May  28,  June  23, 
and  July  8.  Sixteen  and  eight- tenths  gallons  of  the  mixture,  costing 
35  cents,  were  nsed.  The  expense  for  labor  was  24  cents,  making  the 
total  cost  of  the  sprayings  11.8  cents  per  tree. 

Results. — On  October  6  the  trees  still  retained  a  large  part  of  their 
foliage  while  the  untreated  had  lost  every  leaf. 

IV.  Bordeaux  mixture. — Six  treatments  to  five  Bartlett  dwarfs. — 
The  treatments  were  made  on  May  5, 16,  and  28,  June  10, 23,  and  July  8. 
Thirty-six  gallons  of  the  mixture  were  used  and  87  minutes  were  required 
to  do  the  work,  making  the  cost  for  the  mixture  15.1  cents  per  tree  and 
the  labor  8.7  cents,  a  total  of  23.8  cents  per  tree. 

Results. — ^The  foliage  was  completely  preserved  up  to  the  time  the 
trost  removed  it.  It  was,  however,  in  no  better  condition  than  that  in 
experiments  II  and  III. 

V.  Ammoniac AL  HOi.VTiOTX.—One  treatment  to  two  rows  of  Bartlett 
standards  containing  54  trees. — The  treatments  in  this  and  the  follow- 
ing experiments  were  made  on  the  same  dates  as  I,  II,  III,  and  IV; 
moreover,  all  the  other  conditions  were  practically  the  same.  Forty- 
four  gallons  of  the  solution,  costing  33  cents,  were  used.  The  cost  of 
labor  in  preparing  and  applying  was  45  cents,  making  the  total  cost  78 
cents,  or  1.44  cent  per  tree. 

Results. — The  foliage  on  September  24  was  not  as  well  preserved  as 
that  of  I,  but  it  was  much  more  perfect  than  that  on  the  untreated 
trees.    On  October  8  the  leaves  had  nearly  all  fallen. 

VI.  Ammoniacal  solution.— T/ircc  early  treatments  to  five  Bartlett 
dwarfs. — Treatments  made  on  the  same  day  as  II,  22  gallons  of  the  so- 

•lUustrated  in  Vol.  VI,  No.  2,  1S90. 


140 

Intion  costing  16.6  cents  being  used.  The  expense  of  application  was 
28  cents,  making  a  total  of  44.6  cents,  or  8.92  cents  per  tree. 

Results. — On  October  8  the  treated  trees  were  in  good  foliage,  while 
the  adjacent  untreated  trees  were  leafless. 

YII.  Ammoniagal  solution. — Five  late  treatments  to  twelve  Duchess 
dwarfs. — ^Treatments  made  May  28,  Jnne  10,  and  23,  July  8  and  19, 
58  gallons  of  the  liquid  costing  43.5  cents  being  used.  The  cost  of 
labor  was  42.5  cents,  making  a  total  of  86  cents  or  practically  7  cents 
per  tree. 

Results. — On  September  24,  the  foliage  was  only  partially  removed 
by  the  disease  and  the  contrast,  though  not  striking  was  quite  appar- 
ent.   On  October  8  the  contrast  was  much  more  marked. 

VIII.  Ammoniagal  solution.— <8w?  treatments  to  three  trees  of  Bart- 
lett  dwarfs  and  four  of  Bartlett  standards. — Dates  of  treatments  as  in 
lY,  67  gallons  being  used  at  a  cost  of  50.2  cents.  The  cost  of  appli- 
cation was  58  cents,  making  a  total  of  $1.08,  or  15.4  cents  per  tree. 

Results. — ^The  standards  showed  the  effects  earliest  and  most  mark- 
edly, but  both  held  their  foliage  well  into  October  while  surrounding 
unsprayed  trees  dropped  their  leaves  before  the  last  of  August 

IX.  M IXTUBE  No.  5. — Six  treatments  to  Jive  trees  of  Bartlett  dwarfs.-- 
Applications  made  the  same  as  in  IV,  36  gallons,  costing  43  cents,  be- 
ing used.  The  cost  of  application  was  45  cents,  making  the  total  ex- 
pense 17.6  cents  per  tree. 

Results. — The  foliage  was  badly  burned  and  many  leaves  dropped  in 
consequence,  but  the  leaf-blight  was  effectively  prevented. 

X.  OOPPEE  ACETATE.— TArce  treatments  to  two  Bartlett  standards.— 
The  applications  were  made  May  28,  June  23,  and  July  8,  using  a  sola- 
tion  of  3  ounces  of  the  acetate  to  6  gallons  of  water.  Nine  gallous  of 
the  mixture,  costing  8.6  cents,  were  applied  at  an  expense  of  10  ceuts 
for  spraying.  The  total  cost  therefore  was  18.6  cents,  or  9.3  cents  per 
tree. 

Results. — On  October  6  the  foliage  was  in  a  fair  state  of  preservation, 
while  adjacent  untreated  trees  were  leafless.  No  noticeable  damage  was 
done  to  the  foliage,  only  an  occasional  leaf  being  injured. 

XI.  Copper  acetate. — Six  treatments  to  five  trees  of  Baril4tt 
dwarfs. — Dates  of  treatment  as  in  No.  IV.  Forty  gallons  of  fluid  were 
used,  4  gallons  of  a  strong  mixture  (4  pounds  to  22  gallons),  and  36  of 
a  moclifled  (12  ounces  in  24  gallons)  solution,  at  a  total  cost  of  62  cents, 
or  12.4  cents  per  tree.  The  cost  of  application  amounted  to  45  cents,  or 
9  cents  per  tree,  making  the  total  expense  per  tree  21.4  cents. 

Results. — The  leaves  were  severely  injured,  many  of  them  falling  long 
before  the  proper  time.  There  is  no  doubt  as  to  the  fungicidal  ])rop- 
erties  of  this  preparation ;  its  use,  however,  can  not  at  present  l)e 
recommended. 

XII.  Copper  carbonate  in  suspension.— /Sir ^rea<wien/»  to  five 
trees  of  Bartlett  dwar/*.— The  solution  made  by  mixing  3  ounces  of 
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copper  carbonate  in  22  gallons  of  water  was  applied  on  tbe  same  dates 
as  IV.  Forty-three  gallons  of  tbe  solution  were  used,  but  after  the  first 
two  applications,  which  seemed  to  have  little  effect,  tbe  strength  was 
doubled.  The  total  cost  of  tbe  treatments  with  this  preparation  was 
13^  cents  per  tree. 

Results, — ^The  disease  was  in  a  measure  prevented,  but  the  difference 
betweeu  the  treated  and  untreated  trees  was  not  worthy  consideration. 

SUHMABT  OF  BESULTS. 

Before  summing  up  the  results  it  is  proper  to  state  that  the  season 
was  one  exceedingly  unfavorable  for  such  an  experiment,  as  the  disease 
even  on  the  untreated  trees  did  comparatively  little  damage.  We  feel 
warranted,  however,  in  drawing  the  following  conclusions  from  the  work. 

I.  The  relative  value  of  the  ])reparation8  used  iu  treating  leaf-blight 
stand  in  tbe  order  named: 

Bordeaux  mixture. 

Ammoniacal  solution. 

Copper  acetate  (3  ounces  to  6  gallons). 

Mixture  No.  5. 

Copper  carbonate  in  suspension. 
The  difference  between  the  Bordeaux  mixture  and  the  ammoniacal 
solution  is  scarcely  perceptible,  and  if  the  cost  is  considered  the  latter 
stands  first. 

II.  The  best  results  at  the  least  expense  were  obtained  by  the  early 
treatments.  It  is  well  to  add  here  that  we  do  not  accept  this  evidence 
as  conclusive ;  on  the  contrary,  we  are  inclined  to  think  that  had  the 
disease  been  severe  three  treatments  would  not  have  been  sufficient  to 
hold  it  in  check. 

III.  Early  sprayings  are  unquestionably  better  than  late  ones. 

.IV.  The  cost  of  the  vadous  treatments  will,  in  a  measure,  depend  on 
the  kind  of  spraying  apparatus  used,  the  distance  from  places  where 
chemicals  may  be  obtained  at  wholesale  rates,  and  skill  of  the  operator. 
It  may  safely  be  put  down  that  for  orchards  of  one  thousand  or  more 
dwarfs  the  cost  for  treating  with  the  Bordeaux  mixture  need  not  ex- 
ceed 2  cents  x)er  tree  for  each  application.  For  standards  the  cost  will 
reach  3  cents  or  perhaps  a  little  less. 

la  treating  with  the  ammoniacal  solution,  which  is  the  only  additional 
preparation  worth  considering  iu  this  connection,  the  cost  for  dwarfs 
will  average  in  tbe  neighborhood  of  1^  cents  per  tree  and  for  standards 
2J  cents. 

From  one  season's  work  it  is  of  course  impossible  to  draw  any  defi- 
nite conclusions  as  regards  the  direct  benefit  to  the  trees  resulting  from 
tbe  treatment.  It  is  reasonable  to  assume,  however,  that  if  the  leaves 
on  a  tree,  and  especially  a  fruit  tree,  can  be  made  to  continue  their 
normal  work  until  frost,  they  will  enable  the  tree  to  make  a  better 
growth,  set  more  fruit  buds,  and  consequently  bear  more  fruit  tbe 
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ensuing  season  than  one  which  loses  its  foliage  in  midsummer.  There 
is,  however,  a  more  important  matter  to  consider  in  this  connection, 
and  that  is  the  life  of  the  tree  itself.  We  know  that  in  sections  where 
the  leaf-blight  is  severe  a  tree  soon  succumbs  entirely  to  the  disease. 
While  we  have  no  data  bearing  on  the  longevity  of  treated  trees  there 
is  no  room  to  doubt  that  they  can  at  least  be  made  to  live  their  allotted 
time. 

TREATMENT  OF  PSAB  SCAB.* 

These  experiments  were  carried  on  in  the  same  orchards  and  at  the 
same  time  as  those  described  in  the  preceding  pages.  Owing  to  the 
fact,  however,  that  very  little  fruit  set  the  work  was  far  from  satisfac- 
tory. At  the  time  of  the  first  treatment  the  fruit  was  about  half  an 
inch  in  diameter  and  stood  erect  upon  the  pedicels.  The  Bordeaux 
mixture,  ammoniacal  solution,  mixture  No.  5,  copper  carbonate  in  sus- 
pension, and  acetate  of  copper  were  used,  an  effort  being  made  in  all 
cases  to  bring  out,  if  possible,  the  relative  value  of  the  fungicides  as 
preventives  of  the  disease,  the  effect  of  early  and  late  sprayings,  the 
relative  value  of  three  and  six  treatments,  and  the  cost  of  each  appli- 
cation.   Without  going  into  the  details  of  the  work  it  may  be  said: 

I.  That  in  no  case  were  the  sprayings  made  early  enough,  as  scab 
spots  had  already  appeared  on  the  fruit  when  the  first  applications 
were  made.  It  was  clearly  evident  that  one  spraying  should  have  been 
made  when  the  flowers  were  beginning  to  open  and  another  when  tiie 
fruit  was  about  the  size  of  peas. 

II.  There  was  no  material  difference  so  far  as  the  amount  of  scab 
was  concerned  between  the  trees  treated  early  and  late  and  those  which 
received  three  and  six  sprayings,  respectively.  By  early  here  it  must 
be  borne  in  mind  that  we  mean  when  the  fruit  was  half  an  inch  in  di- 
ameter. 

III.  The  costs  of  the  treatments  were  found  to  be  practically  the  same 
as  those  for  pear  leaf-blight.  When  one  intends  to  spray  for  leaf-blight 
it  will  be  an  easy  matter  to  begin  earlier  and  treat  the  scab  at  the  same 
time.  In  spraying  for  both  of  these  diseases  it  would  be  well  to  make 
the  first  application  as  described  above  for  scab,  then  follow  with  addi- 
tional treatments  at  intervals  of  12  or  15  days  until  six  or  seven  in  all 
have  been  made.  In  the  present  condition  of  our  knowledge  the  Bor- 
deaux mixture  is  the  preparation  most  to  be  relied  upon  as  effective 
against  both  leaf-blight  and  scab,  and  at  the  same  time  not  injurious  to 
the  fruit.  Should  early  treatments  alone  bo  made  the  case  would  be 
altered. 


•  Fusicladium pirittutHf  (Lib.)  Fckl. 
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THE  PEACH  ROSETTE. 
Platks  VIII-XIII. 

By  Ebwin  F.  Smith. 

In  the  first  bnlletin  on  peach  yellows  some  account  was  given  of  a 
pecnliar  peach  disease  prevalent  in  Georgia  and  not  visibly  associated 
with  fang^.  This  accoant  was  based  on  correspondence  and  B|)eciinenR 
received  throagh  the  mails.  In  some  particulars  the  specimens  agree<l 
exactly  with  yellows.  In  others  they  differed  somewhat,  and  I  was  in 
(loabt  what  it  sbonld  be  called.  A  full  opportunity  to  examine  it  in  the 
fields  and  orchards  of  middle  Georgia  in  the  summer  of  1890  still  left 
me  with  some  doubt  It  seems  best,  therefore,  to  call  it  ^^  the  peach 
rosette^  until  it  can  be  determined  whether  it  is  identical  with  yellows, 
as  now  seems  probable. 

This  disease  agrees  with  peach  yellows,  as  already  defined,  in  the 
following  iuiportant  particulars : 

I.  On  some  of  the  trees  winter  buds  and  obscure  buds  push  into  dis- 
eased, branched  growths  identical  with  yellows.  All  ot  the  growths 
would  be  identical  if  the  shoot-axes  were  elongated. 

IL  Winter  buds  show  the  same  tendency  to  unfold  in  summer  and 
autumn.     I  saw  such  immature,  feeble  growths  as  late  as  November  6. 

III.  Part  of  a  tree  may  be  affected  while  the  rest  appears  normal. 

IV.  The  disease  can  be  communicated  to  healthy  trees  by  inserting 
diseased  buds.  In  my  inoculations  of  June  21,  sixty  per  cent  of  125 
Btocks  showed  symptoms  of  the  disease  in  four  and  one-half  months. 

The  disease  differs  in  the  following  particulars : 

I.  The  entire  tree  is  more  apt  to  be  attacked  all  at  once,  and  the  dis- 
ease is  more  quickly  fatal.  Trees  often  die  the  first  year,  and  I  have  not 
beard  of  any  cases  living  beyond  the  second  season.  What  corresponds 
to  the  first  stage  of  yellows  seems  to  be  wanting. 

II.  On  the  parts  attacked,  many  obscure  buds  and  all  or  most  of  the 
winter  buds  push  into  diseased  growths  suddenly  in  early  spring.  The 
primary  shoot-axes  grow  only  an  inch  or  two,  but  send  out  many  short 
brauches.  This  gives  to  each  growth  a  compact  tufted  form,  and  to  the 
affected  tree  a  very  peculiar  appearance  unlike  anything  heretofore 
described,  and  much  resembling  the  work  of  insects.  These  stunted, 
green,  or  yellowish  rosettes  often  form  the  only  foliage  of  large  trees, 
projecting  from  the  ends  of  long,  naked  twigs  like  leafy  galls,  or  like 
house  leeks  tied  to  the  ends  of  sticks  (see  PI.  ix). 

III.  The  lower  leaves  on  these  tufts  or  rosettes  roll  and  curl,  turn 
yellow,  dry  up  at  the  ends  and  edges,  and  fall  early.  They  begin  to 
drop  before  midsummer,  and  a  slight  jar  shakes  them  oft*  by  the  hun- 
dred. 

IV.  On  the  trunk  and  base  of  the  main  limbs  it  is  rare  to  find  any- 
thing more  than  rosettes,  and  often  these  also  are  wanting,  the  diseased 
growths  being  confined  to  the  extremities  of  the  branches. 
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Y.  Diseased  trees  seldom  bear  frnit  of  any  sort.  Most  growers  deiiy 
that  such  trees  ever  bear  premature  frnit,  but  one  man  who  has  lost  two 
orchards  insists  that  he  has  seen  it.  No  frnit  could  be  found  in  Georgia 
peach  orchards  in  1890,  and  this  point  was  necessarily  left  unsettled 

VI.  The  disease  occurs  in  wild  and  cultivated  plums,  to  which  it  js 
quickly  fatal.  Thousands  of  the  wild  Chickasaw  plum  {Prunus  CkiciUM) 
have  been  killed  by  it  during  the  last  few  years.  I  also  saw  it  in  two 
Japanese  varieties — Kelsey  and  Bhotan — and  in  one  or  two  AmericMi 
varieties  probably  derived  from  P.  Chicma. 

If  this  malady  is  yellows,  our  definition  of  that  disease  mnst  be  soniiv 
what  modified  and  enlarged  to  include  the  plum  or  at  least  certain 
varieties  of  it.  My  previous  statements  relative  to  the  immunity  M 
the  plum  were  based  on  observations  north  of  Virginia  and  had  specif 
reference  to  varieties  of  Prunus  domestica. 

This  disease  has  been  in  upper  middle  Georgia  for  at  least  10  yeaM, 
and  during  this  time  has  destroyed  whole  orchards.  With  some  note- 
worthy exceptions  it  has  not  swept  away  budded  orchards  as  quickly  as 
the  yellows  of  the  North,  but  it  takes  some  trees  every  year,  and  is  evi- 
dently a  dangerous  enemy.  This  is  true  especially,  because  of  its  prevsi- 
lencein  the  hardy  wild  plum  which  grows  everywhere.  During  my  visit 
I  saw  the  disease  in  twelve  counties :  Fulton,  Clayton,  Campbell,  Henry, 
Spalding,  Pike,  Meriwether,  Coweta,  Troup,  Talbot,  Harris,  and  Muk- 
cogee,  and  heard  of  it  in  ten  others :  Upson,  Monroe,  Bibbs,  Butti^, 
Jasper,  Putnam,  Oreene,  Taliaferro,  Morgan,  and  Oglethorpe.  It  is 
widespread  and  well  established  in  that  part  of  Georgia. 

The  disease  attacks  cultivated  and  neglected  orchards,  young  and 
old  trees,  seedlings  and  budded  fruit.  IC  anything,  it  is  more  prevalert 
in  thickets  and  waste  places,  the  edge  of  forests,  and  on  the  borders  (^f 
streams,  or  by  the  wayside,  than  in  orchards.  It  is  not  restricted  lo 
any  special  kind  of  soil  or  prevented  by  any  method  of  cultivation.  Kt 
occurs  on  the  common  red  clays,  on  the  gray  and  granitic  sandy  laudj, 
and  on  a  chocolate-colored,  deep,  fertile  loam,  commonly  called  ^<  mu- 
latto land." 

A  disease  which  appears  to  be  identical  (see  Pis.  xi~xiii)  oocmH 
also  in  Elansas.  So  far  as  known,  it  is  now  present  only  at  Manhattan, 
and  has  not  yet  appeared  in  the  important  peach  districts  of  sontherD 
and  southeastern  Kansas. 

The  attention  of  the  writer  was  first  directed  to  the  disease  by  Ma 
T.  C.  Wells,  who  sent  specimens  in  1889.  The  malady  continued  in  189(1, 
when  Dr.  Eellerman  also  sent  specimens  and  made  inquiries.  Later  ia 
the  year  I  was  able  to  examine  it  more  carefully  in  the  orchards  them- 
selves. 

The  farm  of  Mr.  Wells  is  in  the  Kansas  River  valley,  on  a  fertile, 
rolling  prairie,  about  midway  between  the  bottom  lands  and  the  lime- 
stone hills,  i.  6.,  on  what  is  called  the  '^  second  bottom."  The  soil  is  a 
dark  and  a  very  deep  loam,  gradually  shading  into  a  reddish  brown, 
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clay  snbsoil.  Id  moist  seasons  this  soil  yields  from  40  to  00  bushels  of 
shelled  corn.  Apples,  plams,  grapes,  elms,  negandos,  etc.,  also  grow  in 
it  v^igorously.  The  soil  mast  contaia  plenty  of  lime,  since  horizontal, 
eroded  ledges  of  limestone  crop  out  CTerywhere  on  both  sides  of  the 
Kansas  valley  for  miles  and  miles. 

This  orchard  of  choice  bndded  fmit  contained  only  abont  two  hun- 
dred trees,  bat  they  had  always  been  thrifty  and  well  cared  for.  The 
older  trees  were  8  to  12  years  old  and  had  borne  several  good  crops ; 
the  yonnger  (about  fifty  replants)  were  4  to  G  years  old  and  had  borne 
ooly  one  crop. 

Mr.  Wells  first  noticed  this  disease  in  1889.  He  says  there  were  no 
cases  in  his  orchard  prior  to  1889.  That  year  more  than  75  per  cent  of 
the  trees  became  affected  in  whole  or  in  part.  The  disease  appeared  in 
the  spring  and  most  of  the  trees  were  dead  or  dying  when  cut  down  the 
following  autumn.  A  very  pestilence  seemed  to  have  stricken  the 
orchard. 

lu  August,  at  the  time  of  my  visit,  only  abont  fifty  trees  remained. 
These  were  replants,  4  to  6  years  old,  and  had  been  thrifty.  Dr.  Keller- 
man  and  Mr.  Swingle  carefully  examined  them  in  July,  1889,  at  which 
date  about  one-half  were  healthy.  Dr.  Kellerman  accompanied  the 
writer  in  an  examination  and  we  could  then  find  only  two  healthy 
trees.  The  rest  were  diseased  in  the  same  way  as  the  cases  of  the  pre- 
vious year — some  were  dead  and  the  others  showed  symptoms  through- 
out or  on  a  part  of  the  tree  only.  All  trees  which  were  noted  as  affected 
iu  July,  1889,  were  dead  or  dying. 

Neighboring  orchards  were  almost  as  badly  affected.  Most  of  these 
were  neglected  seedling  trees  in  sod  ground.  About  one  hundred  cases 
were  also  observed  in  a  ])each  thicket  where  the  struggle  for  existence 
was  severe.  In  none  of  these  places  could  I  satisfy  myself  that  the 
disease  had  been  present  more  than  two  seasons,  and  the  question  of 
its  origin  is  exceedingly  obscure. 

As  in  Georgia  the  terminal  shoo^axes  were  developed  into  tufts  all 
over  the  tree,  but  usually  these  were  somewhat  less  compact.  None  of 
the  peach  trees  had  developed  any  luxuriant  branched  growths  on  the 
trunk  or  base  of  the  main  limbs  as  is  common  in  the  yellows  of  Mary- 
land and  Delaware,  but  the  winter  buds  were  pushing  in  the  same  way. 
Last  year  some  of  these  trees  bore  fruit,  but  I  could  not  learn  that  any 
of  it  ripened  prematurely.  Frequently  one-third  to  two-thirds  only  of 
the  tree  was  visibly  affected.  Occasionally  trees  would  be  diseased, 
dwarfed,  and  yellow  throughout,  except  one  or  two  small  terminal 
shoots  in  the  top  of  the  tree.  These,  in  striking  contrast,  bore  leaves 
of  normal  size  and  color.  This  also  happens  in  Maryland  and  Dela- 
ware in  ordinary  yellows. 

This  disease  was  also  observed  in  cultivated  plums  of  the  Chickasaw 
type  and  in  the  hard  shell  almond.  I  have  no  hesitation  in  saying  that 
It  is  identical  with  the  disease  which  occurs  in  Georgia. 
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This  rosette  disease  resembles  yellows  very  closely,  to  say  the  least, 
and  there  are  transition  forms  in  both  States,  and  growths  not  distin- 
guishable from  genuine  yellows.  The  absence  of  the  prematurely  ri- 
pened fruit  may  be  due  to  the  suddenness  and  severity  of  the  attack. 
The  long,  dry  summer  or  other  climatic  peculiarities  of  these  two  regions 
may  possibly  account  for  this,  and  also  for  certain  other  symptoms  at 
variance  with  the  yellows  as  heretofore  known  and  described.  Th^e 
jsae  points  to  be  worked  out  hereafter. 

The  disease  in  Georgia  has  been  erroneously  attributed  to  the  attacks 
of  Scolytid beetles.  *  Scolytus  rugulosus  is  common  in  Georgia,  and  rather 
destructive,  but  in  June  the  mother  beetles  were  only  just  commencing 
to  burrow  into  the  bark  preparatory  to  depositing  their  eggs,  tckUt  the 
trees  had  been  affected  with  this  disease  for  several  months.  Moreover, 
in  June  there  were  many  diseased  trees  which  had  not  yet  been  attacked 
by  a  single  beetle  or  had  only  a  few  borings.  To  satisfy  myself  I  ex- 
amined some  of  these  carefully  over  every  square  inch  of  their  surface: 
cut  the  bark  open  in  every  direction,  and  examined  each  one  of  several 
thousand  rosettes,  e.  ^.,  the  tree  figured  on  Plate  ix.  In  July  it  was  more 
diflScult  to  find  such  trees,  although  not  impossible,  e.  ^.,  on  June  30,  in 
company  with  Mr.  Rudolph  (Etter,  I  examined  four  trees  in  a  middle- 
aged,  seedling  orchard  near  Oriffin,  Oa.,  with  the  following  results: 

(1)  This  tree  was  nearly  dead  and  the  rosettes  had  a  droopy  look. 
In  a  section  of  one  limb,  which  was  not  over  1^  inches  in  diameter  and 
2  feet  long,  we  found  83  excavations  made  by  Scolytus  rugulosus.  The 
beetles  were  present  and  burrowing  in  most  of  these  holes,  but  not  yet 
buried  out  of  sight.    The  evidence  of  recent  occupation  was  strong. 

The  tree  probably  contained  a  thousand  beetles,  but  most  of  them 
had  been  at  work  only  a  few  days.  They  had  bored  into  the  base  of 
many  of  the  rosettes,  and  this  was  what  gave  to  the  foliage  its  wilted, 
drooping  appearance.  This  tree  died  in  July,  1890.  It  was  probably 
attacked  by  the  rosette  disease  in  1889. 

(2)  This  tree  was  diseased  in  all  parts,  and  did  not  bear  a  single  full 
grown  leaf  or  shoot-axis,  but  the  rosettes  were  still  green  and  fresh. 
This  tree  was  even  more  minutely  examined  than  the  preceding.  In 
the  trunk  and  main  branches  there  were  no  beetles,  no  holes,  and  no 
internal  borings  or  chambers.  There  were  also  very  few  injuries  on  the 
smaller  twig8,t  he  most  careful  search  bringing  to  light  only  half  a  dozen. 

(3)  This  tree  contained  many  beetles.  The  foliage  was  wilted  and 
drying  up  as  in  No.  1. 

(4)  This  tree  wal^  like  Ko.  2  in  appearance.  It  was  also  like  it  in 
being  almost  completely  free  from  beetles  or  borings  due  to  them. 

No  larv8B  or  pupae  were  found  in  any  of  the  trees. 

It  is  wholly  impossible  to  account  for  several  thousand  diseased 
growths  scattered  over  the  whole  top  of  a  tree  by  the  slight  borings  of 
a  few  dozen  beetles,  even  admitting  their  constant  presence  in  the 


•  Proc,  Georgia  State  Hort.  Society,  1889,  pp.  16  and  46. 
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early  stages  of  the  disease,  i^hieli  is  by  no  means  the  case.  As  a  rale, 
beetles  of  this  gronp  prefer  siekly  trees.  Late  in  the  season  many  such 
trees  were  riddled  by  Scolytusj  but  they  did  not  appear  in  numbers 
until  June.  The  time  to  make  such  an  examination  is  in  the  spring 
when  the  disease  first  appears  and  not  in  summer  or  autumn  when  the 
trees  are  nearly  dead.  In  spring,  when  the  cause  of  this  rosette  dis- 
ease is  very  active,  the  Scolytus  rugulosus  can  do  no  harm,  because  it 
is  then  undergoing  transformations  in  the  trees  which  were  attacked 
tbe  previous  year.  Larvse  and  pupse  were  taken  from  a  number  of  such 
trees.  They  were  generally  in  winding  passages  in  the  wood,  and  were 
most  abundant  in  some  plum  trees  not  suffering  from  this  disease. 

Moreover,  re|)eated  observations  in  Kansas  during  a  two-weeks'  visit 
failed  to  discover  a  trace  of  this  insect.  Neither  had  the  Experiment 
Station  entomologists  ever  seen  it.  The  probabilities,  therefore,  are  that 
this  species  has  not  yet  appeared  at  Manhattan. 

The  Scolytus  rugulosus  does  not  cause  this  disease,  nor  do  I  think  it 
due  to  any  other  insect.  Whatever  be  its  cause,  the  disease  is  evidently 
iucreasing,  and  peach-growers  should  be  on  the  alert  to  destroy  it  as 
Boon  as  it  appears.  The  affected  trees,  should  be  dug  out  and  burned 
as  soon  as  discovered.  The  contagious  nature  of  the  disease  is  now 
beyond  dispute,  and  it  is  not  wise  to  let  them  remain  a  single  day. 

EXPLANATION  OF  PLATES. 

Plate  VIII.  Healthy  peach  tree  from  an  orchard  of  bndded  frait  near  Griffin,  Georgia. 
Set  2^  years.  This  tree  stood  upon  caltiyatedi  level,  fertile  '*  mulatto 
land."    Photo,  June  28,  1890. 

Puts  IX.  Tree  attacked  by  the  rosette — a  typical  case.  This  tree  stood  in  the  same 
orchard  as  VIII  and  not  oyer  20  feet  distant.  It  was  healthy  in  1889. 
Photo,  June  28, 1890,  at  which  time  it  did  not  bear  a  single  deaf  or 
shoot-axis  of  normal  character.  The  bark  on  the  trunk  of  this  tree 
had  been  injured  by  a  borer  {Jigeria  exiiiosaf  Say)  but  over  an  area  not 
larger  than  a  silver  dollar.  There  were  no  other  injuries  by  borers; 
no  bruises,  and  no  borings  by  Scolytus  anywhere  on  the  trunk  or  main 
limbs.  To  determine  the  amount  of  twig  injury  attributable  to  Sco- 
IjftuM,  I  examined  each  one  of  the  several  thousand  tufted  and  growing 
shoot-axes,  and  all  of  the  internodes,  finding  three  beetles  and  fifty 
slight  injuries.  All  these  were  of  recent  date,  and  many  did  not  reach 
into  the  cambium.  There  were  no  larvie  and  no  winding  passages 
under  the  bark.  Usually  the  gnawings  were  at  the  base  of  the  tufb 
on  the  npper  side  in  the  acute  angle  formed  by  the  shoot  and  the  older 
stem.  These  injuries  were  generally  vertical  and  seldom  over  one- 
eighth  of  an  inch  long  or  broad.  In  no  case  was  a  twig  of  the  previous 
year's  growth  girdled  or  so  injured  as  to  affect  shoots  above  the  boring. 
The  worst  injuries  amounted  simply  to  the  killing  of  the  particular 
shoot-axis  bored  into.  These  had  dried  up  and  were  easily  distin- 
gnishable  from  the  uninjured  majority.  The  fact  that  the  dead  shoots 
were  nearly  as  large  as  the  rest  showed  clearly  that  the  injuries  were 
of  recent  date,  whereas  the  tree  had  been  diseased  throughout  for  sev- 
eral months,  t.  e.,  ever  since  it  began  to  grow  in  the  spring.  The  fifty 
injuries  by  the  beetles  were  not  more  serious  than  would  have  been  a 
like  number  of  stabs  with  an  awl.  Later  in  the  season  no  doubt  the 
tree  might  have  been  full  of  beetles  and  larvte. 
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PlaTR  X.  Rosettes  from  a  seedling  tree  near  Snnny  Side,  Qeoryna.  This  trer 
showed  symptoms  of  disease  on  only  abont  one-half  of  its  liraucbe<i. 
On  some  of  the  branches  the  winter  buds  had  germinated,  especiallt 
toward  the  upper  ends  of  the  shoots.    Photo,  Jaly'i,  1690. 

Platk  XI.  Diseased  peach  tree  from  the  budded  orchard  of  T.  C.  Wells,  Manhattan. 
Kansas.  Much  smaller  than  the  average.  Healthy  in  1889,  but  nov 
affected  in  all  parts.  There  were  no  injuries  by  borers,  root  aphides, 
root  knot,  or  Sool^tM.  The  winter  buds  were  germinating  on  som^ 
of  the  tufts.    Photo,  August  IG,  1890. 

Platk  XII.  Diseased  branch  from  a  seedling  tree  in  the  orchard  of  W.  J.  Griffing, 
Manhattan,  Kansas.  Whole  tree  affected  in  the  same  way.  An  ex- 
treme ease  of  tnfting.    Photo,  August  5^,  1890. 

Platk  XT1I.  Diseased  branch  from  a  seedling  tree  in  the  orchard  of  W.  J.  Qriffiog, 
Manhattan,  Kansas.  The  whole  tree  was  affected.  Photo,  Aogotft 
18,  1890. 


TUBERCULOSIS  OF  THE  OLIVE. 
Plates  xiv,  xv. 

By  Newton  B.  Pieboe. 

During  the  aummer  of  1890, 1  enjoyed  the  opportanity  of  meetiDg, 
ander  the  most  pleasant  circamstances,  Dr.  Luigl  Savastano,  professor 
of  arboriculture  of  the  Boyal  High  School  of  Agriculture,  at  Portici; 
the  latter  a  beautiful  town  situated  at  the  base  of  Vesuvius,  on  the 
shores  of  the  Bay  of  Naples.  Dr.  Savastauo  has  recently  done  some 
excellent  work  on  the  tubercle  disease  of  the  olive,  having  condacted 
several  series  of  experiments  with  cultures  and  inoculations  which  have 
resulted  in  clearly  demonstrating  the  bacterial  nature  of  this  most  in- 
teresting malady.  These  experiments  have  been  carefully  repeated  by 
Dr.  Fridiano  Gavara,  of  the  well-known  agricultural  school  of  Pavia, 
south  of  Milan.  The  result  has  been  equally  conclusive  and  interes^ 
ing.  It  was  my  good  fortune  and  pleasure  to  meet  both  Drs.  Briosi 
and  Gavara  of  this  school,  and  to  have  the  opportunity  of  seeing  much 
of  their  valuable  work.  The  writer  was  shown  an  olive  tree  into  which 
bacilli  of  the  olive  tuberculosis  had  been  introduced,  and  which  was 
showing  at  the  points  of  infection  well-developed  tubercles.  At  its  side 
stood  another  olive  of  like  size  and  similarly  conditioned,  which  had  beeo 
treated  in  all  ways  as  it>s  companion  with  the  exception  that  the  wounds 
made  by  the  knife  had  never  received  the  germs.  No  signs  of  a  tuber- 
cle were  to  be  seen  upon  this  tree.  The  organisms  used  in  these  exper- 
iments were  from  artificial  cultures. 

During  the  author's  labors  in  the  Mediterranean  region,  tuberculosis 
of  the  olive  was  encountered  at  several  places  and  under  various  con- 
ditions. On  this  account  the  liberty  is  taken  to  append  a  note  or  two  to 
a  translation  of  the  published  account  of  the  concluding  experiments 
of  Dr.  Savastauo.*    There  is  also  given  a  reproduction  of  figures  pub- 


*  II  Baoillo  della  TuhercoloH  delV  Olivo,  Nota  Suppletiva  del   dott,    L.  Savastano. 
Roma,  1889. 
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lished  by  Drs.  Gavara  and  Briosi,  showing  the  aeotion  of  a  tumor  with 
the  location  of  the  bacilli  in  the  tisanes,  as  well  as  the  germs  themselves 
as  seen  in  the  stained  preparations  on  the  slide.  I  was  shown  while  at 
Pavia  the  preparations  from  which  the  sketches  were  drawn,  and  will 
say  they  are  fairly  represented  in  the  figures  given.  To  supplement 
this  there  have  been  added  figures  from  my  own  material  and  photo- 
graphs of  affected  olive  branches,  showing  the  location  and  various 
stages  of  the  tumors  in  situ. 
Dr.  Savastano's  account  of  the  disease  is  as  follows : 
In  my  study  of  the  tuberculosis  of  the  oliv^e  (oommonly  $oah  of  the  olive)*  I  estab- 
Usbed  the  presooce  of  a  pathogenic  microorganism  in  the  tnmora,  cultivated  it,  in- 
oculated with  it,  and  obtained  by  means  of  it  the  formation  of  tumors.  I  explained 
that  owing  to  circumstances  over  which  I  had  no  control  I  was  nnable  to  complete 
the  stady  of  this  microorganism  with  the  thoroughness  which  bacteriology  requires. 
Having  obtained  the  means  for  undertaking  the  researches  in  the  bacteriological 
laboratory  of  the  Zoological  Station  at  Kaples^t  I  have  resumed  the  study  which  I 
was  relactantly  obliged  to  leave  incomplete. 

The  characteristics  of  the  pathogenic  microorganism  of  the  tuberculosis  of  the  olive 
are  the  following :  The  cultures  are  made  in  a  way  to  avoid  error  only  when  incipient 
tnmors  are  used.  If  they  are  made  from  old  tumors  it  is  necessary  to  take  the  inner 
part  of  the  cambium  zone.  Taking  the  external  part,  only  the  microorganisms  of 
the  air  are  found. 

This  microorganism  is  a  Bacillus  of  medium  size ;  length  threo  to  four  times  its 
width ;  it  is  isolated,  but  is  sometimes  Joined  into  chains ;  the  extremities  are  slightly 
rounded  off.  In  drops  of  bouillon  it  has  a  distinct  movement.  The  colony  has  a 
variable  form,  from  round  to  oval,  with  a  well-defined  margin.  In  the  beginning  it 
is  uniformly  pointed ;  later  it  forms  one  or  two  peripheral  circles.  It  is  whitish  by 
reflected  Ught,  cedar-color  by  transmitted  light.  The  bacillus  lives  well  in  ordinary 
culture  media  (bouillon,  potato,  gelatine,  agar).  I  have  attempted  to  make  another 
medium  for  culture  with  material  taken  from  the  olive.  It  did  not  prove  very  suit- 
able, and  the  preceding  media  are  preferred.  Gelatine  does  not  liquefy  in  onr  climate 
^m  January  to  April ;  from  May  to  June  it  liquefies  slowly.  The  culture  has  a  rela- 
tively long  life ;  cultures  made  in  March  were  still  living  in  June.  In  short,  degene- 
ration begins  in  about  3  months.  The  bacillus  stains  very  well  with  simple  aniline 
colors.  I  have  not  been  able  to  establish  a  distinct  ppore  formation.  The  method  of 
double  staining  does  not  succeed  very  well,  because  the  cell  wall  takes  np  the  aniline 
colors  more  easily  and  gives  them  up  with  greater  difficulty  than  the  microorganisms. 
On  the  potato  it  lives  very  well  and  develops  rapidly ;  the  colonies  are  at  first  like 
BO  many  smaU  round  dots,  translucent  straw-color,  which,  as  they  develop,  form  on 
the  surface  of  the  potato  a  uniform  stratum,  translucent,  and  of  a  deeper  color.  The 
bacillus  acquires  greater  dimensions. 

On  the  gelatine  plates  it  lives  very  well,  with  characters  and  forms  as  above 
indicated.  In  tubes  of  gelatine  a  lucco  the  culture  presents  the  appearance  of  a 
QDiform  stratum,  whitish,  the  margin  finely  bilobed,  ren<inding  one  of  the  margin  of 
a  leaf,  the  whole  culture  taking  the  form' of  a  spatulate  leaf.    It  is  slightly  dichroic. 

*  TuberooloHf  iperpUuie  e  tumori  delV  olivo.  /.  11.  Memoria,  Annuario  K.  Scuola 
Sap.  d'Agricoltura  in  Portici,  Vol.  v,  fasc.  4,  1887. 

t The  equipment  for  bacteriological  work  in  the  Naples  Station  has  been  but  re- 
cently added,  we  believe.  The  station  now  has  the  facilities  for  doing  good  work  of 
this  class.  Mr.  H.  Linden,  in  charge  of  the  station,  who  has  our  thanks  for  courtesies 
extended  during  our  stay  at  Naples,  fully  convinced  us,  after  a  careful  inspection  of 
the  laboratories  and  general  accommodations  of  the  institution,  of  the  desirability 
of  more  American  students  reaping  the  benefit  of  the  advantages  there  offered. — N. 
B.P. 
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In  tabes  of  agar  a  heceo  the  caltaie  is  indeotical  with  the  preceding,  the  nuugin 
is  less  bilobed. 

The  cnltare  by  needle  in  gelatine  presents  a  uniform,  transparent,  finely  pointed 
appearance.  On  the  snrface  of  the  meniscus  the  form  is  irregularly  ronnded  with  a 
finely  lobed  margin  as  in  the  preceding. 

In  the  different  materials  taken  from  the  oUyes  of  Paglia,  Calabria,  the  VesuFian 
region,  and  the  Sorrentine  peninsula,  I  have  demonstrated  in  each  case  the  same 
microorganism  in  the  cultures. 

In  tumors  which  had  beeu  gathered  about  a  year  the  Bacillus  hail  been  destroyed. 

In  the  cortical  tubercles  and  in  their  miliary  form  I  bave  demonstrated  the  same 
Bacillus.  I  have  performed  three  series  of  Inoculation  experiments.  I  have  practiced 
the  same  method  of  inoculation  which  I  had  before  adopted. 

Series  I,  Inoculation  of  pure  culture9  in  oliveplants. — ^The  plants  used  were  all  grown 
from  seed,  some  were  raised  by  myself,  others  were  given  me  by  Signor  R.  Pecori,  of 
Florence,  from  his  establishment.  The  plants  were  taken  from  seed  and  not  from 
cuttings,  to  avoid  heredity  from  the  mother  plant  which  might  be  infected. 

The  inoculations  were  made  April  27  of  the  current  year.  By  the  Ist  of  June  thD 
tumors  were  already  evident,  and  by  the  Ist  of  Jnly  were  much  developed.  The 
controls  have  not  given  signs  of  tnmors.  These  results  are  the  confirmation  of 
those  obtained  roughly  by  me  and  with  impure  cultures  in  1887.  I  am  able  to  con- 
clude that  the  disease  of  the  tuhfrculosis  of  the  olive  (commonly  scab)  may  he  produced 
by  a  specific  pathogenic  Bacillus  which  I  name  Bacillus  olece-tuberculosiSj  understanding 
the  tubercle  in  the  sense  of  botanical  pathology. 

Series  IL  Inoculations  of  the  Bacillus  in  other  plants. — The  conditions  of  inocola- 
tion  are  identical  with  the  preceding  and  on  the  same  day  in  the  following  plants: 
peach,  plum,  apricot,  grape,  fig,  pear,  apple,  bitter  orange,  lemon,  rose,  Abies  exeetta^ 
A.  pectinata,  Cedrus  Libani.  Till  now  (July  30)  I  do  not  see  the  least  sign  of  a  tnlier- 
cle ;  the  wounds  are  perfectly  closed  and  healed.  I  am  able  to  conclude  from  this 
that  these  bacilli  are  not  able  to  produce  the  same  pathological  effects  in  the  plants  indicated. 

Series  III,  Inoculations  of  other  microarganisms  in  olive  plants. — With  the  identical 
conditions  preceding  I  inoculated  into  olive  plants  the  following  mierooi^anisms 
which  I  am  studying  in  the  said  Zoological  Station  :  (1)  A  bacillus  obtained  in  small 
tubercular  swellings  of  the  plum  ;  (2)  a  second  bacillus  obtained  as  the  preceding ; 
(3)  a  bacillns  found  in  the  gums  of  citrous  plants ;  (4)  one  of  the  bacilli  of  the  pns 
of  the  citrous  plants ;  (5)  a  bacillus  of  the  cancer  of  the  vine.  Not  one  of  the  many 
inoculations  has  produced  a  tumor.  Could  this  be  done  the  tuberonlosis  might  be 
produced  by  any  microorganism  whatever.  This  third  series  of  experiments  imtUaUts 
much  more  certainly  the  pathogenic  power  of  the  Bacillus  of  the  tubereulosis  of  the  oUve, 

General  observations. — ^The  tubercle  of  the  olivo  is  an  ezcresoence  upon 
the  limb  of  the  tree  which  might  pardonably  be  at  first  mistaken  for 
an  insect  gall.  These  excrescences  or  tnmors  are  quite  variable  in  size, 
probably  most  of  them  are  mature  before  reaching  an  inch  indiameter, 
but  some  become  large  coarse  knot^.  Many  branches  cease  to  grow,  in 
whole  or  in  part,  beyond  the  tubercle,  after  the  latter  has  become  par- 
tially developed.  Some  branches  become  stunted  while  others  die 
entirely  toward  the  end.  Hence  the  growth  of  the  tubercle  is  largely 
limited  by  the  vigor  and  life  of  the  limb  bearing  it. 

Dr.  Savastano  says  *  that  the  tubercles  occur  upon  branches  from  1 
to  15  years  of  age.  Informing,  the  tubercle  commonly  takes  its  origin 
quite  near  the  cambium  zone,  though  more  frequently  the  center  of 
bacteria  begins  to  form  in  the  liber  portions  of  the  fibro  vascular  han- 
dles.   To  the  unaided  eye  the  forming  center  appears  like  a  very  small 


'  Comptes  Rendus.    Paris.    T.  cm,  p.  1144, 
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transparent  spot,  which,  antler  magnification  of  1,000  diameters  shows 
the  colony  of  bacteria  already  formed.  There  is  now  manifest  about 
the  colony  a  hypertrophy  of  the  elements  which  may  become  more  or  Jess 
profoandly  altered.  As  the  colony  enlarges  the  hypertrophy  increases. 
Tlie  tubercle  grows  until  in  time  it  cracks  through  the  exterior  bark. 
When  the  tubercle  is  formed  its  growth  is  not  usually  arrested,  but  it 
continues  to  increase  more  or  less  in  size  each  year,  often  attaining  a 
diameter  of  0.01  to  0.02  meter  (two  to  four  fifths  of  an  inch).  The  tu- 
bercle is  formed  in  the  spring ;  during  the  heat  of  the  summer  the 
hypertrophy  is  arrested,  but  the  colony  of  bacteria  increases  consid- 
erably. Then,  during  the  autumn  renewal  of  growth  the  hypertrophy 
begins  again. 

The  irritation  or  stimulation  caused  by  the  presence  of  the  bacillus, 
so  far  as  our  observations  have  extended,  produces  only  a  localized 
growth  of  tissue.  There  is  scarcely  more  evidence  of  a  general  or  con- 
stitutional disorder  of  the  sap  of  the  tree  afifected  than  is  produced  in 
the  oak  under  the  action  of  the  Gynipidaa.  The  stimulation  of  the  af- 
fected branch  scarcely  extends  beyond  the  node  or  internode  where  the 
swelling  occurs.  The  impoverishing  action  of  this  growth,  however,  is 
often  plainly  observed  on  the  entire  twig  beyond  the  tubercle.  The 
limb  sometimes  shows  a  marked  reduction  in  diameter,  though  perhaps 
green  and  healthy  in  other  respects.  In  a  majority  of  cases  the  en- 
largement only  involves  one  side  of  the  branch.  It  is  not  uncommon 
to  find  two  centers  of  inoculation  producing  coalescing  tubercles ;  but 
the  distinction  of  origin  is  rarely  lost.  So  far  as  I  am  aware  progress- 
ive death  of  the  limb  below  the  point  of  infection,  as  is  the  case  with 
pear-blight,  never  occurs.  There  is  no  analogous  and  general  patho- 
genic degeneration  of  the  tissues  as  found  in  limbs  afifected  by  that  dis- 
ease. 

From  some  of  my  first  observations,  where  I  found  the  tubercle  devel- 
oping at  the  node  of  the  limb,  I  thought  it  likely  that  inoculation  had 
been  effected  by  means  of  the  axillary  buds.  Later,  however,  many  tu- 
bercles were  noticed,  located  upon  internodes,  and  having  no  connection 
with  the  leaf  axil.  This  has  left  the  method  of  entrance  of  the  Bacillus 
obscured,  unless,  perchance,  it  be  through  the  growing  point,  and  con  tin- 
ned growth  has  left  it  within  the  internode  or  at  the  node.  This  expla- 
nation seems  more  probable  than  that  the  organism  has  directly  pene- 
trated the  bark  of  the  branch.  It  is  also  rather  indorsed  than  other- 
wise by  the  fact  that  whenever  mechanical  injury  has  occurred  to  the 
bark,  laying  bare  the  cambium  tissue,  the  tumors  are  often  unusually 
numerous.  They  are  most  common  where  a  bud  or  leaf  or  branch  has 
been  broken  off,  or  wfiere  some  injury  or  splitting  of  the  branch  has 
occurred.  In  one  case  observed,  where  a  branch  had  been  split  for  a 
fewinches,  three  distinct  centers  of  inoculation  were  seen  at  the  edge 
of  the  ruptured  bark  within  the  distance  of  2  inches.  Undoubtedly, 
however,  inoculation  may  occur  through  slight  cracking  or  other  injury 
of  the  bark. 
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The  local  and  general  distribution  of  tubercalosis  of  the  olive  is  pecal> 
iar  and  interesting.  There  is  no  such  sweeping  and  complete  infection 
accomplished  by  this  disease  as  is  the  case  in  the  spread  of  many  germ 
diseases.  I  was  told  that  near  Genoa  the  disease  is  very  common  and 
quite  destructive.  At  Borne  I  visited  an  olive  grove  near  Golonna, 
some  16  miles  from  the  city  and  north  of  the  Alban  Hills.  In  company 
with  Professor  Cuboni  I  made  careful  search  for  this  disease,  and  only 
obtained  a  single  tumor  from  a  considerable  number  of  trees  examined. 
Another  case  somewhat  similar  occurred  at  Portici.  The  agricultaral 
school  building  there  was  formerly  a  royal  residence,  and  retains  back 
of  it  an  extensive  park  which  was  fitted  up  in  connection  with  the  resi- 
dence or  palace.  Here  is  an  extensive  olive  grove.  Dr.  Savastano,  his 
assistant,  and  myself  searched  through  this  grove  for  some  time  for 
tubercles,  only  finding,  at  last,  a  few  on  the  upper  limbs  of  a  single 
tree.  At  Gancello,  some  12  to  15  miles  north  of  Vesuvius,  is  a  large 
olive  grove  covering  the  hills  at  that  place.  I  here  spent  several  hours 
in  a  fruitless  search  for  this  disease ;  at  Palma,  about  an  equal  distance 
southeast  of  Gancello,  th  )  trees  were  quite  badly  infected.  Upon  a 
single  small  branch  (the  one  shown  on  Plate  XIY)  I  counted  not  less 
than  twenty-nine  swellings.  AH  about  the  hills  north  of  Messina,  Sicily, 
especially  in  the  neighborhood  of  Faro,  the  olives  are  badly  iufected, 
and  in  one  or  two  cases  nearly  the  entire  top  of  the  infected  tree  was 
ruined.  In  the  province  of  Syracuse,  where  olives  are  largely  grown, 
and  where  they  are  very  old  and  thrifty,*  no  signs  of  this  disease  were 
seen.  At  Palermo,  northwest  Sicily,  it  was  again  encountered,  and 
noted  as  being  the  worst  phase  of  the  disease  seen  up  to  that  time.  In 
Algeria  I  did  not  encounter  the  trouble,  but  have  little  doubt  of  its  ex- 
istence there,  as  well  as  in  all  of  the  Mediterranean  olive-growing  coun- 
tries. It  exists  in  France.  My  observations  show  me  that  the  disease 
is  very  irregular  in  its  distribution.  One  olive  grove  may  be  free  from 
it,  or  nearly  so,  while  another  not  far  distant  may  be  badly  infected 
One  tree  in  a  grove  may  be,  apparently,  the  only  one  infected.  Again, 
the  disease  may  be  localized  upon  one  portion  of  a  single  tree.  Prob- 
ably nothing  short  of  a  clear  understanding  of  the  means  of  distribu- 
tion and  infection  will  explain  these  facts. 

Gareful  attention  to  the  excision  of  all  affected  branches  is  appar- 
ently all  that  is  required  to  keep  this  affection  from  spreading  and  do- 
ing serious  damage. 

As  the  olive  industry  is  becoming  one  of  importance  on  the  Pacific 
coast,  it  is  well  that  those  interested  should  have  the  facts  relative  to 
the  various  enemies  of  that  industry  placed  before  them.  In  this  way 
they  may  become  familiar  with  those  diseases  not  yet  affecting  their 
groves,  and  may  take  steps  which  shall  prove  an  ounce  of  prevention 
worth  more  than  a  pound  of  cure. 


*  Near  Floridia,  some  14  miles  west  of  Syracuse,  I  foand  one  magnificent  old  olive 
tree  in  perfect  health,  which  measared  13  feet  in  diameter  at  the  groond  and  10  feet 
in  diameter  at  3  feet  above  the  ground. 
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EXPLANATION  OF  PLATES. 

OLIVK  TUBKRCUL08IS. 

Platk  XIV.  Olive  branch  IH  inches  long,  bearing  'i9  tubercles,  only  part  of  which  are 
aeon  in  the  plate,  aod  none  are  fully  matured.    Several  of  the  tuber- 
cles have  but  recently  broken  through  the  bark  of  the  branch.    This 
branch  was  cut  July  29, 1890,  from  a  badly  infected  olive  tree  growing 
in  an  old  grove  f  ^o  miles  south  of  Palma,  in  the  province  of  Naples, 
lUily.    Photograph  of  fresh  material. 
Platis    XV.  Pig.  1.  Well-matured  olive  tubercles  of  natural  size,  showing  the  usual 
ruptured  condition  of  the  top.    The  rupturing  is  preceded  by 
a  slight  pitting  at  the  surface,  as  shown  in  the  lower  tumor. 
Material  from  near  Qenoa,  Italy. 

2.  Olive  tumors  from  the  same  source  as  those  of  Fig.  1.    The  lower 

tumor  shows  an  opening  through  which  some  insect  has  es- 
caped, which  inhabits  the  old  tumor,  and  which  may  assist  in 
spreading  the  disease. 

3.  Section  through  a  tumor.    Shows  the  hypertrophy  of  the  tiaene 

and  the  degeneration  at  the  central  part  of  the  tumor  where 
the  bacilli  are  situated.    After  Briosi  and  Cavara. 

4.  BadllvM  oUas  (Arcangeli),  Trevisan.    From  figures  of  stained 

slide  preparations  by  Briosi  and  Cavara.  I  have  seen  the 
original  preparations  given  in  Figs.  3  and  4. 


RECENT  INVESTIGAriGNS  OP  SMUT  FUNGI  AND  SMUT  DISEASES. 

AK  ADDUSSS  DELIVERED  BEFORE  THE  SOCIETY  OF  AGRICULTURISTS  OF  BEKLIK. 

FEBRUARY  17,  1888. 

By  Dr.  OSKAB  Beefeld. 

Full  Professor  of  Botany  in  MUnster  in  W, 

Translated  from  Xachrichten  aas  dem  Klah  der  Landmrthe  zu  BerliUy  Nos.  220-222,  by 

Erwin  F.Smith. 

{Continued  from  p,  71.) 

For  the  solutiou  of  the  first  qaestion  some  important  data  have  been 
poiuted  out  already  in  speaking  of  the  mode  of  infection,  to  wit,  the 
application  of  the  germs  and  their  penetration  into  the  host.  From  the 
results  of  the  first  five  series  of  experiments  it  is  evident  that  the  period 
of  receptivity  in  the  seedlings  is  very  transitory.  The  slower  this  stage 
of  growth  the  more  probable  it  is  that  the  germ  which  has  penetrated  at 
the  right  spot  will  actually  reach  the  growing  point  in  the  given  time ; 
and  this  must  be  reached  if  the  nascent  blossoms  and  fruits  (the  subse* 
qaent  location  of  the  smut  beds)  are  to  become  smutty.  On  the  con- 
trary, the  more  rapid  this  stage  of  growth  the  less  mnst  be  the  prob- 
ability that  the  germ  can  reach  the  growing  point  in  the  short  time  be- 
fore the  seedling  begins  to  elongate.  And  from  this  point  of  view  the 
most  extreme  case  would  be  when  a  very  greatly  hastened  development 
of  all  seedlings  altogether  prevented  the  passage  of  the  penetrated 
germ  into  the  growing  point ;  in  this  case,  in  spite  of  all  penetrated 
germs,  the  appearance  of  the  smut  diseases  would  be  impossible. 
,  23023— No.  4 2 
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Now,  in  the  first  place,  the  rate  of  development  of  seedlings  may  be 
very  different  for  different  kinds  of  plants,  and  in  general  it  may  well 
depend  on  this  whether  they  are  or  are  not  susceptible  to  smut  diseases;* 
fnrtherinore,  in  the  particular  forms  which  are  attacked,  it  may  flacta* 
ate  noticeably  according  as  they  belong  to  special  races  or  sorts,  and 
consequently  these  are  more  or  less  receptive.  But  more  than  all  this, 
in  particular  individuals  of  the  same  species  of  cultivated  plant  a  some- 
what hastened  or  retarded  development  during  germination  will  assert 
itself  in  smaller  fluctuations,  which  here  nevertheless  may  be  decisive. 
For  this  reason  it  seems  only  natural  that  the  receptivity  toward  smnt 
fungi  will  be  individually  different,  that  consequently  in  the  same  tna- 
terial,  under  otherwise  similar  conditions,  only  a  portion  of  the  host  plants 
will  become  smutty,  as  was  actually  the  case  in  our  experiments.  The 
fungous  germs  certainly  penetrated  into  every  seedling,  but  the  growing 
point  was  not  reached  in  all  cases,  and  only  those  finally  became  smutty 
in  which  it  was  reached.  To  what  extent  the  temperature  may  influence 
the  result  I  will  only  point  out  briefly.  Warmth  hastens  developmcDt, 
but  whether  it  acts  equally  on  the  growth  of  the  seedlings  and  on  the 
fungous  germs  in  them  had  to.  be  decided  by  infection  experiments  con- 
ducted at  higher  temperatures  than  those  here  described.  These  sup- 
plementary experiments  showed  that  when  seedlings,  as  in  I,  were 
infected  at  15  degrees  C.  only  3  per  cent  of  the  plants  became  smutty, 
while  at  still  higher  temperatures  only  1  to  2  per  cent  appeared  or  no 
smutty  plants  whatever,  t  The  higher  temperature,  therefore,  hastens 
the  growth  of  the  seedling  proportionately  more  than  that  of  the  fun- 
gous germ,  and  thus  hinders  the  development  of  smut  in  the  plants. 

It  now  remains  to  ascertain  the  reasons  why,  in  all  the  series  of  experi- 
ments, not  a  single  one  of  the  infected  barley  seedlings  produced  a  smutty 
plant.  In  the  first  place,  it  is  self-evident  that  the  negative  results  with 
the  barley  can  not  change  in  the  least  the  positive  results  with  the  oats. 
On  the  other  hand,  without  further  inquiry,  the  explanations  given  for 
the  incomplete  sickening  of  the  oat  plants  are  by  no  means  to  be  urged 

*  From  the  sum  of  the  experiments  and  the  preceding  observations  it  follows 
naturally  that  the  simple  penetration  of  the  germ  into  the  host  plants,  on  which  the  sebool 
of  De  Bary  laid  snob  stress,  is  not  decisive  for  the  appearance  of  smat  diseases.  But 
beyond  this,  I  have  by  special  experiments  determined  that  the  most  diverse  smut  germ 
can  penetrate  into  all  sorts  of  plants,  which  are  never  attacked  hy  smuts,  conseqoeDtly, 
the  penetration  of  the  germs  only  proves  an  unimportant  detail.  The  results  of  these 
many  experiments  establish  the  accuracy  of  the  views  and  conjectures  on  parasitism 
and  the  way  it  may  occur  in  nature,  of  which  I  have  already  spoken  in  Den  Brand- 
pilzen  I,  p.  26-29. 

t  In  the  paniculate  heads  of  the  oat,  sound  spikelets  sometimes  occur  at  the  tip  of 
a  panicle  while  the  lower  spikelets  are  destroyed  by  smut.  In  such  cases  the  pene* 
trated  smnt  germs  had  not  reached  the  uppermost  point  of  the  inflorescence  wbea 
the  elongation  began ;  therefore  these  remained  sound  while  the  lower  were  attacked 
by  smut.  The  correctness  of  this  interpretation  of  the  interesting  discovery  is  sbo^n 
by  tbe  fact  that  i^i  such  partially  diseased  panicles  the  uppermost  portions  wiiho^i 
exception  arc  sound  and  the  lower  are  diseased,  but  never  do  the  upper  become  diseased 
wbile  tbe  lower  remain  sound. 
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for  the  entire  immunity  from  smut  observed  in  the  infection  experiments 
with  barley,  and  especially  because  barley  in  the  field  is  more  frequently 
attacked  by  the  dusty  smut  than  oats.  The  results  remained  a  com- 
plete enigma  for  three  long  years.  But  then  this  case  also  was  ex- 
plained as  naturally  as  imaginable. 

I  received  accidentally  from  Yokohama,  through  Chief  Brigade  Physi- 
cian, Dr.  Kiigler,  some  smutty  spikes  of  barley.  It  occurred  to  me  that 
it  was  worth  while  to  see  whether  the  dusty  smut  on  the  barley  in  Japan 
agreed  exactly  with  the  dusty  smut  in  Germany.  I  therefore  sowed  its 
spores,  w'hich  in  shape  and  size  were  indistinguishable  from  our  own  dusty 
smut,  in  nutrient  solutions.  Here  it  came  to  pass  that  in  the  universal 
germination  of  the  smut  spores  into  a  promycelium  noconidia  were  pro- 
duced upon  the  latter,  although  they  appear  in  countless  numbers,  as  we 
know,  in  the  spore  germination  of  onrown  dusty  smut.  The  promycelium 
afterwards  branched  in  thesame  way,  and  j  ust  as  abundantly,  as  any  mold, 
but  in  a  purely  vegetative  manner,  without  any  formation  of  conidia. 

In  this  manner  mycelial  masses  were  produced  of  such  dimensions 
as  can  scarcely  be  derived  from  Saprophytes  upon  slides.  As  soon  as 
the  nutrient  solutions  were  exhausted  the  remotest  threads  grew  out 
stolonlike,  and  spread  to  a  great  distance,  just  as  I  have  described  an<l 
figured  it  for  several  fungi  in  my  cited  book.  The  smut  on  the  barley 
in  Yokohama  is  therefore  a  fungus  distinct  from  our  dusty  smut.  tTn- 
fortunately  it  was  spring,  and  I  had  for  comparison  no  smutty  barley 
grown  in  onr  own  fields.  But  in  the  following  summer,  as  soon  as  the 
smut  showed  itself  in  the  barley  fields,  I  made  cultures  from  its  spores 
and  found  that  they  germinated  just  like  those  from  Japan.  I  repeated 
the  experiment  with  barley  smut  taken  from  as  many  places  as  possible 
in  the  vicinity  of  Miinster  in  Wesen,  but  the  spores  always  germinated 
without  conidia.  I  communicated  this  observation  to  my  distinguished 
friend  and  patron,  Prof.  Julius  KUhn,  of  Halle,  and  requested  from  him 
some  spikes  of  wheat  containing  fresh  smut.  In  these  also  was  the 
same  fungus  as  in  the  barley,  the  spores  produced  no  conidia.  Accord- 
ing to  this  the  smut  fungus  on  barley  and  wheat  is  not  the  same  a«  that  on  oat^. 
In  spite  of  the  similar  spore  form  a  great  difference  between  the  two  is 
shown  in  the  germination  of  the  spores  in  nutrient  solutions. 

The  negative  results  of  barley  infections,  and  the  endeavor  to  give  a 
.natural  explanation,  led  to  a  further  positive  result,  the  discovery  of  a 
new  form  of  smut,  which,  in  spite  of  its  universal  distribution,  had  re- 
mained unknown,  and  for  the  recognition  of  which  it  was  first  neces- 
sary to  find  out,  by  means  of  the  artificial  culture  of  smut  fungi,  a  new 
method  of  diagnosis.  I  call  the  new  fungus,  which  occurs  on  the  Hor- 
dese,  Ustilago  hordei.  The  consonant  behavior  of  the  fungus  from  Japan 
and  from  Germany  is  evidence  at  once  of  its  specific  peculiarity  and  its 
value  as  a  member  of  the  genus  Ustilago.^ 

*A  Tarying  behavior  during  spore  germiDatidu  in  water,  sometimes  with  and  again 
without  conidia,  was  known  long  ago  for  the  dnsty  smut,  bnt  owing  to  the  rndimentary 
germination  of  the  spores  in  water  was  not  followed  further.    Moreover,  seven  years 
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B.  For  the  iafection  ej^periments  with  millet  smutf  UatUago  eruenta^ 
I  selected  the  largest  kind  of  millet,  viz,  Sorghum  saccharatum  (nigrum), 
because  ia  the  others  the  seedliags  are  entirely  too  small  and  therefore 
not  suited  for  the  experiments.  Even  the  seedlings  of  the  sugar  millet 
are  quite  small  in  comparison  with  those  of  our  own  cereals.  They  have, 
on  the  other  hand,  the  advantage  that  at  first  they  grow  much  more 
slowly  than  the  seedlings  of  oats  and  barley. 

The  millet  smut  {Hirsehrand)^  like  the  dusty  smut,  appears  in  the  fruit- 
ing spikelets,  and  the  grains  are  changed  into  a  black  mass  of  smuL* 
The  spores  germinate  readily  and  produce  sprout  conidia  in  endless 
abundance.  These  are  deposited  in  the  nutrient  solution  as  a  precipi- 
tate, which  differs  strikingly  from  that  of  the  dusty  smut  in  its  whiter 
color  and  the  non-gelatinizing  membrane  of  the  conidia. 

I.  The  first  series  of  experiments,  in  1885,  was  reduced  to  33  plants 
by  a  hail  storm.  The  germinating  embryos  were  infected  with  the 
sprout  conidia  of  U,  cruenta  by  means  of  the  atomizer.  Among  the  32 
plants  which  remained  there  were,  in  autumn,  12  smutty  and  20  sound 

II.  The  next  series  of  experiments  was  made  in  the  following  year 
by  direct  infection  of  seedlings,  which,  however,  were  not  all  of  the 
same  size  or  in  quite  the  same  stage  of  germination.  In  autumn  the 
harvest  of  270  plants  yielded  120  sound  and  150  smutty. 

Early  experiments,,  with  sufficient  materials,  where  the  seedlings  were 
rigorously  sorted  according  to  their  size,  were  not  begun  till  1887. 

III.  First,  the  smallest  plants,  in  which  the  growing  point  was  just 
emerging  irom  the  grain,  were  picked  out  and  infected.  Here,  in 
autumn,  out  of  250  plants  were  harvested  180  smutty  and  70  sound.t 

IV.  Next,  seedlings  were  selected  with  shoots  a  centimetre  long. 
Here,  in  autumn,  from  150  infected  plants  were  gathered  only  24  smutty 
and  126  sound. 

y.  Seedlings  with  shoots  1^  centimetres  long.  Here,  in  autumn, 
from  190  infected  plants,  12  diseased  panicles  were  counted^  178  re- 
mained sound. 

YI.  Seedlings  with  shoots  2  centimetres  long  and  projecting  from 
the  sheath.  In  autumn,  out  of  220  plants  only  4  were  diseased,  the  rest 
were  sound. 

YII.  Seedlings  with  shoots  which  had  grown  through  the  sheath  to 
a  distance  of  1  centimetre.    Here,  in  autumn,  no  smutty  plants  appeared. 

YIIL  As  soon  as  the  millet  seedlings  were  large  enough  to  be  in- 
fected by  spraying  the  germs  into  the  heart  from  above,  192  plants, 

ago,  in  luy  first  culture  experiments  with  the  dusty  smut,  I  discovered  that  the  smut 
spores  from  barley  would  not  germinate  even  after  one  year,  while  those  from  oats 
still  germinated  readily  after  more  than  six  years. 

*  In  more  than  three  hundred  smutted  millet  plants,  for  which  I  have  to  thaak 
Prof.  Jaliuci  KUhn,  I  found  the  smut  nowhere  except  in  the  ovaries. 

t  There  can  be  no  doubt  that  the  larger  per  cent  of  smutty  plants  in  the  millet 
as  compared  with  oats,  is  referable  to  the  slower  growth  of  the  millet  seedliD^ 
Otberwise,  on  account  of  their  smallness,  the  seedlings  are  less  favorable  objects  for 
infection  than  those  of  oata. 
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wbicb  had  reached  a  size  of  about  5  to  6  inches,  were  thus  infected. 
Where  the  germs  toacheil,  a  local  sickening  was  visible  after  4  to  6 
days.  This  took  the  form  of  a  yellowing  and  subsequent  shriveling  of 
the  leaves.  These  were  covered  with  penetration  spots,  and  penetrated 
in  all  parts  by  richly  branched  fungous  threads.  The  leaves  died,  but 
neither  completely  nor  with  the  formation  of  smut  in  their  interior.  As 
soon  as  the  plants  were  compensated  by  new  sound  leaves  from  the  bud, 
they  appeared  healthy  again;  but  were,  of  course,  somewhat  delayed 
in  their  development  in  proportion  to  the  disturbance.  Moreover,  this 
whole  series  of  plants  proved  sound,  and  brought  forth  healthy  panicles. 

IX.  An  additional  210  millet  plants,  about  a  a  foot  high,  were  infected 
in  the  heart  from  above.  Here  the  effect  was  still  more  remarkable. 
The  young  leaves  which  had  been  touched  and  attacked,  shriveled  con- 
siderably after  a  week,  the  heart  of  the  plant  became  very  pale,  and  the 
mycelium  grew  luxuriantly  through  all  the  attacked  leaves.  Neverthe- 
less, even  here,  the  diseased  leaves  were  subsequently  replaced  by  sound 
ones,  and  aside  from  the  delay  in  development  the  plants  suffered  no 
injury.    The  subsequent  harvest  yielded  only  sound  panicles. 

X.  Again,  120  plants,  1^  to  2  feet  high,  were  infected  in  the  same  way. 
The  symptoms  on  the  attacked  leaves  grew  worse  in  proportion  to  the 
increased  size  of  the  vegetative  point,  so  that  from  external  appear- 
ances it  seemed  as  if  the  plants  would  perish ;  but  this  did  not  happen, 
and  again  the  new  leaves  were  sound.  The  result  in  autumn  was  the 
same  as  before,  only  sound  plants. 

The  panicle  can  not  be  reached  by  infection  from  above  in  millet  any 
more  than  in  oats.  It  is  securely  inclosed  by  the  leaves  of  the  bud,  and 
sabsequently  pushes  out  sidewise  from  these.  For  this  reason,  addi- 
tional infections,  when  the  plants  were  3  to  4  feet  high,  had  a  purely 
negative  result.  The  young  leaves  were  luxuriantly  traversed  by  the 
penetrated  germs,  but  the  panicles  remained  uninjured. 

The  final  result  of  the  experiments  with  millet  smut  on  the  sugar 
millet  [sorghum]  points  to  the  following  conclusions :  The  plants  can 
be  infected  with  the  smut  germs  in  all  young  undeveloped  parts ;  but 
only  those  smut  germs  which  have  penetrated  into  the  nascent  shoot, 
and  have  thus  reached  the  growing  point,  actually  produce  smut  in  the 
panicles,  which  is  its  exclusive  location.  These  fungous  germs,  which 
have  penetrated  the  host  plant  in  the  first  stage  of  germination,  re- 
main, as  in  oats,  latent  in  the  plants  till  their  sexual  maturity,  and  then 
only  do  they  come  to  maturity  in  the  young  ovaries,  and  to  the  produc- 
tion of  smut  beds,  which  is  equivalent  to  the  destruction  of  the  ovaries 
or  of  the  panicle. 

It  is  worthy  of  remafk  that  we  can  not  discover  the  least  sign  of  dis- 
ease in  the  plants  which  bear  the  destructive  germ  concealed  in  their 
growing  points ;  that,  on  the  contrary,  they  appear  even  more  luxuriant 
than  the  others ;  and  furthermore,  that  the  smutty  panicles  appear 
mach  sooner  than  the  sound  ones.  For  example,  in  the  third  series  of 
experiments.  102  smutty  panicles  had  developed  up  to  September  3, 
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but  yet  no  sound  ones.  I  fully  believed  that  all  of  the  plants  woald 
be  smutty,  until  on  September  10,  the  tirst  sound  panicle  appeared.  On 
October  1  were  counted  30  sound  panicles  and  140  smutty  ones;  aud 
finally,  on  October  15,  the  proportion  was  180  diseased,  smutty  plants  to 
70  sound  ones.  In  plants  which  conceal  the  germ  of  destruction  we 
find  slight  traces  of  the  fungous  threads  only  in  the  nodes  and  in  the 
growing  points,  and  in  the  latter  they  do  not  attain  further  develop- 
ment until  the  ovaries  are  formed.  They  then  proceed  to  the  formation 
of  spores  in  this  place  only,  not  in  the  leaves,  where  they  remain 
sterile  and  do  not  produce  a  single  smut  spore.  The  ovaries  swell 
mightily  with  the  rapid  and  abundant  development  of  the  fungus  io 
them,  and  finally,  like  the  horns  of  ergot,  grow  to  be  many  times  their 
natural  size,  projecting  far  out  of  the  panicles.  Finally,  after  the  com- 
plete spore  formation  of  the  fungus,  they  break  up  and  allow  the8i>ores 
to  dust  away.  In  this  stage  scarcely  a  trace  of  the  mycelium  of  the 
fungus  is  to  be  found  in  the  host  plant. 

The  behavior  of  corn  smut  is  directly  opposed  to  that  of  the  smut 
forms  which  inhabit  the  grain  exclusively.  This  form  can  produce  its 
smut  beds  on  any  part  of  the  host  plant,  and  in  the  strange  and  repul- 
sive similitude  of  cancriform  swellings  and  ulcers. 

For  infection  experiments  with  smut  germs  the  big  corn  plant  is  an 
ideal  object.  All  parts  of  the  maize,  from  the  seedling  to  the  inflores- 
cences and  fruit-spikes,  are  developed  on  a  large  scale,  and  are  easily  ac- 
cessible for  each  form  of  the  experiment.  The  corn  smut  itself,  UstUago 
maydis,  is  also  a  smut  form  especially  suitable  for  the  infection. 

C.  I  began  infection  experiments  with  corn  smut  in  the  spring  of  1885. 
The  spores  of  Ustilago  maydis  do  not  germinate  in  water,  or  do  so  very 
sparsely  only  after  some  years.  In  nutrient  solutions  they  germinate 
without  exception  and  immediately.  They  are  therefore  consigned  to 
nutrient  solutions  or  nutrient  substrata,  aud  not  to  mere  water,  for  fall 
germination.  They  produce  an  endless  quantity  of  sprout  conidia,and 
still  morerapidly  than  the  two  forms  of  Ustilago  previously  mentioned, 
U.  carbo  and  U.  crvsnta.  The  conidia  are  thrown  down  as  a  white, 
granulous  precipitate,  which  appears  even  whiter  than  the  sediment  of 
Ustilago  cruenta.  But  in  this  case  the  sprouting  of  the  conidia  takes 
place  upon  the  nutrient  solution,  where  mold-like  pellicles  are  formed, 
from  which  the  conidia  can  esisily  dust  off  through  the  air.* 

I.  In  the  first  series  of  experiments,  in  1885, 1  infected  only  young 
seedlings  in  different  stages  of  germination.  In  more  than  ten  distinct 
sets  of  experiments  the  seedlings  were  copiously  sprayed  with  conidia 
and  were  afterwards  set  out  in  the  field. 

After  16  days,  very  scattering  signs  of  smut  were  visible  amon^^tbe 
plants  which  had  been  infected  in  the  earliest  stage  of  germinadon. 
Below,  upon  the  axes,  a  smut  swelling  was  developed,  in  consequence 


*  This  formatioii  of  sproat  conidia  ia  the  air  is  likewise  peculiar  to  a  number  of 
other  Uatilaainea  e,  g.,  Ustilago  hromivora  and  Ustilago  destruenSt  also  Tolyposporium 
>tc. 
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of  whieh  the  plants  died.  The  loss,  however,  was  trifling,  amounting 
to  only  4  or  5  per  cent.  The  seedlings  which  were  infected  in  later 
stages  gave  only  1  or  2  per  cent  of  loss.  The  last  set,  with  open  sheath, 
remained  soand. 

The  few  plants  which  became  diseased  so  early,  and  which  died  com- 
pletely, suggested  in  their  appearance  the  smatted  maize  seedlings  which 
KUhn  observed  and  described.  The  time  of  the  appearance  of  the  smnt 
swellings  after  the  infection  also  agreed  with  KUhn's  statement. 

I  now  waited,  expecting  that,  as  had  happened  with  oat  and  millet 
smnt,  the  corn  smnt  wonld  appear  upon  the  fnlly  developed  plant, 
especially  in  the  fertile  spikes,  but  I  waited  in  vain.  Already,  the  fact 
that,  trom  this  time  on,  the  strongly  developing  axes  remained  entirely 
sound  had  made  me  suspicious,  and  when  autumn  came,  and  the  ears 
were  formed,  not  one  out  of  many  hundred  plants  was  smutty. 

Before  the  issue  of  this  experiment,  which  had  consumed  several 
months,  I  stood  at  first  helpless.  The  infections  were  made  as  care- 
fully as  possible,  and  the  failure  was  not  to  be  explained  by  these.  This 
must  have  other  causes.  All  reflections  in  the  course  of  the  winter  led 
me  back  to  this  conclusion,  that  probably  in  maize  the  infection  of  young 
seedlings  could  not  lead  to  the  production  of  smut  in  the  full-groicn 
plantj  as  is  the  case  in  smut  forms  living  in  the  grain.  At  the  time  of 
this  first  series  of  experiments,  in  the  year  1885,  I  still  held  to  the  old 
view,  universally  current  until  now,  that  smut  germs  generally  could 
peuetrate  only  into  the  young  seedlings  in  order  to  appear  later  as  smut 
bads  in  the  full-grown  plant,  and  that,  consequently,  a  penetration  of 
thegerm  into  the  plant  when  it  had  passed  the  seedling  stage  was  not 
I)ossible.  I  had  not  then  tried  infections  in  the  heart  of  full-grown 
plants.  In  the  failure  of  the  infections. with  the  corn  seedlings  I  first 
found  the  suggestion  for  the  latter.  Gradually  I  came  to  the  conviction 
that  the  view  that  the  fungous  germ  could  penetrate  only  into  the  seed- 
Itog'wasan-enibarrassibgone^  thattheseedltngconsisted  only  of  the 
young  parti^  of  platitd ,  and  thekt,  of  course,  the"^^  lYenetratibn  must  ocotrr 
notexelusivelyin^these^dlin'g  but  4lso  in  all  t>lA<^^&  which  were  in  a^ 
youiig  conditiofi  similar  to  the  seedling*  This  applied,  ftrstof  all^  to  the 
growfng  poidts^  the  buds,  the  heart  of  tlie  nlant  which' wai  still  grow- 
log  and'fbrtnitig  iiew  tissues  overhead;  Here,  therefore,  the  infections 
tnirat  be  madel  These  I  now  prepared  for  by  sowing  kernels  ttf'fcorn  in 
long  beds,  ihthk  open  air,  at  the  end  of  Aprri  of  the  following  year 
(1886).' .•..-••,,.  ^    ...  •.,.    .. 

II.  In  the'  ftfst  haitf  of  Jane,  1880,  the  maize  plants  of  Sa  longb6d 
were  abundantly  infected  in  the  heart  by  weans  of  a  suitable  spraying 
flask.  For  the  most  part  these  plants  were  about  a  foot  high^  and  the 
young  leaves  of  the  growing  point  had  formed  comets  very  snitd,ble  for 
receiving  the  infection.  The  plants  remained  nncovered,  as  a  period  6i 
dry  weather  had  set  in.  The  injected  fluid  containing  tjie  sprout  germs, 
which ^ at ,fii;^f;, covered  the  growing  point,  was  not  to  be  seen  on  the.fol-. 
lowing  days.    The  leaves  of  the  tip  continued  to  develop  during  the 
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next  10  days  normally  and  laxariantly.  On  the  twelfth  there  appeared 
an  etiolation  in  the  heart  of  the  plant,  which  extended  upward  as  far 
a  the  leaves  had  previoasl3'  been  touched  by  the  iujected  flaid.  In  the 
blanching  leaves,  the  surface  of  which  was  strewn  with  peQetration 
spots,  there  was  an  abandant  production  of  mycelium,  which  had  pene 
trated  in  all  directions.  In  addition,  the  commen'^iDg  hypertrophy  of 
tissue  was  already  clearly  visible  in  the  attacked  and  ever^paler  appear 
ing  parts.  After  an  additional  week,  in  which  the  growth  of  the 
whole  plant,  including  the  parts  attacked,  had  proceeded  considerably, 
the  cancroid  swellings  of  the  smut  pustules  reached  full  development 
and  a  size  never  before  seen.  The  entire  leaves  were  covered  with  n 
complete  crust  of  pustule,  which  in  part  made  them  almost  anrecog- 
nizable;  out  of  all  parts  of  the  axis,  in  fantastic  forms  like  ulcers,  the 
great  smut  swellings  grew  luxuriantly,  so  that  the  plants  in  their 
entirety  were  deformed  and  spoiled — a  complete  picture  of  disease. 
Scarcely  had  the  rapidly  developed  swellings  reached  full  size  when 
they  lost  their  white  appearance  through  internal  change  of  color. 
The  spore  formation  quickly  included  the  whole  densely  interwoven 
mycelial  skein  inside  of  the  swelling,  and  the  final  result  was  a  black 
mass  of  smut  spores  inclosed  by  the  external  tissue  layers  of  the  host 
plant,  €.  p.,  of  the  pustule.^ 

Of  all  the  plants  which  were  infected,  i.  6.,  more  than  a  hundred,  none 
remained  sound  after  4  weeks.  The  smaller  they  were  at  the  time  of 
infection,  the  more  they  suffered.  The  extension  of  the  young  axis,  which 
was  disturbed  by  the  formation  of  smut  and  the  accompanying  hypertro- 
phy of  tissue,  was  afterward  completed.  Whole  plants  were  wasted  and 
distorted  by  the  fungus  iuto  miserable  objects.  They  lay  in  part  upon 
the  earth  and  perished  without  exception.  On  the  larger  plants  the 
formation  of  pustules  was  localized  upon  the  upper  parts,  the  only  ones 
attacked.  The  lower  sound  leaves  continued  to  nourish  the  plants  and 
they  did  not  die.  In  only  twelve  of  these  plants  did  the  injected 
fluid  reach  as  far  as,  or  penetrate  into,  the  nascent  staminate  inflores- 
cence. To  the  extent  that  this  happened  the  parts  soon  became 
smutty,  sometimes  the  tips  only,  and  again  the  lower  portions.  The 
glumes  and  the  filaments  swelled  more  than  fifty-fold,  and  in  isolated 
cases  became  tumors  which,  by  their  weight,  afterwards  bent  down  the 
whole  panicle.  The  long  series  of  charts  which  I  have  hung  up,  and 
which  were  drawn  by  my  young  friend  and  associate,  Dr.  Istvanffi,  of 
Klausenburg,  will  serve  to  illustrate  the  most  striking  cases  from  these 
series  of  experiments.t    In  the  upper  part  of  one  of  the  pictures,  in  tbe 

*  Throagli  tliis  pathological  picture  of  tbe  canceroas  tumors  on  the  maize  plant  wo 
arrive  inyoluntarily  at  the  notion  of  what  the  synnptonis  would  be  if  the  smut  spores 
were  not  black,  and  were  not  produced  in  such  masses  as  happen  in  the  maize,  and  if 
the  substratum  were  not  a  vegetable,  but  an  animal  organism. 

t  These  charts,  and  many  others  illustrating  the  life  history  of  smuts,  may  be  found 
in  Dr.  Brefeld's  Heften  v  and  x,  to  which  he  desires  me  to  call  attention.  These  are 
published  by  Arthur  Felix,  Loipsic,  Germany.  Part  X,  giving  tft  exten$o  the  results 
here  summarized,  is  now  passing  through  the  press.->TR. 
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attacked  staminate  inflorescence,  there  are  a  namber  of  fertile  blossoms 
the  individual  ovaries  of  which  reached  the  size  of  a  walnut,  and  were 
still  crowned  with  the  base  of  the  style. 

Ou  sach  plants  as  survived,  the  appearances  of  disease  diminished 
after  6  weeks,  with  the  ripening  of  spoi*es  in  the  pustules,  and  not  long 
after  only  the  dried  pustules  remained ;  aside  from  these,  and  the  per- 
sistent distortions  of  the  upper  part  of  the  axis,  nothing  more  was  to  be 
seen  of  the  smut  During  this  time  the  fertile  inflorescences  appeared 
below  on  the  axis,  in  the  axils  of  the  leaves  which  had  remained  sound, 
^o  smnt  was  to  be  seen  on  these,  and  later  they  were  pollenized  from 
the  staminate  inflorescences  which  had  remained  sound  and  developed 
normally.  In  autumn,  a  large  number  of  ears  bearing  sound,  ripe  ker- 
nels were  harvested  from  these  plants. 

After  this  conclusion  of  the  series  of  experiments  no  doubt  could  re- 
main that  the  smut  germs  develop,  and  within  14  days,  too,  in  the  par- 
ticular spots  of  the  young  parts  of  the  plants  into  which  they  have 
penetrated,  and  in  these  only.  All  parts  of  the  plants  which  are  not 
touched  directly  by  the  germs  remain  sound,  so  that  sound  ears  can  be 
gathered  in  autumn  from  maize  plants  which  are  infected  in  the  heart 
in  summer  and  which  become  smutty  on  all  parts  that  have  been 
touched  directly. 

But  here  was  still  necessary  the  additional  experiment  of  verification 
by  which  it  must  actually  be  proved  that  the  fertile  inflorescences  also 
become  smntty  as  soon  as  they  come  into  direct  contact  with  smut  germs 
while  still  in  a  very  young  condition. 

III.  Again,  the  next  year  I  had  whole  beds  of  maize  plants  prepared 
in  the  field  for  supplemental  infections.  I  waited  for  the  time  when  the 
pistillate  inflorescences  should  begin  to  appear  on  the  sound  plants. 
These  showed  distinctly  at  the  end  of  July,  on  the  third  to  fifth  inter- 
nodes  of  the  axis,  by  a  swelling  of  the  leaf  sheath.  As  soon  as  the 
swelling  had  reached  the  point  where  the  otherwise  firmly  encompass- 
iDg  ligule  was  pushed  up  somewhat  from  the  axis,  the  infection  was 
made  by  spraying  into  the  leaf  sheath  so  that  the  injected  fluid  con- 
taining the  sprout  germs  stood  even  with  the  rim  of  the  ligule.  More 
than  one  hundred  plants,  each  of  which,  as  a  rule,  afterward  brought 
forth  two  ears,  were  infected  in  this  way. 

The  results  of  the  infection  were  visible  at  the  expiration  of  14  days. 
The  leaf  sheaths  were  burst  open,  and  the  ears  within  came  to  view  as 
a  continuous  smnt  pustule.  Individual  ears  swelled  to  the  size  of  a 
child's  head,  and  only  here  and  there  distinguishable  were  the  peculiar- 
ities of  the  fertile  inflorescence,  the  ovaries  of  the  young  ear ;  ether- 
ise, for  the  most  part,  was  to  be  seen  a  single  deformed,  repulsive 
structure.  No  fertile  inflorescence,  which  was  infected  when  a  young 
bad,  remained  uninjured.  The  narrowly  local  action  of  the  infection 
could  be  shown  directly  on  the  plants  on  which  the  lowest  flower  buds 
^ere  infected  but  not  the  upper.  The  latter  always  remained  sound  j 
the  former  alone  were  destroyed. 
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lY.  The  formation  of  the  pustules  in  the  very  young  ear  did  not  yet 
exactly  correspond  to  the  appearances  which  I  had  formerly  seen  on 
fertile  spikes,  where  each  ovary  had  swollen  individually  into  a  tumor 
as  big  as  a  nut,  so  I  extended  the  experiments  still  further.  Ears  which 
already  bore  silks  were  somewhat  opened  at  the  tip,  and  only  the  ex- 
posed ovaries  of  the  spike  were  infected  by  means  of  the  sprayer,  while 
the  lower  were  not  infected.  If  the  presumption  as  to  the  narrowly 
local  action  of  the  infection  were  correct,  then  in  this  case  also  only  the 
upper  ovaries  would  become  smutty. 

The  ovaries  behaved  with  military  punctuality.  After  16  days  the 
upper  ones  swelled,  and  became  almost  eg^sized  smut  tumors,  as  the 
suspended  pictures  show.  All  of  the  ovaries  lower  down  on  the  same 
spike  yielded  sound,  normal  grains. 

Y.  There  remained  only  the  incipient  adventive  roots  on  the  lower 
nodes  of  the  axis  as  susceptible  objects  of  attack.  The  beginnings  first 
appear  when  the  growing  points  and  the  leaves  have  reached  full  sizej 
i.  €.j  when  the  plants  begin  to  elongate.  They  appear  in  a  r.ng  aroubd 
the  nodes  near  the  ground ;  the  farther  up  they  are  the  shorter  they 
remain,  and  then,  generally,  they  do  not  penetrate  into  the  earth. 

As  soon  as  the  tips  of  the  roots  were  exposed,  the  infections  were  made 
by  spraying  with  the  atomizer,  and  then  a  shelter  from  rain  was  placed 
over  the  roots.  Once  more,  after  3  weeks,  individual  root  tips  showed 
swellings  of  the  bigness  of  a  nut  on  their  ends,  which  meanwhile  had 
elongated.  These  swellings  developed  into  normal  smut  pustules,  as 
shown  in  this  sketch. 

YI.  To  round  out  the  experiments,  the  silks  which  hung  far  out  of 
the  fertile  inflorescences  were  also  infected  by  spraying.  Here  the  in- 
fection had  no  result,  as  was  to  be  expected.  The  silks  remained  un- 
changed, and  their  spikes,  which  were  protected  from  the  infection,  also 
remained  entirely  sound.  The  silks,  indeed,  are  no  longer  young  tissue. 
The  fungous  germs  still  penetrate  occasionally,  but  do  not  develop, 
because  the  luxuriant  growth  of  tissues  necessary  for  the  formation  of 
pustules  is  excluded.  •  •    •  v-     -''  '' 

YII.  All  infection  experiments  made  by  spvaying  into  th^  beart  of 
the  plant  when  the.  sterile  inflbrebcetiee^  were  alheally  Visible -in  the 
growing  points,  were  also  without resiltts.  Penetration' apota  wetefktill 
to  be  founds  and ^ateo  futgotis  threads  in  the  saperfi()ilkl  tissues.*  Ex* 
ternally  on  the  leaviesa  slight  shrinking  was  aUoobserV^^* 6b  Isolated 
spots,  but  they  recovered  because  the  fiingous  giemistfOttifed  in  tfae^ahready 
too  old  tissues  no  suitable  place  for  the'  prodmdtidn'oC'smht  'bedfc  I 
have  already  referred  to  the  fact  that  penetratldU'  itietolf  teiifcipbssihle 
in  still  older  parts  of  the  maize  plant  which  -liaveTeached  kiea«rly  fiaU 
gniwth.  ^'  '  • '''       V.,,'  .. 

According  to  this,  the  final  result  of  all  the  infections  with' com  sihnt 
on  maize  is  entirely  different  from  the  previously  described  results  Wiih* 
smut  fungi  living  exclusively  in  the  grains.    The  smut  germs  come  to 
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all  development  and  produce  smat  pastules  and  spore  beds  on  every 
pot  of  the  Btill  nndeveloped  parts  of  the  plant  into  which  they  have 
>enetrated.  The  action  of  the  germ  is  narrowly  localized — ouly  those 
larts  of  the  yonng  plant  become  smutty  which  have  been  attacked 
iirectly  by  the  fnngons  germs;  all  the  rest  remain  normal  and  sound. 
The  formation  of  the  smut  pustules  begins  quickly,  at  longest,  3  weeks 
ifter  the  infection. 

The  complete  result  of  all  the  here-cited  infection  experiments  with 
insty  smnt,  millet  smut,  and  corn  smut  affords,  in  the  first  place,  indis- 
putable proof  that  the  germs  of  smut  fungi  which  live  saprophytically 
oateide  of  the  host  plants  can  produce  smut  diseases. 

When  the  smut  was  nourished  saprophytically  longer  than  a  year  in 
continual  reproduction  outside  of  the  host  plant,  then  only  did  the  out- 
growth of  the  conidia  into  germ  tubes  cease.  Along  with  this  the 
power  of  infection  was  extinguished,  i.  e.,  with  the  disappearance  of  a 
comprehensible  morphological  character,  for  the  germs  can  only  pene- 
trate into  the  host  plants  by  means  of  their  germ  tubes. 

The  earlier  view  that  only  young  seedlings  of  the  host  plants  are 
receptive  to  the  fungous  germ  has  not  been  sustained.  On  the  con- 
trary, the  fungous  germs  can  penetrate  into  all  sufficiently  young  parts 
of  the  host  plant. 

In  the  grain-infesting  smut  fungi,  e.  g.j  in  the  dusty  smut  and  millet 
smut,  of  all  the  fungous  germs  which  have  penetrated  into  the  young 
parts  of  the  plant,  of  coqrse,  only  those  Come  to  maturity,  i.  e.,  to 
the  production  of  smut  diseases,  which  reach  the  growing  point  and 
the  place  of  the  here-included  nascent  inflorescence.  This  takes  place 
only  in  the  germs  which  have  penetrated  Into  the  young  seedling  in 
the  vicinity  of  the  root  nodes  during  the  first  stage  of  germination. 
For  all  the  other  germs  which  have  penetrated  later  this  is  already 
impossible.  The  vegetative  tips  with  their  incipient  blossoms,  the  later 
place  of  development  of  the  smut,  have  already  grown  away  from  these, 
and  consequently  are  entirely  out  of  reach  inside  of  the  plant. 

The  relative  rapidity  of  germination  in  plants  receptive  to  smut  dis- 
eases aids  materially  in  determining  the  subsequent  appearance  of  the 
smut,  f.  e.j  the  development  of  the  germ  which  has  penetrated.  This 
may  vary  according  to  the  accidental  temperature  prevailing  at  the 
time  of  germination,  therefore  according  to  external  influences;  but 
from  internal  causes  it  will  also  be  dissimilar  in  particular  individuals, 
which  accordingly  may  show  an  individually  different  receptivity. 

In  the  peculiarities  formerly  stated,  and  now  clearly  established  by 
me,  the  natural  explanation  is  given,  so  far  as  regards  smut  diseases, 
to  the  terms  "periodic  receptivity,''  "  subsequent  immunity,"  and  "  in- 
dividual predisposition  to  an  infective  disease.'' 

Especially  noteworthy  is  the  long  incubation  period  from  the  pene- 
tration of  the  fungous  germ  to  the  outbreak  of  the  disease.    The  germ 
I   of  the  destructive  disease  is  taken  up  in  the  earliest  youth  of  the  plant 
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and  first  comes  to  destractive  action  when  the  latter  is  sexually  matoTf. 
Ilere  we  bare  a  caseof^'definite  periodicity  in  an  infections  disease* 
explained  clearly  and  natnrally  by  actual  peculiarities.  The  disease 
germs  remain  latent,  and  traces  even  are  scarcely  to  be  fonnd.  Tbe 
attacked  individuals  are  even  stimulated  in  their  growth,  and  are  in 
advance  of  the  sound  ones — until  suddenly  at  the  time  of  sexual  mato- 
rity  the  disease  germs,  hitherto  concealed  within,  come  into  destructive 
operation. 

In  smut  fungi,  which  do  not  live  exclusively  in  the  grains,  bnt  also 
appear  and  form  smut  beds  in  other  parts  of  the  plants,  e.  g,j  in  com 
smnt,  the  infection  remains  local.  The  fungons  germs  proceed  to  the 
development  of  smnt  in  the  sufficiently  young  parts  of  the  plants  oo)y 
on  those  spots  into  which  they  have  penetrated.  The  plants  are  recep- 
tive to  the  infection  as  long  as  young  parts  are  being  produced  on 
them.  Only  when  this  is  no  longer  the  case,  t.  e.,  when  the  plants  are 
full  grown,  does  the  stage  of  immunity  begin.  To  what  extent  the 
peculiarities  in  the  smut  fungi  and  smut  diseases,  which  are  now  ex- 
plained, may  be  of  value  for  judgment  upon  similar  occurrences  in  in- 
fectious diseases,  especially  in  pathology,  is  self-evident. 

In  conclusion,  I  may  be  permitted  to  observe  that  seven  years'  labor 
was  necessary  to  reach  the  conclusions  on  smut  fungi  and  smnt  dis- 
eases  given  in  my  first  address  four  years  ago,  and  in  this  present  one 
The  substance  of  this  address  is  here  made  public  for  the  first  time  as 
original  work. 


RIPE  ROT  OP  GRAPES  AND  APPLES.* 

By  E.  A.  SOUTHWOBTH. 

Plate  xvi. 

HISTORY  OP  THE  PUNOUS. 

Judging  from  the  bibliography  of  the  fungus  of  ripe  rot  and  from 
the  very  scant  specimens  in  the  herbarium,  it  seems  to  have  received 
four  or  five  distinct  names  at  the  hands  of  three  or  more  investigators 
The  fact  that  it  varies  greatly  in  its  microscopic  and  external  cbarao 
ters  probably  accounts  for  the  vicissitudes  of  nomenclature  throa^b 
which  it  has  passed,  and  for  the  fact  that  one  authority  has  given  it  two 
and  perhaps  three  names. 

In  1854, M.  J.  Berkeley  described  and  figured  in  the  Oardeners'  Gbroo- 
icle  a  disease  of  the  grape  caused  by  a  fungus  to  which  he  gave  tbe 
name  Septaria  rufo-maculans.  He  describes  the  fungus  iu3  attacking 
ripe  fruit  and  causing  considerable  destruction.  From  his  figures  ao^i 
general  description  there  is  little  doubt  that  the  fungus  is  the  same  a^ 


*  Glctoaporium  fruciigenumf  Berk. 
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.he  one  which  is  the  sabject  of  this  paper.  Later  he  chauged  the  name 
o  ^9eochyta  rufo-maeulan^^  and  it  is  described  under  the  latter  name  in 
JsMicsardo's  SyUoge^  although  YonThiimen  in  Fungi  Pomieoli  calls  it  OUeos- 
M>r^«iN  rnfo-nuteulans. 

In  1856,  in  the  same  journal,  Berkeley  described  and  figured  a  fungus 
311  Apples  under  the  name  of  OUeosporium  fructigenum^  and  said : 

It  vwBM  impoosible  not  to  call  to  mind  the  little  fangas  figured  upon  grapeH,  *  *  • 
and  the  subjoined  figure  compared  with  the  one  there  given  would  at  first  seem  to 
indicate  an  identity.  But  the  spores  were  more  inclined  to  be  curved,  rather  longer, 
and  not  so  vartable  in  size,  and  the  want  of  a  perithecium  separated  the  two  widely 
from  each  other.  •  •  •  i  wonld  not  affirm  that  the  two  productions  are  essentially 
different,  and  the  more  especially  because  in  external  appearance  and  habit  they  are 
BO  perfectly  identical. 

In  the  Gardeners'  Chronicle  for  1859  Mr.  Berkeley  describes  a  fun- 
gus on  peaches  and  nectarines,  QUxosparium  UBticolor^  as  new  to  science. 
The  description  is  not  accompanied  by  figures,  and  it  varies  in  some  im- 
portant points  from  that  of  the  two  preceding  fungi,  but  in  closing  Mr. 
Berkeley  says : 

A  plant  of  the  same  genus  destructive  to  apples  is  Ajrared  and  described  in  this 
jonmaL    We  may  also  refer  to  the  very  similar  production  on  grapes. 

As  we  possess  no  specimens  of  0.  ketioolor  it  is  impossible  to  draw 
any  conclusion  as  to  whether  this  is  or  is  not  the  same  as  Q.frucHgt' 
num,  but  it  does  not  seem  impossible.  The  chief  points  of  variation  may 
be  accounted  for  by  the  change  of  host* 

Still  another  fungus,  or  the  same  fungus  under  another  name,  was 
described  by  Berkeley  and  Curtis  from  South  Carolina  in  Orevillea, 
in  1874,  as  attacking  apples.  They  give  it  the  name  QlceospoHum  versi- 
color, Aud  remark  that  ^^  it  is  very  different  in  habit  from  G.fructigenum, 
which  also  occurs  on  apples." 

It  is  to  be  noted,  however,  that  the  specimeu  from  which  Berkeley 
described  O.fructigenum  was  kept  in  the  house,  and  if  this  was  not  the 
case  with  the  fruit  from  which  the  other  fungus  was  described  there  is 
a  wide  chance  for  variation,  especially  in  a  fungus  which  varies  greatly 
even  under  the  same  conditions. 

The  herbarium  of  the  Department  gives  very  little  aid  in  reaching 
any  decision  as  to  the  identity  of  these  fungi.  There  is  one  specimen 
labeled  6.  frtictigenumj  Irom  Newfleld,  New  Jersey,  on  rotting  pears, 
but  I  am  not  sure  as  to  the  authority  for  its  identification ;  and  another 
of  0.  versicolor  J  from  Delaware,  which  was  distributed  in  Ellis  and  Ever- 
hart's  North  American  Fungi,  No.  1897,  on  apples.  From  a  comparison 
of  the  two  specimens  there  seems  to  be  no  doubt  that  they  represent 
the  same  fungus.  Of  course  it  is  impossible  to  form  a  decision  which 
woald  be  of  any  value  from  these  premises,  but  it  is  evident  that  the 

*  W.  G.  Smith  has  recently  figured  a  fungus  on  grapes  which  he  calls  G.  Iwlicolorf 
and  which  from  the  figures  seems  to  he  the  same  as  the  G./ructigenum  of  this  article. 
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descriptions  given,  if  they  do  represent  different  fangi,  are  not  ea& 
ciently  accurate  to  give  us  any  criterion  of  identification. 

In  the  Annual  Report  for  1888  Mr.  Ck^Uoway  described  a  fangns  cass- 
ing  the  bitter  rot  of  apples,  which  he  identified  as  Berkeley's  fan^ia 
Olceo^oriumfruotigenumj  and  which  agreed  closely  with  the  herbaiiam 
specimens. 

In  the  summer  of  1888  Prof.  F.  L.  Scribner  found  what  he  supposed 
to  be  a  new  fungus  on  the  grape  in  the  Department  grounds,  fie 
examined  it,  but  as  its  similarity  to  bitter  rot  of  grapes  threw  some  doobt 
on  its  specific  value  no  further  observations  in  regard  to  it  were  iiiad«. 
In  the  following  season  it  was  found  again  by  the  writer,  and  since  then 
it  has  come  to  the  Department  from  several  sources. 

A  study  of  its  structure  at  once  suggested  a  close  relationship  with 
the  fungus  causing  bitter  rot  of  apples,  and  also  with  the  one  canning 
the  bitter  rot  of  grapes.  It  differs  from  the  latter,  however,  in  several 
points. 

Owing  to  its  similarity  of  form  with  bitter  rot  of  the  apple,  a  series  of 
experiments  was  undertaken  to  ascertain  whether  or  not  the  two  were 
identical.  Living  spores  of  the  grape  fungus  were  inserted  under  the 
skin  of  healthy  apples  by  means  of  a  flamed  knife,  and  other  apples 
similarly  punctured  but  not  having  the  spores  inserted  were  used  as 
checks.  At  least  twelve  apples  were  thus  infected,  each  apple  being 
infected  at  three  points.  In  every  case  but  one  the  fungus  developed, 
and  with  but  one  exception  at  all  of  the  infected  points.  The  one  ex- 
ception was  where  spores  were  used  which  a  few  days  later  were  found 
to  be  incapable  of  germination.  In  case  of  another  apple,  spores  were 
purposely  used  which  were  supposed  to  be  past  the  power  of  germina- 
tion. The  result  was  that  the  fungus  developed  at  one  point  of  infec- 
tion only,  and  this  was  probably  the  result  of  carelessness,  as  the  knife 
was  not  flamed  after  being  used  to  infect  an  apple  with  spores  from 
another  grape,  and  the  spot  into  which  the  knife  was  first  pushed  re- 
ceived some  of  these  spores  that  were  capable  of  germination.  Soue 
of  the  checks  developed  the  fungus.  The  rot  spots  began  to  appear 
in  about  3  days,  and  pustules  made  their  appearance  in  from  5  to  S 
days. 

Apples  attacked  by  the  typical  bitter  rot  fungus  were  obtained  from 
Arkansas,  and  the  spores  were  used  for  infecting  grapes  in  a  manner 
similar  to  that  described  for  apples. 

The  results  were  not  so  striking  as  in  the  former  case,  but  in  a  small 
proportion  of  the  infected  grapes  typical  pustules  with  spores  vere 
developed,  and  this  was  not  true  of  the  checks.  Many  of  the  infected 
grapes,  which  did  not  show  pustules,  decayed  in  a  manner  typical  o( 
grapes  attacked  by  the  fungus,  but  grapes  were  so  much  harder  than 
apples  to  preserve  from  the  attacks  of  saprophytic  fungi  that  in  mos( 
cases  they  succumbed  to  these  before  the  OUeosporium  had  a  chance  to 
complete  its  development.    The  most  successful  infection  experiments 
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irere  made  on  Malaga  grapes,  three  or  fonr  berries  outof  adozendevel- 
aping  the  fungos,  but  grapes  grown  on  the  groands  were  also  success- 
fallj  infected. 

The  pnstules  produced  by  inocnlation  were  exactly  like  those  pro* 
duced  in  a  state  of  natnre,  and  the  fungus  in  apples  infected  with 
spores  from  another  apple  was  exactly  the  same,  both  as  to  structure 
and  efifects  produced,  as  in  apples  infected  with  spores  taken  from  the 
grape. 

These  exi)eriment8  leave  no  doubt  that  the  fungus  found  here  on  the 
grape  is  the  same  as  the  bitter  rot  of  apples.  And  from  a  comparison 
of  Berkeley's  figures  and  description  there  is  very  little  doubt  that  it 
is  identical  with  his  Ascochyta  (Septoria)  rufo-mcusulans.  The  strict  law 
of  priority  might  demand  that  we  now  make  the  specific  name  rufo-ma- 
culansj  but  since  the  better  known  G.  fructigcnum  is  also  Berkeley's  name 
it  will  remain  so  in  this  paper.  It  is  perhaps  well  to  say  that  Professor 
Gavara  has  kindly  compared  this  fungus  with  the  Tubercularia  acino- 
rum  described  by  himself  and  states  that  the  two  are  distinct. 

The  proper  settlement  of  the  whole  question  depends  upon  the  com- 
parison of  type  specimens  not  accessible  to  us.  and  it  is  hoped  in  what 
follows  to  give  a  sufficiently  full  description  of  the  fungus  so  that  others 
who  have  these  specimens  within  reach  may  be  able,  by  comparing  them 
with  the  figures  and  descriptions,  to  decide  whether  they  represent  dis- 
tinct species  or  not. 

The  popular  name  which  should  be  given  to  the  disease  on  both  grapes 
and  apples  is  nearly  as  much  of  a  question  as  that  of  the  scientific  name 
of  the  fungus.  The  old  term,  bitter-rot,  so  applicable  to  the  disease  of 
the  apple,  will  not  do  for  the  grape,  as  the  fungus  does  not  give  the  latter 
fruit  any  bitter  taste,  and  the  name  is  already  given  to  another  grape- 
rot,  caused  by  a  fungus,  which  does  impart  a  decided  bitterness  to  the 
ripe  berry.  The  term  anthracnose  is  also  preempted,  otherwise  that 
might  be  used,  as  this  fungus  belongs  to  the  same  type  as  others  causing 
this  disease.  The  name  ripe  rot,  which  has  been  finally  adopted,  may 
answer  the  purpose  in  spite  of  its  lack  of  euphony,  as  the  fungus  at- 
tacks neither  grapes  nor  apples  until  they  begin  to  ripen. 

EXTERNAL  CHAEAOTEES.* 

On  the  apple.^^The  presence  of  the  fungus  is  first  indicated  by  one 
or  more  brown  spots  somewhere  on  the  surface  of  the  apple.  These 
may  not  be  more  than  a  quarter  of  an  inch  across  at  first,  but  they 
spread  very  rapidly  and  in  time  cover  the  whole  apple.  The  spots  have 
the  appearance  of  ordinary  decay  except  that  they  are  a  little  sunken, 
and  are  apt  to  be  somewhat  firmer  than  is  natural  where  this  fungus  is 
not  present.  Moreover,  after  the  spot  has  existed  a  few  days,  small 
black  pustules  make  their  appearance  on  the  surface.  These  are  often 
so  numerous  in  the  center  as  to  give  it  a  black  color,  and  those  nearer 


*  Colored  drawings  of  the  external  efifeots  of  this  fiingua  will  appear  in  the  Annual 
Beport  for  1390. 
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the  circainferenoe  are  likely  to  be  arrauged  in  ciroles.  It  not  infreqaeotlj 
happens  that  the  pustules  are  not  black  at  first,  especially  wbeu  the 
apples  have  been  kept  in  a  moist  environment.  They  may  appear  qaite 
white  before  they  break  through  the  cuticle,  and  lat«r  the  spore  masses 
give  them  a  pink  color  over  the  top.  Sections  through  diseased  apples 
show  that  the  tissues  are  decaying  for  some  distance;  and  in  prei^ariu^ 
a  partly  decayed  fruit  for  eating,  great  care  must  be  taken  to  remove 
every  fragment  of  this  discolored  tissue,  as  a  scarcely  perceptible 
amount  can  impart  an  intensely  bitter  taste. 

On  the  grape. — The  fungus  seems  to  attack  only  ripe  grapes,  and  when 
the  diseased  grape  is  a  purple  one  no  change  of  color  occurs,  bat  the 
berry  decays  and  the  skin  seems  to  be  raised  up  in  pustules  over  the 
diseased  portions.  On  white  grapes  the  fungus  produces  a  very  charac- 
teristic appearance.  A  small,  reddish-brown  spot  appears  on  the  side 
of  the  berry ;  this  spreads  and  becomes  darker  in  the  center,  so  that 
by  the  time  it  has  spread  over  half  the  berry  it  has  a  purplish  center 
merging  into  a  narrow  bright-brown  border.  It  is  moreover  covered 
with  minute  pustules  which  are  at  first  whitish,  then  exude  a  flesh- 
colored  powder,  and  finally  become  dark  brown  or  even  black  with  age. 
The  berry  finally  becomes  quite  dry  and  shriveled,  but  even  in  this  con- 
dition it  does  not  become  black  like  those  attacked  by  black  rot,  bat 
may  even  preserve  a  translucent  ai>pearance.  On  a  few  grapes,  whose 
tissues  were  at  the  same  time  hardened  by  the  presence  of  the  mycelium 
of  Peronospora  viticolaj  the  areas  attacked  by  the  OUeosparium  had 
sunken  in,  as  is  the  case  with  the  apple.  On  the  grape  the  pustules 
often  continue  bearing  spores,  and  hence  retain  their  flesh-colored  ap- 
pearance even  when  the  berry  is  nearly  all  dried  up.  The  fungus  does 
not  communicate  a  bitter  taste  to  this  fruit. 

MIGSOSCOPIG  GHABAGTEBS. 

The  structure  of  the  fungus  is  so  variable  that  it  is  almost  impossible 
to  frame  a  description  that  will  be  true  under  all  circumstances. 

The  appearance  of  the  fruiting  bodies  differs  on  nearly  every  berry 
that  the  fungus  attacks,  although  it  is  a  somewhat  curious  fact  that 
the  pustules  on  any  one  berry  are  very  nearly  alike.  The  color  and 
shape  of  the  spores  are  the  most  constant  characters,  but  the  latter 
varies  considerably.  In  the  following  description  the  most  character- 
istic and  common  variations  will  be  noted,  but  they  by  no  means  com- 
prise all  that  may  be  expected  even  in  a  short  study  of  the  fungus. 

The  first  stage  in  the  formation  of  the  fruiting  body  is  the  most  constant 
one.  A  cushion  of  stroma  forms  just  below  the  upper  wall  in  a  gronp 
of  the  epidermal  cells ;  as  it  increases  in  size  the  contents  and  lower  wall 
are  pushed  downwards,  the  cross  walls  are  broken  or  absorbed,  and  the 
upper  wall  pushed  upward  until  it  is  ruptured  and  the  fungus  exposed 
to  the  air.  As  soon  as  the  stroma  has  attained  about  20j4  in  thickuess 
it  can  be  seen  to  consist  of  parallel  threads  arranged  at  right  angles  to 
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the  plane  of  the  epidermis,  and  containing  freqaent  septa.  The  stroma 
mass  is  colorless  at  first  and  shaped  like  a  doable  convex  Icds.  The 
byphsB  composing  it  are  adherent  along  their  whole  course  and  may 
branch.  The  central  |>ortion  is  often  composed  of  larger,  more  trans- 
parent hyphae.  When  the  cnticle  is  finally  ruptured  the  shape  of  the 
Btroma  may  change  considerably,  from  the  fact  that  it  meets  no  further 
resistauce  to  its  npward  growth.  It  is  also  from  this  time  on  that  the 
changes  which  cause  the  fungns  to  be  so  variable  take  place.  Some- 
times the  free  ends  of  the  hyphae  bear  spores  over  the  eutire  surface  so 
that  the  stroma  forms  a  compound  sporophore,  but  usually  the  larp:e 
cells  comprising  the  center  of  the  stroma  mass  break  down,  and  the  en- 
tire center  becomes  separated  from  the  outer  portions  and  may  pass 
oat  through  the  opening  in  the  cuticle.  In  this  case  spores  are  borne 
aroand  the  circumference  of  the  stroma  and  the  cavity  left  in  the  center 
develops  basidia  and  spores  on  its  fides,  thus  producing  a  pseudo- 
pcynidium.  The  amount  of  the  stroma  that  disappears  after  the  cuticle 
is  raptured  varies  exceedingly.  In  some  cases  the  original  mass  seems 
to  remain  and  grow  dark  colored.  In  other  cases  a  large  amount  of 
stroma  still  remains,  but  it  becomes  dark  colored,  and  enough  of  the 
original  mass  has  disappeared  so  that  the  spores  are  borne  on  a  very 
concave  surface.  The  stroma  grows  dark  colored  as  soon  as  the  cuticle 
is  raptured,  but  the  lower  part  of  the  central  portion  usually  remains 
colorless  except  in  very  old  pustules.  In  some  of  these,  especially  on 
the  apple,  it  looks  as  if  the  stroma  had  greatly  increased  in  quantity 
and  in  a  measure  at  least  lost  its  spore-bearing  property.  Whether 
this  apparent  increase  is  due  to  a  growth  from  the  base  of  the  stroma 
has  not  been  directly  observed,  but  from  the  appearance  of  the  sections 
this  conclusion  is  almost  irresistible,  and  the  fact  that  the  base  often 
remains  colorless  below  the  center  supports  such  a  view.  Examples 
of  this  are  frequent  on  the  grape,  but  on  the  apple  the  older  dark-colored 
pustules  are  especially  large  and  after  a  time  seem  to  stop  forming 
spores.  When  kept  for  a  long  time  in  a  moist  environment  the  ends  of 
the  hyphae  sometimes  grow  out  into  long  dark-colored  filaments. 

Besides  these  more  common  forms  there  are  cases  where  the  stroma 
almost  completely  disappears  after  the  cuticle  is  ruptured,  and  the  re- 
sult is  a  typical  Glcesosporium  form,  viz,  rather  long  basidia  borne  on 
a  thin  stroma  and  bearing  oblong  spores  at  their  free  ends.  Still 
another  case  was  found  where,  instead  of  a  true  stroma,  the  hypliaa 
were  independent  down  to  the  very  thin,  irregular  layer  of  pseudo  par- 
enchyma always  at  the  base  of  the  parallel  threads ;  thus  forming  extra- 
ordinarily long  basidia  with  spores  at  their  ends. 

Spares. — ^The  spores  are  unicellular  but  may  become  two  or  even 
three  celled  at  the  time  of  germination.  They  are  colorless  singly  but 
flesh  colored  in  mass,  irregularly  oblong,  sometimes  carved  and  often 
pointed  at  one  end,  or  even  ovate.  They  vary  greatly  in  size  as  well  as 
in  shape,  and  in  the  case  illustrated  in  Fig.  4  are  much  longer  than 
23023— MTo.  4. 3 


170 

usual.  They  arc  apt  to  bo  shorter  and  thicker  on  the  apple,  and  in 
dry  than  in  moist  surroundings. 

Mycelium, — The  mycelium  is  septate  and  branching,  usually  color- 
less, but  may  become  darker  colored  with  age.  It  is  both  intra  aud 
inter  cellular,  preferably  the  latter.  In  the  apple  it  is  sometimes  so 
thick  just  below  the  epidermis  that  it  nearly  forms  a  continuous  sheet, 
the  threads  lying  parallel  side  by  side. 

The  spores  begin  to  germinate  in  water  in  about  six  hours.  They 
swell  considerably.  The  vacuole  disappears,  but  the  spore  conteuts 
pass  into  the  germ  tube  and  the  spore  is  either  left  partially  empty  or 
filled  with  very  thin,  slightly  refringent  protoplasm. 

In  several  germination  experiments  secondary  spores  were  prodaced 
in  large  numbers.  What  the  conditions  were  that  decided  their  ap- 
pearance could  not  be  determined.  They  were  produced  both  in  nutri- 
tire  media  and  water,  but  seemed  to  be  especially  numerous  where  the 
ends  of  the  hyphae  came  in  contact  with  some  hard  substance  like  the 
cover  glass,  and  in  two  cases  the  addition  of  an  extra  drop  of  nutritive 
medium  had  the  eflTect  of  stopping  their  formation.  They  may  be  formed 
on  the  end  of  the  germ  tube  when  it  is  no  longer  than  the  spore  itself, 
and  as  the  mycelium  becomes  better  developed  nearly  every  biauch 
may  produce  a  secondary  spore  on  it«  end.  They  are  developed  as 
simple,  colorless  expansions  of  the  end  of  the  tube,  which  soon  becomeis 
delimited  from  the  rest  of  the  hypha  by  a  sei)tum.  The  walls  become 
thickened  and  dark  colored,  the  contents  nearly  transparent,  aod 
a  bright  spot,  strongly  refracting,  like  an  oil  globule,  makes  its  ap- 
pearance in  the  center.  The  mature  spore  has  a  very  faint  olive  tiuge 
and  is  nearly  ovate  in  outline,  being  truncate  at  the  smaller  end  on 
account  of  the  septum  which  cuts  it  off  from  the  hypha.  They  only 
retain  their  original  regular  form  for  a  short  time,  the  walls  soon  push- 
ing out  in  all  directions,  thus  forming  a  very  irregularly  lobed  body. 
Sometimes  these  secondary  spores  send  out  a  germ  tube,  and  when  this 
happens  the  bright  spot  disappears  and  the  spore  becomes  lighter  col- 
ored, the  contents  having  apparently  been  exhausted.  More  ofteu, 
however,  the  mycelium  branches  just  below  the  point  of  insertion  of  the 
secondary  spore,  and  even  in  this  case  the  latter  sometimes  undergoes 
the  changes  just  described. 

The  contents  of  the  growing  mycelium  are  at  ftrst  granular,  later 
becoming  more  homogenous,  and  by  the  time  they  have  reached  the 
stage  illustrated  in  Fig.  lb  occasiouiil  vacuoles  make  their  appearance. 
Septa  are  formed  soon  after  germination. 

8ei(e. — In  a  few  cases  brown  setie  have  been  found  in  the  pustulejj, 
both  on  the  apple  and  on  the  grape,  but  mostly  on  the  latter.  They  do 
not  seem  to  be  sufficiently  constant  or  numerous  to  characterize  tbe 
species.  Where  found  they  are  two  or  more  in  a  pustule,  are  septate, 
and  of  varying  length. 

Except  for  the  shape  and  color  of  the  spores  this  fungus  would  scera 
from  the  description  to  be  identical  with  that  of  bitter  rot  of  grapes 
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(Melanconium  fuligineaj  (S.  &  V.)  Cav.)  but  there  are  neveral  points 
of  clifference.  The  spores  of  bitter  rot  are  navicular  ami  fuliginous, 
and  the  stroma  is  made  up  of  smaller  and  more  uniformly  dark- 
colored  cells ;  moreover  it  does  not  seem  to  be  as  variable  as  that  of  the 
ripe  rot,  but  there  is  a  more  regular  disappearance  of  the  upper  cen- 
tral  portion  of  the  stroma,  leaving  a  cavity  the  sides  of  which  are 
alwa^'s  lioed  with  spores  and  basidia.  The  formation  of  secondary 
spores  bas  never  been  observed  for  the  Melanconinm  and  the  mycel- 
ium proceeding  from  the  spore  is  very  different  from  that  of  the  GIcbo- 
Aporinm  and  is  fuliginous.  It  does  seem,  however,  as  if  the  two  fungi 
ought  to  be  placed  in.  the  same  genus,  but  it  is  not  the  purpose  of  this 
pai)er  to  make  any  changes  in  nomenclature. 

Later  stages. — In  the  Annual  Ueport  for  1887  Mr.  Galloway  described 
a  stage  which  seemed  to  be  an  immature  pycnidium.  In  hopes  of  obtain- 
ing more  definite  results  in  this  direction,  a  number  of  apples  which 
showed  numerous  characteristic  pustules  were  placed  under  bell  jars 
in  the  fall  and  left  until  midwinter.  When  examined,  the  stages 
figured  in  the  annual  report  were  found;  but  in  some  cases  the  fruiting 
body  was  composed  of  one  outer  layer  of  dark-colored  cells,  those  inside 
being  colorless,  and  the  contents  of  the  central  ones  broken  up  into 
small  particles.  The  structure  of  the  entire  body  closely  resembled  that 
of  the  immature  pycnidia  of  black  rot  of  grapes,  the  colorless  cells  being 
isodiametric  and  nearly  hexagonal.  No  spores  could  bo  seen,  but  in  one 
or  two  cases  the  contents  of  the  conceptacle  were  not  fully  distinguish- 
able, and  seemed  to  be  partly  composed  of  radiating  lines  passing  from 
the  circumference  to  the  center.  From  the  top  of  these  bodies  arose 
the  characteristic  stroma  mass,  or  rather,  in  this  case,  a  compound 
sporophore,  bearing  spores  at  the  free  ends  of  the  hyphse.  Still  later, 
one  conceptacle  showed  two  asci  containing  partly  developed  spores. 
Unfortunately,  the  apples  were  so  overgrown  with  Penicillium  and  so 
putrid  from  the  attacks  of  insect  larvie  and  bacteria  that  the}'  had  to  be 
thrown  away  before  any  more  definite  results  could  be  obtained. 

ECONOMIC  NOTES. 

The  fungus  has  been  known  on  the  apple  for  a  long  time,  Berkeley's 
first  description  of  it  dating  back  to  1856.  During  the  past  five  years 
it  has  proved  very  destructive  in  certain  localities  especially  in  the 
South  and  Southwest.  One  fruit  grower  from  Arkansas  reported  that 
from  the  effects  of  the  rot  in  the  summer  of  1887  his  orchard  of  seventy- 
five  trees  would  not  yield  25  bushels.  Until  the  present  season  only 
solitary  cases  have  been  known  of  the  fungus  attacking  the  grapes,  but 
doriug  the  past  summer  we  have  received  specimens  from  Connecticut 
aiid  New  York.  In  the  latter  State  it  was  observed  in  Wayne,  Cayuga, 
and  Seneca  Counties  and  was  found  on  grapes  sent  in  from  the  grape- 
growing  district  in  the  southeastern  part  of  the  State.  It  seems  to  be 
dowly  spreadfUg  on  the  grape,  and  attacks  the  fruit  often  after  it  is 
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stored  in  crates  preparatory  to  sortiDg.  It  seems  to  spread  in  the^ 
large  crates,  and  was  fouud  in  the  most  active  stage  as  forming  a  large 
per  cent  of  the  culiiiigs  from  the  packers.* 

Thus  far  it  has  been  by  no  means  a  serions  enemy  to  the  grape,  hot 
the  chief  danger  for  the  future  seems  to  lie  in  the  fact  that  it  has  proved 
so  formidable  on  the  apple  and  that  the  grape  can  not  be  considered  as 
safe  from  its  attacks  if  apples  in  the  vicinity  are  diseased. 

It  attacks  neither  fruit  until  the  ripening  process  has  began,  aod 
with  the  apple  as  with  the  grape  may  develop  and  spread  after  they 
arc  packed  and  stored. 

Treatment — From  the  foregoing  it  is  evident  that  it  is  of  great  im- 
portance to  carefully  cull  all  fruit  among  which  the  presence  of  tiie 
disease  is  suspected,  as  a  diseased  fruit  may  infect  the  healthy  ones 
that  lie  in  contact  with  it.  It  has  been  shown,  however,  by  one  experi- 
ment, that  this  disease  can  be  almost  wholly  avoided  by  the  use  of 
fungicides. 

In  the  summer  of  1888  the  Department  commissioned  Mr.  Geo.  Cur- 
tiss,  of  Stafford  County,  Virginia,  to  make  a  trial  of  certain  fungicides  in 
the  prevention  of  the  disease.  Mr.  Ourtiss  had  repeatedly  lost  all  of 
certain  varieties  by  this  fungus,  and  his  orchard  offered  a  good  field 
for  experiment.  In  order  to  make  the  value  of  the  remedies  used  per- 
fectly clear  he  left  some  of  the  trees  unsprayed,  and  in  one  case  he 
sprayed  only  half  of  a  tree,  leaving  the  other  half  unsprayed  as  a  check. 
The  remedies  used  were  potassium  sulphide  (one-half  ounce  to  a  gallon 
of  water)  and  the  ammoniacal  copper  carbonate.  The  sprayings  were 
not  begun  until  August  18  for  the  potassium  sulphide,  and  August  21 
for  the  copper  carbonate,  too  late  in  both  cases  for  the  best  results, 
as  the  disease  had  already  made  considerable  progress.  Bat  eveu 
under  these  unfavorable  conditions  the  result  was  very  marked.  The 
apples  that  were  not  diseased  at  the  time  of  spraying  were  perfectly 
protected,  while  the  unsprayed  trees  dropped  all  theirfruit.  On  the  tree 
that  was  half  sprayed  the  difference  between  the  two  sides  was  as 
marked  as  between  the  sprayed  and  unsprayed  trees.  If  the  spraying 
had  been  done  a  month  earlier  it  is  reasonable  to  suppose  that  witli 
proper  care  in  application  the  rot  could  have  been  almost  entirely  pre- 
vented. 

Where  copper  remedies  are  used  for  black  rot  or  mildew  it  is  not 
likely  that  the  grapes  are  in  danger  from  the  ripe  rot,  and  in  cases 
where  no  remedies  have  been  used,  two  or  three  sprayings  will  prob- 
ably protect  the  grapes..  For  this  it  will  not  be  necessary  to  go  to  the 
expense  of  preparing  the  Bordeaux  mixture,  but  the  ammoniacal  sola- 
tionor  even  the  potassium  sulphide  will  probably  be  satisfactory. 


*  See  Diseases  uf  the  Grape  in  Western  New  York.   Journal.   Vol.  YI,  No.  3,  p.  99. 
Referred  to  as  the  Grape  gloeosporium. 
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DESCRIPTION  OF  PLATE. 

Fio.  1.  Stroma  mass  broken  through  the  epidermis.  Drawn  from  specimen,  soaked 
in  potash,  which  caused  the  ends  of  tbe  hyphfc  to  swell  and  the  spores, 
if  there  were  any,  to  fall  off. 

Fio.  2.  A  later  stage.  The  central  part  of  tbe  stroma  mass  has  begnn  to  break  down 
and  spores  to  form  around  the  circumference. 

Fig.  3.  Still  later  stage  in  the  same  process. 

Fig.  4.  GloBOfiporium  form  of  fungus. 

Fig.  5.  Spores ;  three  on  basidia. 

Fig.  6.  Setae. 

Fig.  7.  Germinating  spores;  some  producing  secondary  spores  on  hyphrn. 


ANTHRACNOSE  OF  COTTON.* 
Plates  xvii,  xviii. 

By  George  F.  Atkinson. 

While  investigating  the  disease  of  cotton  popularly  called  "  black 
rust"  and  ^'  red  rnst,"  I  foand  upon  an  old  leaf  scar  of  a  cotton  stalk  a 
fangas,  the  spores  of  which  in  mass  are  of  a  roseate  tint.  The  spores 
were  produced  in  small  clustered  heaps,  which  at  length  broke  through 

*  Paper  read  before  the  American  Association  of  Agricultural  Colleges  and  Experi- 
ment Stations.    Champaign,  111.,  November  11-13, 1890. 
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to  the  surface.  The  faogus  resembled  very  cIoa9ly  members  of  tbe 
genus  Olceosporium.  Farther  investigation  showed  that  older  speci- 
mens possessed  olive  or  dark-brown  seta^  intermingled  with  the  color- 
less basidia.  The  setie  are  proportionately  few  where  the  sabstratam 
is  soft,  more  numerous  when  it  becomes  hard  or  in  the  dead  or  neariy 
dried  parts  of  the  plant,  particularly  on  the  stems  and  the  dissepiments 
of  the  open  bol].  The  presence  of  setie  shows  the  affinity  of  the  fungos 
with  the  genus  Colletolrichum. 

On  the  green  bolls  the  fungus  produces  depressed  spots,  at  first  of  a 
black  color,  caused  by  the  death  of  the  tissues.  If  the  weather  is  favor- 
able for  the  development  of  numerous  spores  the  dark  depressions 
later  assume  a  grayish  or  roseate  tint  from  the  lesser  or  greater  mass 
of  spores  developed.  Sometimes  the  depressions  are  not  well  marked, 
but  the  fungus  being  evenly  distributed  gives  a  black  color  to  a  large 
portion  of  the  surface  of  the  boll.  A  severe  attack  seems  to  hasten  a 
premature  partial  opening  of  the  boll,  but  frequently  this  checks  tbe 
growth  and  the  lint  can  not  escape.  In  such  cases  the  fungus  fre- 
quently grows  also  on  the  lint.  Besides  these  characteristic  effects  on 
the  boll,  the  fungus  severely  injures  other  parts  of  the  plant.  It  is  a 
very  common  accompaniment  of  Cercoapora  gossypina,  Oooke,  and  other 
fungi  of  ''  black  rust"  on  the  leaves,  and  does  much  to  aggravate  that 
disease.  So  early  as  August  12  I  found  it  upon  tbe  leaves,  and  it 
probably  occurred  earlier. 

The  Colletotrichum  also  occasions  a  very  distinct  and  destructive 
disease  of  the  cotton  plant.  A  remarkable  example  of  this  occurred  on 
the  Station  farm  in  some  cotton  planted  in  ^^  checks,"  i.  e.,  in  hills  with 
the  rows  running  both  ways.  The  portion  of  the  field  attacked  w.'is 
about  2  or  3  acres  in  extent.  During  August  I  noted  on  my  weekly 
visits  that  the  usual  fungi  ot  "  black  rust "  and  "  red  rust"  were  present, 
but  not  sufficient  in  extent  to  do  any  appreciable  injury  nor  to  character- 
ize these  diseases  as  they  are  known  to  the  farmers  of  Alabama.  I 
found  also  the  Colletotrichum  principally  on  the  edges  of  the  leaves. 
In  September  the  Colletotrichtnn  severely  attacked  the  stems  of  tbe 
upper  part  of  the  plant.  The  leaves  soon  appeared,  as  some  expressed 
it,  as  if  they  were  affected  with  a  "  scald,"  changing  to  various  shades 
of  yellowish  or  leaden  green  color.  They  soon  withered  and  dried  mnch 
as  if  killed  by  frost,  presenting  a  decidedly  different  appearance  from 
leaves  killed  by  black  rust.  The  stems  became  blackened  and  the  death 
of  the  plant  usually  followed. 

I  have  observed  the  same  characteristic  disease  in  several  localities 
around  Auburn,  but  this  patch  of  2  or  3  acres  is  the  largest  I  have  met 
with.  It  is  not  improbable  that  in  some  of  the  cases  reported  as  **  black 
rust,"  where  in  the  first  stages  of  tbe  disease  it  sweeps  rapidly  and  sad- 
denly  over  certain  spots,  the  Colletotrichum  is  the  ultimate  factor  in 
causing  tbe  death  of  the  plant,  and  then  frequently  continues  the 
disease  upon  the  bolls. 
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Characters  ofthefunguH. — The  spores  are  oblong,  usaally  rather  sharply 
pointed  at  the  base, often  rounded  at  both  ends,  with  a  broad  shallow  con- 
striction in  the  middle,  nearly  cylindrical  or  distinctly  carved,  some- 
times ^^  binacleate."  They  vary  gre<itly  in  size  from  4.5  to  9/i  in  diam- 
eter by  15  to  20/i  in  length.  Where  they  are  produced  on  green  or 
decaying  bolls,  or  other  softened  parts  of  the  plant  the  distinct  acervuli 
are  100  to  150/i  in  diameter.  On  the  leaves  the  acervuli  are  much 
smaller  aud  very  rarely  in  sufficient  quantity  to  give  the  roseate  tint. 
I  have  found  one  case  of  the  fungus  on  a  cotyledon  of  a  young  plant 
wbere  the  color  was  distinctly  produced.  The  cotyledons,  however,  are 
much  more  succulent  than  the  leaves.  It  had  also  been  raining  for 
several  days,  so  that  the  diseased  part  couhl  not  dry  and  thus  check 
the  profuse  development  of  spores.  Many  of  the  spores  are  borne  on 
sciittered  fertile  hyphae  within  the  tissues  of  the  leaf,  not  being  collected 
iuto  distinct  clusters.  As  the  tissues  of  the  plant  become  harder  by  the 
partial  drying  of  the  leaf  the  spores  produced  are  fewer  in  number  and 
borne  mainly  upon  the  ends  of  the  setas. 

The  setsB  are  olive  or  dark  brown,  straight,  curved,  flexnous,  or  rarely 
branched.  They  arise  from  especial  bodies,  resembling  somewhat  an 
imi)erfect  Bclerotinm,  composed  of  a  single  dark-brown  cell  or  of  a  vary- 
ing number  of  dark-brown  cells,  generally  a  few.  When  of  several  cells 
it  is  irregnlar  in  shape.  It  is  situated  within  the  tissues  of  the  host  or 
projects  slightly  above  the  surface  or  lies  along  between  the  cells  of 
the  epidermis.  When  the  body  consists  of  a  single  cell  it  is  prodnced 
at  the  end  of  a  hypha,  but  is  greater  in  diameter.  These  single  cells 
may  increase  to  the  several-celled  sclerotia  by  a  process  of  growth  simi- 
lar to  badding,  except  that  the  cells  thus  formed  remain  in  a  closely 
compact  body.  The  end  cells  of  the  setai  are  nearly  hyaline.  The  spores 
borne  npon  them  are  often  oval,  the  base  being  rather  sharply  pointed. 
The  set®  vary  in  length  from  100  to  250/i.  They  are  usually  decid- 
edly shorter  on  the  leaves  than  on  the  other  parts  of  the  plant.  They 
are  in  clusters  of  5  to  10,  or  more.  Frequently  the  clusters  are  so  numer- 
ous as  to  make  it  appear  that  the  setse  are  evenly  distributed  over  the 
substratum. 

Artificial  cultures. — A  number  of  artificial  cultures  were  made  to  trace 
the  development  of  the  setse  and  the  peculiar  bodies  which  bear  them. 
The  nutrient  medium  m  most  cases  was  agar  peptone  broth  and  an 
infusion  of  cotton  leaves.  Pure  cultures  were  obtained  by  placing  bolls 
on  which  the  spores  were  jusc  being  produced  in  a  moist  chamber. 
When  the  cluster  of  spores  was  well  elevated  and  distinct,  not  so  old 
as  to  be  contaminated  with  bacteria,  with  a  flamed  needle  a  few  spores 
could  usually  be  taken  not  accompanied  by  other  germs. 

The^ultures  were  made  in  cells.  The  spores  germinated  quite  freely 
within  12  to  15  hours,  possibly  much  sooner  under  favorable  conditions. 
At  the  time  of  germination,  or  prior  to  it,  frequently  one  or  two  trans- 
verse septa  are  found  in  the  spore,  dividing  it  into  two  or  three  cells. 
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Several  germ  tabes  may  be  prodaced  from  a  single  spore.  The  mycelial 
threads  begin  to  branch  immediately  and  are  somewhat  fleznous  io 
their  coarse.  From  all  parts  of  the  mycelium  short  fertile  branches 
soon  arose  of  1,  2,  or  3  cells'  length,  which  resemble  the  basidia  aod 
prodace  spores.  Sometimes  these  fertile  branches  or  basidia  arise 
directly  from  the  spore.  In  the  solid  medium  the  spores  from  a  single 
basidium,  when  not  crowded  by  the  basidia  and  other  spores,  are 
clustered  around  the  end.  Each  succeeding  spore  pushing  the  one 
which  has  just  become  free  to  one  side.  The  sharply  pointed  basal  end 
of  the  spore  favors  this.  After  several  days  there  is  a  beautiful  crown 
cluster  of  spores  about  the  end  of  the  basidium,  all  lying  parallel  to 
each  other.  Spores  are  sometimes  produced  within  24  hours  from  the 
time  of  sowing. 

Besides  the  production  of  spores,  certain  of  the  branches,  either  near, 
or  remote  from,  the  center  of  growth,  produce  at  their  ends  peculiar  en- 
larged cells,  olive  brown  in  color,  varying  m  their  outline,  but  always 
of  greater  diameter  than  the  hy  phaB  which  produce  them.  These  bodies 
frequently  produce  immediately  a  normal  hypha  resembling  the  others 
of  the  inyceliam.  This  in  turn  may  soon  produce  another  special  cell, 
or  ma^  grow  to  considerable  length,  produce  basidia  and  spores,  or  as 
a  basidinm  or  fertile  hypha  direct  from  the  special  cell  prodace  spores. 
In  other  cases  the  special  cell  immediately  begins  to  bud  in  an  irregular 
manner,  producing  cells  similar  in  color  but  very  closely  compacted  into 
an  irregular  oval  or  elongated  or  flattened  imperfect  sclerotium'.  After 
one  or  two  weeks'  growth  a  large  number  of  these  special  cells  and  im- 
perfect sclerotia  are  produced  near  the  center  of  growth,  t.  e.,  original 
spore.  At  the  same  time  the  basidia  have  become  very  numerous  at 
this  point,  arising  from  the  mycelium  or  by  the  brauchipg  of  the  older 
ones,  and  the  mass  of  spores  assumes  the  roseate  tint.  In  several  cases 
I  have  been  able  to  have  the  production  of  the  dark-brown  set^e  borne 
on  these  special  bodies  or  cells  in  the  artifipial  cultures.  - 

Cultures  were  also  started  in  pure  water  and  in  a  weak  nutrient  me- 
dium. In  water  the  germ  tubes,  almost  invariably,  when  once  or  twice 
the  length  of  the  spore,  produced  the  special  cell.  If  these  prodaced 
another  tube  it  was  only  to  give  rise  to  another  cell  of  the  dark  color. 
In  no  case  were  spores  produced  nor  any  appreciable  length  of  myce- 
lium. In  the  weak  nutrient  medium  the  special  cells  were  produced 
freely.  Also  a  number  of  hyphie  produced  one  to  four  or  five  spores. 
While  the  vegetative  growth  exceeded  that  of  the  spores  sown  in  pore 
water,  there  was  but  little  compared  with  the  growth  in  a  rich  nutrient 
medium,  and  the  spores  did  not  seem  to  live  long. 

These  special  dark-brown  cells,  produced  soon  after  germination  more 
freely  in  weak  nutrient  media,  remind  one  of  secondary  spores,  but  the 
fact  that  they  are  produced  in  rich  natrient  media  when  ordinary  spores 
are  abundant,  and  especially  since  they  grow  by  an  irregular  process 
of  budding  to  cellular  bodies  resembling  sclerotia,  and  in  both  cases 
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prodaoe  seto,  seems  to  favor  the  notion  that  they  may  serve  as  pecniiar 
resting  bodies  produced  more  abundantly  in  unfavorable  conditions, 
and  later  capable  of  producing  uiycelia  again. 

I  have  observed  these  same  peculiar  cells  preceding  the  formation  of 
sclerotia,  and  intermingled  with  them  in  the  case  of  Vermicularia  eir- 
cinang  on  the  onion.  This  is  additional  testimony  regarding  the  close 
relationship  existing  between  some  of  the  species  of  Oolletotrichum  and 
Vermicularia. 

Parallel  with  the  artificial  cultures,  inoculations  were  made  of  seed- 
lings ^rown  in  a  frame.  A  portion  of  a  boll  containing  a  profuse  devel- 
opment of  spores  was  immersed  in  distilled  water  which  was  then  shaken 
thoroughly.  The  cotyledons  of  the  plantlets  were  well  wetted  with 
this.  A  bell  jar  was  then  placed  over  them  for  twenty-four  hours.  An 
attempt  was  then  made  to  imitate  as  nearly  as  possible  the  natural  con- 
ditions of  temperature  and  humidity,  which  seem  to  favor  the  enriy 
development  for  a  few  days.  By  artificial  heat  temperatures  ranging 
from  night  to  midday,  20^  to  35°  C.  were  produced.  The  humidity  of 
the  air  in  the  frame  was  also  kept  above  that  of  the  open  air  by  keep- 
ing the  frame  closed,  having  but  little  ventilation  and  wetting  the  soil 
daily.  After  the  fourth  day  the  humidity  was  reduced  while  the  tem- 
perature was  maintained.  It  was  not  found  necessary  to  inoculate  at 
incisions  in  parts  of  the  plant. 

A  week  later  an  examination  was  made  of  a  cotyledon  which  was 
dying,  the  distal  end  being  half  dead  and  shriveled  while^the  base  was 
still  green.  It  was  well  infected,  and  there  were  numerous  clusters  of 
setaB  at  the  edge,  also  clusters  of  spores,  and  in  the  interior  of  the 
cotyledon  spores  borne  on  scattered  basidia.  Ten  days  from  the  time 
of  inoculation  another  plantlet  was  diseased,  both  cotyledons  being 
affected.  When  the  distal  half  was  pretty  well  dead  and  shriveled  the 
examination  was  made.  Very  few  external  signs  of  the  fungus  were 
present,  but  in  a  few  places  at  the  edge  the  setic  were  just  piercing 
through,  and  sections  showed  numerous  spores  and  clusters  of  the 
special  bodies  which  bear  the  sets.  The  base  of  each  cotyledon  was 
apparently  healthy  and  each  was  still  firmly  attached  to  the  stem. 

I  have  not  yet  attempted  to  inoculate  the  plants  in  any  other  way 
than  through  the  cotyledons,  but  the  success  attained  has  suggested 
that  perhaps  the  plants  when  not  injured  in  any  way  are  only  liable  to 
infection  through  the  cotyledons  as  in  the  well-known  cases  of  Cys- 
topiM  candidus  in  different  species  of  Cruciferce.  How  far  this  is  true 
must  be  determined  by  future  experiments. 

The  Colletotrichum  on  cotton  seems  to  have  been  hitherto  an  unde^ 
scribed  species.  Since  completing  this  work  thus  far  I  found  that  Miss 
£.  A.  Sonthworth  had  been  giving  the  fungus  some  study,  having  had 
specimens  of  it  on  cotton  bolls.  She  has  proposed  the  name  Colleto- 
triehum  goHsypiij  n.  sp.,  which  is  eminently  appropriate. 
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DESCRIPTION  OF  PLATE. 

Fig.    1.  Spores  ebowing  variation  in  shape  and  size. 

2.  Spores  germinating  in  artificial  cnltures. 

3.  Farther  development. 

4, 5, 6, 7.  Spores  germinating  and  some  of  the  byphie  prodncing  the  dark-brown 
cells. 

8.  Spores  germinating  in  pnre  water,  prodncing  immediately  the  special  ce\h. 

9.  Spores  germinating  in  weak  nutrient  medium  producing  special  cells  aod 

a  few  spores. 

10.  Same. 

11.  Growth  from  one  spore  in  rich  nntrient  medinm  65  hours  from  time  of  sow- 

ing, showing  crown  clusters  of  spores  around  ends  of  fertile  hyphae ;  one 
of  the  special  cells  by  budding  has  produced  au  imperfect  sclerotium. 

12.  Ends  of  hyphfe  in  an  old  culture  showing  special  cells  and  one  seta. 

13.  Section  through  acervuli  on  boll. 

14.  Same,  more  highly  magnified. 

15.  Section  from  stem  showing  special  cells  and  imperfect  sclerotia  and  origin 

of  setffi. 

16.  Peculiar  enlarged  cells  from  a  cluster. 

17.  SetsB  from  old  specimens  ou  dried  part  of  boll. 

18.  Sette  from  leaf. 

19.  Young  setSB  from  cotyledon  of  one  of  the  plants  inoculated  with  spores  from 

a  boll. 
Figs.  2>12.  From  artificial  cultures,  13  to  18  from  natural  specimens,  19  from  inocnla- 

tiou. 
All  excepting  13  drawn  to  the  same  scale  with  aid  of  camera  lucida.    Fig.  13  drawn 
with  aid  of  camera  lucida  to  smaller  scale. 


MYCOLOGICAL  NOTES  II. 

PULTE  VII. 

By  George  Masses. 

SARCOMYCES,  Mass.,  (wor.  gen.) 

Receptacle  sab^elatinoas,  siibsessile,  erumpent,  attached  by  a  nar- 
row base ;  bynieniam  convex,  even,  margin  acute ;  asci  cylindrical; 
spores  nniseriate,  colored,  muriforinly  septate ;  parapbyses  numerous. 

Allied  to  Hfrmatomyxay  Sacc,  but  distinguished  by  the  even  margin- 
ate  hymeniuin  and  the  uniseriate  spores.  It  is  doubtful  whether  tbe 
last-named  genus  really  belongs  to  the  Bulgariece. 

SARCOMYCES  viNOSA,  Mass.  (Figs.  1-3.)  Erumpent;  substipitate, 
expanding  into  a  more  or  less  circular  fleshy  disk,  plane  or  convex  below, 
margin  acute,  patent  when  moist,  incurved  when  dry ;  hymenium  con- 
vex, even,  every  part  perfectly  glabrous  and  dark  purple-brown ;  asci 
cylindrical,  attenuated  and  usually  curved  at  the  base;  spores  nniseri- 
ate, four  in  an  ascus,  elliptical,  ends  subacute,  usually  rather  oblique, 
at  first  triseptate  then  with  septa  formed  parallel  to  the  long  axis  of 
the  spore,  slightly  or  not  at  all  constricted  at  the  septa,  clear  brown, 
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21-24  by  S^lOpi ;  paraphyses  linear,  colorless,  not  incrassated  at  the 
tips,  aseptate,  eqaal  in  length  to  the  asci,  very  numerous,  2-5^  thick. 

Tremella  tnnofa,  Berk.  &  Curt.,  in  Herb.  Berk.  On  wood.  Venezuela ; 
S.  Carolina,  Bav.    Type  in  Herb.  Berk.,  Kew,  No.  4285. 

From  two-thirds  to  1  inch  across,  solitary,  or  2-3  in  clusters,  subgel- 
atinons  when  moist,  cartilaginons  and  much  contracted  when  dry. 
With  very  much  the  habit  and  general  appearance  of  Bulgaria  inqui- 
nans^  but  of  a  dark  purple  color. 

Peziza  pbotbusa,  B.  &  C.  (Figs.  8  to  11.)  Hypophyllous,  gre- 
garious, erumpent,  bordered  by  the  torn,  upraised  cuticle  ;  hymeniom 
plane  or  concave,  whitish,  hypothecium  very  thin ;  margin  of  cup  slightly 
raised,  composed  of  parallel  septate  hyphie,  each  terminated  by  a  large, 
olive-brown  cell;  asci  subcylindrical,  55-00  by  5-6  pi;  spores  irreg- 
ularly biseriate,  cylindrical,  tips  obtuse,  smooth,  colorless,  5-6  by  1.6/^, 
paraphyses  absent. 

Peziza  proiru8ay  B.  &  C,  Qrev.,  Vol.  in,  p.  159. 

Pseudapeziza  protrusa^  (B.  &  C.)  Behm,  Ascom.  No.  310.  Sacc.  Syll. 
VIII,  No.  2980. 

Pyrenopeziza  protru$ay  (B.  &  C.)  Sacc.  Syll.  viii.  No.  1603.  (Type 
in  Herb.  Berk.,  Kew,  No.  7815.) 

On  the  leaves  of  Magnolia  glauca^  Lower  Carolina.  Gregarious,  rarely 
crowded,  up  to  0.5  millimetre  in  diameter.  I  have  not  been  able  to 
detect  paraphyses  in  the  specimen  examined.  Usually  circular  and 
patellate,  the  irregularity  of  the  opening  being  due  to  the  mode  of  rup- 
ture of  the  epidermis. 

Stamnabia  pusio,  (B.  &  C.)  Mass.  (Figs.  16-18.)  In  clusters  of  2-^ 
from  a  common  stem,  every  part  horny  and  translucent  when  dry ;  cups 
nrceolate  or  subglobose ;  mouth  contracted,  externally  smooth,  even, 
grayish,  or  horn  colored;  hymenium  concave,  orange,  asci  cylindrical, 
slightly  narrower  at  base;  spores  8,  uniseriate,  elliptic-oblong,  smooth, 
colorless,  15  by  7-8;/ ;  paraphyses  numerous,  linear,  septate ;  the  cups 
pass  downward  into  slender  stems  which  combine  to  form  a  thickened, 
root  like  portion. 

Peziza  puHOj  B.  &  C,  Grev.,  Vol.  iii,  p.  153;  Cke.,  Mycogr.  106. 

Sarcoscypha  pusioy  Sacc.  Syll.,  Vol.  viii.  No.  624.  (Type  in  Herb. 
Berk.,  Kew,  No.  7451.)    On  the  ground.    Texas.    (C.  Wright.) 

The  whole  fungus  1  inch  or  more  high ;  substance  hard  and  homy 
when  dry;  hvphsB  thick-walled,  densely  interlaced,  the  walls  becoming 
gelatinous  and  cemented  together. 

PsiLOPEZiA  MIBABILIS,  B.  &  C,  Journ.  Linn.  Soc.,  Vol.  x,  p.  364; 
Sacc.  Syll.,  Vol.  viii.  No.  616,  is  synonymous  with  Aleurodiscus  Oakesii. 
Type  in  Herb.  Berk.,  No.  7402. 

Cyphblla  tela,  (B.  &  C.)  Mass.    (Figs.  12, 13.) 

Gregarious  on  a  dense  white  subiculum;  cups  minute,  150-180/i 
diameter,  subglobose;  mouth  at  first  small,  becoming  expanded,  but 
the  acute  margin  always  remains  more  or  lesj  incurved ;  externally 
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blackish  brown,  fiosted  with  glistening  crystals  of  oxalate  of  lime; 
hyiDeniam concave,  even,  naked, blackish  brown;  basidia  clavate,  tetras- 
peroQS ;  spores  subglobose  or  broadly  pyriform,  smooth,  pale  brown, 
7  by  5/4. 

Peziza  telOj  Berk.  &  Cnrt.,  Grev.,  Vol.  Ill,  p.  156  (1875). 

Tapesia  teloj  (B.  &  C.)  Sacc.,  Syll.  Vol.  ym,  No.  1539. 

On  wood.    Lower  Carolina.    (Type  in  Herb.  Berk.,  Kew,  No.  7724) 

The  present  species,  owing  to  its  dark  color  and  grogarioas  habit^  also 
being  furnished  with  a  dense,  white,  broadly  effused,  superficial  my- 
celium, suggests  the  genus  Peziza  when  examined  under  a  low  power, 
but  is  a  true  Cyphella. 

DACRYOPSIS,  Mass.,  (ftav.gen,) 

Small  snbgelatinous  fungi,  fertile  portion  capitate,  sharply  defined, 
terminal  on  a  more  or  less  elongated  stem  composed  of  parallel,  simple 
or  branched  septate  hyphse ;  at  the  apex  of  the  stem  the  hyphae  are  very 
much  interlaced,  forming  a  compact  expanded  layer  from  which  origin- 
ates in  the  first  instance  numerous  slender  gouidiophores  spreading  on 
every  side  to  form  a  more  or  less  capitate  head ;  gonidia  minute,  one- 
celled,  forming  a  dense  layer ;  basidia  cylindrical,  bifurcate,  aseptate, 
springing  from  the  interlaced  layer  of  hyphad  at  the  apex  of  thestem^ 
either  contemporaneous  with,  or  later  than,  the  gouidiophores ;  spores 
simple  or  septate. 

Corynej  Berk.,  Grev.  Vol.  II,  p.  33  (in  part). 

Ditiolay  Berk.,  Ann.  Nat.  Hist^,  Ser.  2,  Vol.  II,  p.  267,  PI.  ix,  Fig.  4. 

Tremella^  Sacc.  Syll.  Vol.  vi,  p.  780  (in  part). 

Corynej  Sacc.  Syll.  Vol.  viii,  p.  641  (in  part). 

During  the  gonidial  stage  the  structure  is  identical  with  that  of  tie 
form<genns  Tuberculariay  the  stem  is  often  more  elongated  than  in  tbe 
last-named  genua,  but  in  Dacryopsis  nuda  even  this  uuimpK)rtant  differ- 
ence disappears.  The  basidia  and  spores  closely  resemble  those  met 
with  in  Dacryomycesj  to  which  genus  the  present  is  closely  allied,  diifer- 
leg  in  the  structure  of  the  stem  and  in  the  arrangement  and  form  of  the 
gouidiophores. 

Tbe  gonidial  phase  of  Dacryopsis  nuda  is  morphologically  almost  in- 
distinguishable  from  the  form  species  known  as  Tubercnlaria  vfUgarig, 
Tode,  but  it  is  well  known  that  the  latter  is  the  gonidial  condition  of 
the  ascigerons  fungus  called  Nectria  cinnabarina,  Fr.,  hence  it  is  seen 
that  two  structures  almost  indistinguishable  in  the  gonidial  form  maj 
be  conditions  of  ascomycetous  and  basidiomycetons  fungi,  respectively. 
Again,  it  is  known  that  the  gonidial  condition  of  various  species  of 
Nectria  belongs  to  such  morphologically  distinct  form  genera  as  Tuber- 
culariaj  Fusariumj  VolutelUiy  etc.,  consequently  it  appears  to  be  at  least 
indiscreet  to  assume,  much  more  to  assert,  that  because  a  gonidial  form 
presenting  certain  morphological  features  has  been  clearly  proved  to 
be  a  condition  of  some  higher  fungus  belonging  to  a  given  genus  tbat 
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aoother  gonidial  form  of  similar  struotare  mast  necessarily  be  a  condi- 
tion of  some  tiypothetical  species  of  the  same  genus.  Such  assumptions 
do  not  harmonize  with  the  stated  belief  of  those  mycologists  who  con- 
sider that  a  complete  life  history  is  necessary  to  prove  relationship  or 
otherwise  in  suspected  cases,  a  belief  that  has  brought  conviction  to 
the  mind  of  most  disciples  of  the  Friesian  school,  whose  conceptions  of 
affinity  are  based  on  characters  derived  from  mature  examples,  which 
in  many  instances  are  of  no  genetic  value.  On  the  other  hand,  It  is  to 
be  regretted  that  the  modern  school,  having  adopted  the  only  known 
reliable  test  of  affinity ^life  history — should  endeavor  to  indicate  af- 
finity from  analogy  to  such  an  extent  as  is  too  frequently  done.  The 
close  morphological  agreement  between  the  gonidial  condition  in  the 
present  genus  and  in  Coryne  further  illustrates  the  same  idea. 

Dacrtopsis  gtbogephala,  Mass.  (Figs.  4-7.)  Gregarious  or  scat- 
tered :  head  hemispherical,  plane  below,  with  ridges  arranged  in  a  gyrose 
manner,  dark  purple,  blackish  purple  when  dry;  stem  eqnalor  slightly 
incrassate  above,  smooth,  even,  pale,  tan-colored,  2-3.5  millimetres 
long,  about  1.5  millimetre  thick ;  gouidiophores  covering  every  part  of 
the  head,  simple,  aseptate,  straight,  40-50  by  1.5// ;  gonidia  terminal  con- 
tinuous, colorless,  elliptic-oblong,  2.S  by  Ipi ;  basidia  projecting  beyond 
the  gouidiophores,  aseptate,  cylindrical,  bifurcate  near  the  apex,  60-65 
by  6-7 /i ;  spores  continuous,  colorless,  elliptic-oblong,  slightly  curved, 
with  an  oblique  apiculus  at  the  base,  15-16  by  4-4.5/1 ;  clavate  para- 
physes  numerous,  shorter  than  the  gouidiophores. 

Tremella  (Coryne)  gyrocephalUj  B.  &  C,  Grev.,  Vol.  ii,  p.  20  (1873). 
Sacc.  Syll.,  Vol.  vni,  No.  2654.  (Type  in  Herb.  Berk.,  Kew.)  Lower 
Carolina.    Gregarious,  on  rotten  wood. 

The  st^m  attains  its  full  size  before  the  development  of  the  head  com- 
mences, the  latter  is  at  first  small  and  even,  but  as  it  increases  in  size 
becomes  gyrose  as  in  many  species  of  Treinella  and  Dacryomyces, 

In  old  specimens  the  gonidiophores  have  fallen  away,  leaving  only 
the  basidia  and  paraphyses. 

DAGBYOPSisELLisiNA,Mass.  (Figs.  10-21.)  Gregarious, head  broadly 
elliptical  or  elliptic-oblong,  smooth,  even,  pale  brown,  4-6  by  2-4  milli- 
metres, stem  cylindrical,  longitudinally  wrinkled,  3-4  by  1.5-2  millime- 
tres, dark  brown ;  gonidiophores  covering  the  entire  head,  straight,  sep- 
tate, with  1-3  short  branchlets  near  the  apex,  40-50  by  2.5;/ ;  gonidia 
continuous,  colorless,  elliptic-oblong,  very  slightly  curved,  3  by  1/^; 
basidia  cylindrical,  bifurcate  at  the  apex,  aseptate,  50-55  by  6jji ;  spores 
elliptic-oblong,  with  an  oblique  apiculus  at  the  base,  14  by  5/i. 

Coryne  EUisii  Berk.,  Grev.,  Vol.  ii,  p.  33;  Sacc.  Syll.,  Vol.  viii,  No. 
2655.  Potsdam,  New  York.  (Ellis.)  On  decaying  basswood  log.  (Type 
in  Herb.  Berk.,  Eew.) 

Daobyopsis  unigolob,  Mass.  (Figs.  22-24.)  Gregarious;  entire 
fdugus,  blackish  brown;  head  globose,  small,  smooth,  even,  1.5-2  mil- 
limetres diameter;  stem  elongated,  erect,  slightly  attenuated  upwards^ 
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vaguely  longitudinally  rngulose,  5-8  by  1-1.5  millimetres;  iconidio< 
phores  covering  every  portion  of  the  head,  linear,  curved,  septate,  witii 
a  few  short  lateral  branchlots,  70-80  by  h5pt ;  gouidia  elliptic-obloDgf 
continuous,  colorless,  3-1;/ ;  basidia  appearing  after  the  gonidiopbores, 
aseptate,  bifurcate  at  the  apex,  45-50  by  5-6/i;  spores  continnons, 
colorless,  elliptic-oblong,  with  an  oblique  apicnlus  at  the  base,  15  by 
4-4.5;/. 

Coryne  unioolor^  B.  &  Ourt.  Type  in  Herb.  Berk.,  Kew,  No.  4310.  Oo 
rotten  wood,  Cuba.    (Wright.) 

I  have  not  seen  any  previous  description  of  the  present  species;  pos- 
sibly such  may  exist  along  with  others  of  the  same  genus  in  some 
American  publication. 

Dagbtopsis  nuda,  Mass.  (Figs.  26-26.)  Gregarious;  head  hemis- 
pherical, flattened  below,  at  first  even,  then  minutely  rugulose,  reddish 
orange,  3-4  millimetres  diameter;  stem  short,  stout,  equal,  white,  or 
tinged  with  yellow,  minutely  tomentose,  3-4  by  2-2.5  millimetres,  even; 
gondiophores  appearing  before  the  basidia,  linear,  straight,  aseptate, 
simple,  or  rarely  with  one  or  two  short  branchlets  near  the  apex,  35-40 
by  1.6;i;  gonidia  elliptic-oblong,  continuous,  colorless,  3  by  l;i;  basidia 
projecting  considerably  above  the  gonidiophores,  cylindrical,  bifurcate 
at  the  apex,  55-60  by  &-6jji ;  spores  elliptic-oblong,  colorless,  with  an 
oblique  apicnlus  at  the  base,  triseptate,  14  by  5;^. 

Ditiola  nudaj  Berk.  Ann.  Nat.  Hist,  Ser.  ii,  Vol,  ii,  p.  267,  PI.  ix, 
Fig.  4  (Berkeley's  No.,  375).    Britain.    On  fir  stnmps. 

Closely  resembling  in  general  appearance  Tubercularia  cinnabarina, 
but  quite  distinct  morphologically. 

Dacbtomyces  enata,  (B.  &  0.),  Mass.  (Figs.  14, 15.)  ErnmpeDl; 
dark  amber,  appressed,  surface  slightly  mgnlose  or  almost*  smootb, 
bounded  by  the  ruptured  bark,  up  to  1  centimetre  diameter;  basidia 
cylindrical,  bifurcate  at  the  apex,  45-50  by  5/i;  spores  ellipdc-obloDg, 
colorless,  with  an  oblique  apicnlus  at  the  base,  slightly  curved,  10-11 
by  3.5;/. 

Tremella  enata^  Berk.  &  Curt.,  Grev.,  Vol.  n,  p.  20 ;  Sacc  Syll.,  Vol. 
yi.  No.  8424.  Superficially  resembling  a  small  discolored  form  of 
Tremella  aWida^  but  a  true  Dacryomyces.  From  3  millimetres  to  1  ceu- 
timetre  across.  Type  in  Herb.  Berk.,  Kew,  No.  4307.  On  Alnvs  wrru- 
lata  and  oak,  lower  Carolina. 

Tbbmella  vbsigabia,  Bull. =P62ru;a  conoresoensj  Schweiuitz.  (Si)eci- 
mens  from  Schweinitz  in  Herb.  Berk.) 

Tbemblla  GiaANTEA,  B.  &  0.,  Grev.,  Vol.  ii,  p.  19.  Alabama.  (Pe- 
ters.) The  present  species  is  a  gelatinous  lichen.  Type  in  Herb.  Berk., 
Kew,  No.  4260. 

Tbbmella  mybigjs,  Berk.  &  Cooke.  Foliaceo-gyrose,  gelatinoso- 
elastic,  semipellucid,  smoky  gray,  when  dry  blackish  with  a  tinge  of 
purple  here  and  there,  surface  with  minute,  scattered  points;  spores 
broadly  elliptical,  with  an  oblique  apiculus,  8-9  bj  6-7 a<«  colorless. 
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Tremella  myriecdj  Berk.  &  Cke.,  Grew,  vi,  p.  133;  Sacc.  Syll.,  vi, 
No.  8422.  On  bark  of  Myrica  and  Persea,  Gainesville,  Fla.  (Bav.). 
(Type  in  Herb.  Berk.,  Eew,  No.  4300.) 

Forming  thin,  foliaceous  expansiouH  wben  dry,  1-4  centimetres  across. 
Tbe  minutely  scabrid  sarface  wben  dry  is  characteristic. 

Daobymygks  sybingicola,  B.  &  G.  Erumi^eut,  pale  or  slightly 
convex,  surface  almost  even  or  tuberculated,  watery  gray  or  wbitisli, 
surrounded  by  tbe  ruptured  epidermis ;  basidia  large,  spherical,  with 
four  stout,  elongated  sterigmata,  spores  colorless,  cylindric-obloug, 
curved,  with  an  oblique  apiculus  at  the  base,  32-^  by  8-9/i. 

Dacrymyces  syringwola^  B.  &  0.,  Grev.,  Vol.  ii,  p.  20;  Sacc.  BylK,  VI, 
No.  8504. 

Dacrymyces  destructor^  B.  &  C.,  Grev.,  Vol.  ii,  p.  20;  Sacc.,  Syll.  vi, 
No.  8505.     Both  types  in  Uerb.  Berk.,  Kew.,  Nos.  4324  and  4328. 

On  Syringa  and  on  branches  of  .pear,  to  which  it  is  very  destructive, 
lower  Carolina.    Rav. 

Tbe  only  distinction  between  the  two  species,  as  pointed  oat  by 
Berkeley,  depends  on  the  amount  of  tuberculation  of  the  surface,  ami 
even  this  is  not  constant.  The  furcate  spores  alluded  to  by  Berkley 
are  portions  of  the  septate  hyphae  that  have  become  free.  Circular  or 
elliptical,  oilen  numerous,  3-4  millimetres  across,  resembling  lenticels 
when  dry  and  contracted. 

Tbemblla  dependens,  B.  &  C.  Pendulous,  elongato-clavate,  at- 
tached by  a  slender  stem-like  base,  mucilaginous,  pale  dingy  3'ellow;  the 
central  portion  consisting  of  exceedingly  thin  hyphse  immersed  iu 
mucilage;  towards  the  even  surface  the  hyphm  become  thicker  and 
form  a  compact  layer  which  produces  basidia  at  every  part  of  the  sur- 
face; basidia  spherical  with  four  elongated  sterigmata;  spores  elliptic- 
oblong,  smooth,  colorless,  7  by  3-3.5  yw. 

Tremella  dependenSj  B.  &  C,  Grev.,  Vol.  Ii,  p.l9;  Sacc.  Syll.,  Vol. 
Yi,  No.  8396.  Hanging  down  from  under  side  of  rotten  poplar  {Lirio- 
dendron)  logs  after  rain,  Alabama.  Peters. 
The  following  note  accompanied  the  specimens : 
^*  Sack  like,  elongated,  round,  subclavate,  subtranslneeut,  thin, 
watery,  mucilaginous,  dissolving  when  the  thin  outer  skin  is  broken, 
pale,  watery,  greenish-yellow,  jj-l  inch  long."  The  green  tinge  is  due 
to  minute  algae. 

Tremella  bufo  lutea,  B.  &  C.  A  very  remarkable  form,  attached 
laterally  by  a  broad  base,  imbricated,  resembling  Stereum  hirsutum 
in  habit;  more  or  less  reniform  or  semicircular,  margin  sometimes 
lobed,  yellow  brown  or  amber,  translucent  when  moist,  upper  surface 
irregularly  nodulose  and  with  a  tendency  to  form  concentric  zones  due 
to  the  arrangement  of  the  nodules,  under  surface  almost  smooth;  sub- 
stance thick,  very  cartilaginous,  central  portion  composed  of  much- 
branched  hyphse  with  thick  gelatinous  walls;  toward  the  outside,  above 
and  below,  the  hyphsd  are  dense  and  parallel,  but  showing  no  trace  of 
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differentiation  into  basidia  or  gonidiophores.  From  4-6  by  3-4  centi- 
metres, and  3-4  milimetres  thick  at  the  ba&e,  thinner  toward  the  mar- 
gin. Every  portion  perfectly  smooth.  Berkeley's  remark  **  uno  puncto 
afiixa,''  mast  have  been  a  slip  of  the  pen. 

Tremella  rufolutea,  B.  &  C,  Jonrn.  Linn.  Soc.,  1869,  Vol.  x,  p.  340; 
Sacc.  SylL,  Vol.  vi,  No.  8394. 

DESCRIPTION  OF  PLATE. 

1.  Sarcomyoes  vinosUf  section,  natural  size. 

2, 3.  Ascus,  spores,  and  paraphyses  of  same,  X  400. 

4.  DaQryop9i9  gtfrooephalay  natural  size. 

5.  Same,  X  6. 

6,7.  Portion  of  hymenium  and  spores  of  same,  X  400. 

8.  Peziza  protru9a,  X  75. 

9.  Portion  of  hymenium  and  margin  of  same  in  section,  X  400. 

10.  Asci  and  spores  of  same,  X  400. 

11.  Spores  ofsame,X  1,200. 

12.  CypkellatelafXlb. 

13.  Portion  of  hymenium  of  same,  X  400. 

14.  Dacryamyoea  enata,  natural  size. 

15.  Spores  of  same,  X  400. 

16.  Stamnariapuaio,  natural  size. 

17.  lb.  Ascus,  paraphyses,  and  %pore8  of  same,  X  400. 

19.  Dacryopsit^  Ellitianay  natural  size. 

20.  Section  of  portion  of  hymeuium  of  same,  X  400. 

21.  Gouidiophores  and  gonidia  of  same,  X  1,200. 

22.  DacryopaU  unico/or,  natural  size. 

23.  Gonidiophores  and  gouidia  of  same,  X  1,200. 

24.  Spores  of  same,  X  400. 

25.  Daoryopeis  nuda,  natural  size. 

26.  Section  of  portion  of  hymenium  of  same,  X  400. 


INDEX  TO  NORTH  AMERICAN  MYCOLOGICAL  LITERATURE. 
By  David  G.  Fairchild. 

177.  Anderson,  F.  W.    Biographioal  sketch  of  JT.  B.  EUis.    Bot.  Gaz.  Crawfordsville.  In- 

diana, Vol.  XV,  No.  11,  November,  1890,  pp.  299-304.  Gives  an  account  of  the 
life  of  this  pioneer  of  North  American  Mycology. 

178.  Bailey;  L.  H.    Peaches  and  yeUowi  in  the  Chesapeake  oonntry.     American  Garden, 

Now  York,  January,  1891,  Vol.  xii,  No.  1,  pp.  20-23.  Describes  conditions  of 
the  disease  iu  Maryland  aud  Delaware.  Refers  to  late  investigatioDS  of  the 
Division  of  Vegetable  Pathology,  showing  disease  to  be  of  contagious  Dstnre 
not  affected  by  fertilizers. 

17i).  .    ThepeaohyeUowi.    Bull,  xxv.,  Cornell  Agr.  Ex,  Sta.  Ithaca,  New  Yort 

December,  1890,  pp.  178-180.  Gives  account  of  work  of  Dr.  Erwin  F.  Smith,  of 
thcDepartment  of  Agriculture,  upon  the  disease,  with  note  as  to  the  New  Vorfc 
State  law  in  regard  to  the  matter. 

180.  Bessey,  Chas.  E.  An  old  botanical  letter.  Am.  Nat.,  December,  1890,  Vol.  xxiv,  No. 
288,  p.  1196.  Gives  verbatim  copy  of  a  letter  written  by  C.  H.  Pereoonto 
Sowerby,  from  Gottingen,  May  2,  1801,  alluding  to  the  latter'a  **Es^^^^ 
Fungi.'' 
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181.  .    Th«  hoft  indffic  of  Uw  ftmgi  of  tbo  United  SUtai.    Am.  Nat.,  xxiv,  No.  288, 

December,  1890,  p.  1196.  Notices  work  of  Farlow  and  Seym  our  with  word  of 
commendation.    (See  126.) 

182.  .    Borne  bad  ftation  botany.    Ihid.,  p.  1197.    Criticioee  bulletin  of  Ohio  Ex- 
periment Station  npon  wheat  smut. 

183.  .   Wheat  nnnt.    lUd,    Notices  excellent  work  of  Kellerman  and  Swingle 

in  Ball.  12  of  Kane.  Ag.  Experiment  Station.    (See  157.) 

184.  .  North  AmeriouiipoeiM  of  Ijrloftoma.    /Md.,p.  1199.    Refers  to  work  by  A. 

P.  Morgan  upon  the  revision  of  the  genus  TyloMtoma, 

185.  .  New  North  Ameziosa  fliagi    Ihid.    (See  124.) 

186.  BOTLE,  D.  B.    A  parasitio  ftugns.    The  Microscope,  November,  1890,  Vol.  x.  No. 

11,  p.  343.  Note  given  of  discovery  at  Cape  Breton  of  larva  of  May  beetle 
attacked  by  fnngas  arising  from  the  head.  (Name  not  given.)  Specimen 
sent  to  Nova  Scotian  Institute  of  Natural  Sciences  by  Mr.  Boyle. 

187.  Braiard,  Major.    Champignons  nonveanz.    Revue  Mycologique,  Toulouse,  Octo- 

ber, 1890,  No.  48,  p.  177.  Describes  Phy»alo9pora  p^eudo-pusiula  (Berk.  Sc 
Curt.)  Braiard  A  Hariot,  (Sphatria  pustulUf  B.  &  C.)  on  rotten  leaf  from 
United  States,  Farlow,  legit. 

188.  BuR&iLL^  T.  J.    Preliminary  notes  upon  the  rotting  of  potatoes.  Proc.  Eleventh  Ann. 

Meeting  Soc.  for  Promotion  of  Agricultural  Science,  Indianapolis,  Indiana, 
August,  1890.  Notes  as  genetically  connected  with  the  rot  of  Irish  potato 
tubers  a  species  of  bacterium,  and  records  its  isolation  on  culture  media  with 
inoculations  upon  healthy  tubers. 

189.  .  A  baetexial  diseaie  of  oom  (with  fig.).    Third  Ann.  Report  of  Illinois  Ag. 

Ex.  Sta.,  1889-1890  (issued  1890).  Extract  from  BuU.  No.  6,  Illinois  Ag.  Ex. 
Sta.  Mentions  inoculation  experiments  with  pure  cultures  of  bacterium  as 
causing  disease,  with  opinion  that  the  same  germs  may  cause  death  of  cattle 
when  diseased  corn  stalks  are  eaten. 

190.  COOKB,  M.  C.    Some  exotic  ftmgi.    Grevillea,  June,  1890,  Vol.  18,  No.  88,  p.  86. 

Describes  Lizonia  Mphagni,  n,  s.,on  desA  Sphagnum  from  Maine  and  Valsa 
{Eutypella)  elavulaia^  n.  s.,  on  Ailanthus  bark.  Collected  by  Mrs.  Brittou  on 
Staten  Island. 

191. .    iTorth  Ameriosa  ftmgi,  Grevillea,  September,  1890,  Vol.  xix,  No.  89,  pp. 

14-15.  Describes  Cyphella  fumosa^  n.  s.  On  rotting  leaves  of  GladioluSy  South 
Carolina,  EKahdo9pora  «adalefi«tc,  n.  s.,  on  Sahal,  South  Carolina.  Stilbum 
(Cilioiopodium)  aurifiluMf  Gerard.,  on  Dasdalea  unioolor,  United  States,  and 
Uredo  amsonia,  n.  s.,on  Amaoniaf  South  Carolina. 

192.  Dudley.  W.  R.    The  hoUyhoek  mst  (with  fig.).    Ball,  xxv,  Cornell  Ag.  Ex.  Sta., 

Ithaca,  New  York,  December,  1890,  pp.  154-155.  Gives  popular  description 
of  Pnceinia  malvaoearumf  Mont.,  suggesting  ais  a  remedy  permanganate  of 
potash,  two  tablespoonfuls  of  saturated  solution  to  1  quart  of  water ;  applied 
with  a  sponge. 

193.  Elus,  J.  B.,  AND  EvERHART,  B.  M.    The  North  American  Pyrenomyoetes.    A  con- 

tribution to  mycologic  botany.  Bull.  Torrey  Bot.  Club,  New  York,  January 
1891,  Vol.  XVIII,  No.  1,  p.  31.  Give  notice  of  subsequent  appearance  of  the 
work  by  placing  advance  sheets  in  the  hands  of  the  editors  of  the  Bulletin. 

194.  Galloway,  B.  T.    Note  on  the  nomenelataro  of  Uneinnla  spiralis,  B.  ft  C.    Bot.  Gaz., 

December  26, 1890,  Vol.  xv.  No.  12,  p.  339.  Gives  correct  synonymy  of  the 
species,  preferring  Unoinula  spiralis,  Berkeley  &,  Cnrtis,  1857. 

195. .    Some  zeoent  observations  on  black  rot  of  the  grape.    Ihid.f  pp.  60-63.    Gives 

the  results  of  three  experiments  to  prove  the  relationship  between  Phyllon- 
ticia  lahrusecB,  Thiim.,P.  ampelopHdU,  E.  &  M.,  and  Lcsstadia  Bidwellii  (Ell.) 
y.  ^  R.  Records  characteristic  Phyllosticta  spotH  upon  Ampelopais  and  Viiis 
from  sowings  of  ascospores  of  Lcestadia  BidwelUi  (Ell.),  V.  <Sr.  R.,  aifd  entirely 
negative  resnltn  from  all  sowings  of  pycnidia  spores.    (See  130.) 
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196. AND  Fairchild,  D.  6.    A  oomparatiye  test  of  wme  of  tho  eopper  prapurttue 

in  tbo  tnatmoiit  of  Uaek  rot  of  grspoo.  Proc.  1 1th  Ann.  Meeting  Society  for  the 
Promotion  of  Agricultural  Science,  Indianapolis,  Indiana,  Angnst  18, 19,  If'X-, 
pp.  59, 60  (issned  December,  1890).  Give  resnlt  of  experiments  in  Virginu 
to  test  comparative  efficacy  of  Bordeaux  mixture,  ammoniacal  solution  of 
copper  carbonate,  copper  carbonate  in  suspension,  and  combination  of  Bor- 
deaux mixture  and  ammoniacal  solution  of  copper  carbonate,  three  treat- 
ments of  the  former,  five  of  the  latter.  Conclude  Bordeaux  to  have  saved  tbe 
largest  per  cent  of  fruit,  but  ammoniacal  solution  to  be  most  economical. 

197.  Garman,  H.    Some  strawberry  pests;  the  strawberry  leaf-Uight  ftmgus.    Bull.  31, 

Kentucky  Ag.  Ex.  Sta.,  December,  1890,  Lexington,  Kentucky,  pp.  3-i:l 
Describes  disease  with  figures  giving  results  of  careful  experiments  vith 
Bordeaux  mixture,  eau  celeste,  liver  of  sulphur,  and  London  purple  as  pctv 
ventives.  Concludes  Bordeaux,  applied  at  intervals  of  two  weeks  after  re- 
moval of  berries,  most  effective  in  prevention  of  Ramularia  Tulandf  Sacc., 
eau  celeste  standing  second,  and  London  purple,  although  better  than  no 
fungicide,  standing  last.  Thinks  the  removal  of  diseased  leaves  in  summer, 
if  not  followed  by  fungicidal  applications,  more  injurious  than  beneficial, 
because  lessening  shade  to  young  leaves. 

198.  Hall,  Clifford  C.    Stinking  smut  of  wheat.    The  Modem  Miller,  Kansas  City, 

Missouri,  October  1890,  Vol.  14,  No.  9,  p.  255  (with  fig.  from  Bull.  12,  Kaoa. 
Ex.  Station).  Gives  short  extract  from  Bull.  1%  Kans.  Ag.  Ex.  Station, 
1890.  (See  157.) 

199.  Halsted,  B.  D.    Some  ftmgous  diseaaes  of  the  sweet  potato.    Bull.  76,  New  Jer- 

sey Ag.  Ex.  Station,  New  Brunswick,  New  Jersey,  November  28,  1890  (with 
numerous  figures).  Describes,  with  figures  and  recommendations  for  treat- 
ment, soft  rot,  {Bhigopua  nigricans,  Ehr.),  black  rot  {CeratocjfstiM  fimbnata, 
£11.  &,  Hals.,  n.  s.)  soil  rot,  {AcrocyBiiB  hatatue,  £11.  &  Hals.,  u.  s.)  stcDi  rot, 
white  rot  (PeittoiZZtttm,8p.),  dry  rot,  {Phoma  datoto,  £11.  &,  Hals.,  n.  s.)  scarf, 
{Manilochcdtea  infuaoanSf  £11.  &,  Hals.  n.  s.)  leaf-blight  (PhyUostieiahataiicoJa, 
£.  &  M.),  leaf  mold  lCy$topua  ipamcea-pandurance,  (Sohw.)  Farl].  A  very 
valuable  bulletin  of  monographic  nature,  to  furnish  a  basis  for  experimental 
work  upon  the  diseases  of  this  important  crop.   • 

200.  .    Votes  upon  Peionosporo»  for  1890.    Bot.  Gaz.,  December  26,  1890,  Vol. 

XV,  No.  12,  pp.  320-324.  Gives  notes  of  abundance,  destructiveuese,  aud 
previous  mention  in  America  of  the  following :  Phyiophthora  infesians,  DBy. ; 
P.  phaseoH,  Thax.;  Plaamopara  viticola,  (B.  &  C. ),  Berl  &  DeT.,  on  Vitis,  Ampc- 
lopais  tricuspidatay  and  A,  quinquefolia  ;  P.  Entoapora,  Scbrcpt,  on  Erigeron  Can- 
adenae  ;  P.  geranii,  (Peck)  Berl.,  on  G,  Carolinianum;  Bremla  laciuar,  Regel,  on 
L,  Canadensis ;  P,  parasitica,  DBy.,  on  Cardamine,  hirsuta,  C.  laciniala,  Ilts- 
peris  matronalis,  and  outer  leaves  of  cabbage;  P.  rroZrp,  DBy.,  on  Ftola,  ep.; 
P.  Cubensis  on  cucumbers;  P.  effusa on  Spinacea;  P.  Ficari{Bf  Tnl.,  on  Ranttn- 
cuius  ahartivus;  P.  alia,  Fl.,  on  Plantago  major,  P.  Zanceofa to,  and  P.Vtrginica: 
P.  obovata,  Bonord.  on  Spergula  arvensis  found  with  Puceinia  spergnUv,  DC, 
a  new  rust  to  this  country ;  Cystop^ts  ipomocw-pandurana:,  (Scbw.)  Farl. 

201. .    Anew  anthraenose  of  poppers  (with  fig.).    Bnll.  Torr.  Bot.  Club,  Vol. 

XVIII  No.  1,  pp.  14-15.  Describes  as  new  CoUetotiHohnm  nigrum,  FAVm  & 
Halsted,  which  attacks  and  causes  serious  damage  to  the  fruits  of  Capsicum 
annuum  in  New  Jersey. 

202.  .    The  rot  among  late  potatoss.    Garden  and  Forest,  Now  York,  NoyeniI)er 

12, 1890, Vol.  Ill,  No.  142,  p.  551  (1  column).  Notes  destrnctiveness  in  New  Jer- 
sey in  1890.    Recommends  spraying  with  copper  componnds. 

203.  .  The  root  rot  of  salsUjr.  Garden  and  Forest,  New  York,  November  26, 1890, 

Vol.  Ill,  No.  144,  p.  576  (1  column).  Notes  disease  of  salsify  closely  connected 
with  bacteria;  which  bacteria  are  able  to  cause  rot  in  the  egg  plant,  8T\eet 
potato,  white  potato,  onion,  and  apple.    The  germ  not  isolated  in  cultures, 
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204. .  The  enabeny  loald  ( with  fign. ).  Garden  and  Forest,  New  York,  December  3, 

1890,  Vo).  Ill,  No.  145,  p.  583  (2  colainnii).  Givea  account  of  the  acald  with 
conditious  probably  favorable  to  the  development  of  the  disease,  as  decay  iug 
vegetation  and  stagnant  water. 

205. .  The  mignmetto  diieaie.  Garden  and  Forest,  New York,Jannary21,l891,yol. 

i\%  No.  152,  p.  33  (half  column).  Notes  destructive  case  of  Cerco§pora  reaedw, 
Fckl.,  upon  hot-house  mignonette,  recommending  Bordeaux  mixture  as  pre- 
ventive. 

206. .  The  potato  rot;  its  natura,  and  raggsstioni  fat  ohseking  it  in  the  ftiture  (with 

fig.).  Rural  New  Yorker,  New  York,  Vol.  XLix,  No.  2129,  p.  771,  November  15, 
181)0.  Popular  exposition  of  subject,  suggesting  remedies. 

207. .  The  lots  of  the  sweet  potatoes.  Proc.  11th  Ann.  Meeting  Society  for  the  Pro- 
motion of  Agricultural  Science,  Indianapolis,  Indiana,  August  18, 19,  lh90,  pp. 
27-28 (issued December,  1890) .  (Abstract. )  Discusses  briefly  ground  rut,  soft 
rot,  black  rot,  or  black  root,  yellow  rot  or  stem  rot,  and  dry  rot,  giving  gen- 
eral characters  and  results  of  investigation.  Notes  Bhizopua  nigricans  as 
cause  of  soft  rot  and  PeHioillium  as,  cause  of  dry  rot. 

206.  Hariot,  p.,  and  Karsten,  P.  A.  Mioromyoetef  novi.  Revue  Mycolugique,  Tou- 
louse, July,  1890,  No.  47.  Describes  Calosphasria  imilacis,  Kars.  &  Har.,  on 
Smilax  from  Ohio,  legit  Lesqoereux.  Carnularia  RhoiSj  (Berk,  f )  Karst.  Sphce- 
nmema  Rhai$f  Berk.  Syn.  f  On  Rhaia  from  Ohio,  legit  Lesquereux ;  Phomapicea 
(Pers.)  Sacc,  var.  chenopodiiy  Karst  Sc  Har.  on  Chenopodium  from  Ohio,  Les- 
quereux legit. 

209.  HowKLL.  J.  K.    The  elover  rust  [  Uromycea IHfolii,  (Alb.  &  Schw).  Wint.].    Bull. 

XXIV,  December,  1890.  Cornell  Univ.  Ag.  Ex.  Sta.,  Ithaca,  New  York,  pp. 
129-139.  (with  figs.).  Note  by  W.  R.  Dudley.  Gives  occurrence,  distribu- 
tion, and  injuriousness  of  the  parasite,  with  careful  description  of  vegetative 
and  reproductive  organs  and  observations  on  development ;  also,  au  account 
of  artificial  cultures  and  infections.  Concludes  the  fungus  to  be  propagated 
throughout  the  growing  season  by  Uredo  spores,  which  prefer  a  low  tempera- 
ture in  germination,  and  are  genetically  connected  with  the  tccidial  stage. 

210.  Jones,  L.  R.    The  potato  rot  and  apple  seab.    Newspaper  Bull.  No.  2,  Vermont 

Agr.  Ex.  Sta.,  Burlington,  Vermont,  1890.  Popular  description  of  fungi  caus- 
ing diseases,  with  formulae  for  copper  compounds  and  directions  for  treat- 
ment. 

211.  Kellerman,  W.  a.'  More  abont  imut  of  oats.    Industrialist,  Manhattan,  Kansas, 

January  24, 1891,  Vol.  xvi.  No.  18,  p.  69  (H  columns).  Announces  the  prepa- 
ration of  Bull.  15,  Kans.  State  Agr.  Ex.  Station  to  appear  subsequently. 
Records  the  discovery  of  quantities  of  hidden  smut  in  plats  of  oats,  pointing 
to  a  too  low  estimate  of  injury.  Claims  for  the  Jensen  hot- water  method 
augmentation  of  oat  crop  in  excess  of  that  due  to  prevention  of  the  smut, 
mentions  as  promising  fungicide,  one-half  per  cent  solutiou  of  potassium 
sulphide,  1  pound  to  24  gallons  of  water,  leaving  seed  in  the  solution  24 
hours.  Gives  as  probable  loss  from  smut  in  Kansas  for  18B8-'89-'90  a  little 
less  than  six  millions  of  dollars. 

212.  • AND  Swingle,  W.  T.    Preliminary  experiments  with  ftmgioides  for  stinking 

smut  of  wheat.  Report  of  Kansas  State  Board  of  Agr.  for  month  ending  Au- 
gust 31  (issued  October  1,  1890),  pp.  5-29,  with  plate.  Reprint  Bull.  12  of 
Botanical  Dept.  Agr.  Ex.  Sta.,  Manhattan,  Kansas,  August  1890  (issued Octo- 
ber 1).     (See  157.) 

213.  Lagbriieim,  G.  Db.    Kote  snr  un  nouvean  parasite  dsagerenx  de  la  Vigne  ( Uredo 

ViaJcBj  sp.  nov).  Comptes  Rendus,  Paris,  Tome  ex,  1890,  p.  7*28,  and  Rev.  Gen. 
de  Bot.,  September  15, 1890.  Describes  Uredo  ViaJoi  as  a  new  UredinesB  upon 
leaves  of  Vitis  found  in  Jamaica  near  Rockfort.  Decides  it  entirely  differ- 
ent from  {7.  viti8,  ThUm.,  which  is  not  a  fungus.  Of  special  interest  as  the 
first  recorded  Uredineee  upon  Viiia,    Name  in  honor  of  P.  Viala. 
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214.  Lelono,  B.  M.   Fnogoni  gnrowths.  Thirteenth  Add.  Report  of  Secretary  of  Cali- 

fornia Stato  Board  of  Agr.  Sopplement,  pp.  242-249  (with  1  ]ith.  plate).  Gives 
general  description  of  fangi,  quoting  from  Harkneas^  California  State  Bovd 
of  Hort,  1883,  and  treats  of  Shot-hole  apricot  fnngns  {Sepioriu  eerarimOf  Pk.) 
(with  fig.)f  mentioning  spread  of  disease  to  peach,  plam,  prune,  and  even 
apple  and  pear  trees  adjacent  to  apricots.  Suggests  various  remedies.  Peir 
cracking  and  leaf  blight  {Entomoaparium  nuLculaium^  L^v.)  (with  figs.),  qaotee 
from  Galloway's  report,  U.  S.  Dept.  Agriculture,  both  as  to  fungns  and  rem- 
edies. Recommends  as  most  successful  remedy  applied  both  for  scale  and 
fungus,  sulphur  3  pounds,  caustic  soda  (98  i>er  cent)  2  pounds,  whale  oil 
soap,  25  pounds  made  up  to  100  gallons.  Apple  scab  IFHsivladiUrm  dendritictim, 
(Wallr.)  Fckl.]  (with  fig.),  gives  summary  of  description  and  treatment  of 
diseases  in  Report  of  U.  S.  Dept.  Agr.  1887,  also  results  of  Professor  Tafl's  Ex- 
periments, in  Bull.  11,  Piv.  Veg.  Path.,  U.   S.  Dept.  Agr.    (See  104.) 

215.  Maynard,  S.  T.  Fongiddes  and  insectioidot  on  the  apple,  pear,  and  plum.  Bull.  No.  11. 

Mass.  Hatch  Ex.  Sta.  Gives  results  of  experiments  in  which  the  ammoniacal 
solution  of  copper  carbonate  mixed  with  Paris  green  solution  injured  tb« 
foliage  and  proved  ineffectual  against  the  scab  {FuHcladium  dendriticmm). 
Mixtures  of  Bordeaux  with  Paris  green  proved  equally  ineffectnal.  Decides 
plum  wart  {Plowrightia  fnorbosa),  to  be  controllable  by  use  of  kerosene  mixed 
with  some  bright  colored  pigment  and  also  kept  in  check  by  useof  Bordeaux. 
Gives  analysis  of  10  pounds  of  grapes,  attached  to  stems  and  detached  from 
stems,  sprayed  vigorously  with  Bordeaux  as  showing  respectively  0.00996 
and  0.00031  pound  of  copper  oxide.  Thinks  Bordeaux  effectual  in  treat- 
ment of  mildew  and  "rot." 

216.  MclLVAiNE,  Cha8.    VatoT^s  peaianti^Toadstooli.    Youths'  Companion,  Febm- 

ary  27,  1890,  p.  114  (2  columns  with  figs.),  treats  in  popular  way  of  edible 
fungi,  giving  means  of  distinction. 

217.  Pammel,  L.  H.  Some  ftmgus  root  diseases.    Proc.  11th  Ann.  Meet.  Soc.  for  Prom. 

of  Agricultural  Science,  ludianapolis,  Indiana, August  1890,  pp.  91-94.  Gives 
general  account  of  root  diseases  with  special  mention  of  a  sclerotium  root  dis- 
ease of  MeManthus  annutu  resembling  somewhat  Sclerotinia  Mclerotiarum,  Re- 
cords experiment  with  iron  sulphate,  copper  sulphate,  chloride  of  lime,  sul- 
phur, and  various  fertilizers  against  cotton-root  rot  which  proved  wholly 
unsuccessful.  Suggests  rotation  of  crops  as  best  method  of  dealing  with  such 
parasites. 

218.  Panton,  J.  HoYBS.    Smut;  its haUt  and  remedies.    Bull,  lvi,  Guelph  Agricultural 

College,  Guelph,  December  9,  1890.  Describes  popularly  Tilletia  caries  {hunt  or 
stinking  Bm\kt\U8tilago  carho  (common  or  loose  smut),  recommending  as  rem- 
edies clean  seed,  copper  sulphate  1  pound  to  1  gallon  of  water,  caustic  pot- 
ash, 1  pound  in  6  gallons  of  water,  brine,  and  immersion  for  5  minutes  in  wa- 
tor  at  135°  F.  or  for  15  minutes  in  water  at  132^  F. 

219.  Patouillard,  N.    Fragments  myeologiqoe.   JournaldeBot.,No.  10, 1890,  describes 

Iihyphallus  cu<>ullatu8,  n.s.  on  the  earth,  Cambridge,  Massachusetts.  From 
licrbarinni  of  W.  G.  Farlow. 

220.  Peck,  C.  H.  Wheat  smut  and  its  treatment.   Cult,  and  Country  Gent.,  Albany, 

New  York,  October  30,  1890,  Vol.  lv,  No.  1970,  p.  855  (2  columns).  Describes 
in  popular  language  the  diseases  caused  by  Ustilago  tritici,  Tillctia  fcetcMj 
and  T,  tritidf  giving  extract  from  Bull.  12,  Kausas  Ag.  Ex.  Sta.,  oontaioing 
description  of  Jensen  hot- water  method  of  treatment.     (See  157.) 

221.  .    Potato  rot    Bordeaux  mixture.    Cult,  and  Country  Gent.,  Albany,  New 

York,  November  30, 1890,  Vol.  lv,  No.  1973,  p.  916  (half  column).  Replieeto 
inquiry  about  disease,  recommending  the  Bordeaux  mixture  as  remedy 
against  Phytophihora  infeatanM,  DBy. 
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?22.  Peirce,  Geo.  J.  Votai  on  Cortieiiim  Oalmii,  B.  ft  C,  and  Mlehmera  artoereM,  B.  k  0. 
(with  plate).  Ball.  Torr.  Bot.  Club,  New  York,  Decemlier  9,  1890,  Vol.  xvii, 
No.  12,  pp.  301-310.  Clean  up  the  qoeetion  of  the  xuethod  of  spore  formatioa 
in  Coriicium  OakeHij  B.  &  C,  deciding  the  basidial  spores  to  be  borne  on  ba- 
sidia  which  are  modified  and  developed  parapbyses  whose  bristles  have 
become  larger  fewer,  longer,  and  more  erect ;  and  the  couidial  spores  to 
appear  upon  similar  bristles  either  before  or  after  the  formation  of  basidiul 
spores.  Decides  the  species  of  Coriidum  to  be  distinct  from  C.  amorphum. 
Arrives  at  the  conclusion  in  case  of  Michenera  artocreas  that  a  basidial  stage 
does  not  exist,  or  is  replaced  by  the  conidial  stage,  which  consists  of  flnsk- 
shaped  mother  cells  containing  single  conidia  and  provided  with  flagellate  t  i  ps. 

2^.  PiERCS,  N.  B.  The  mysterious  vine  disease.  Thirteenth  Ann.  Report  California 
State  Board  of  Horticulture,  Sacramento,  California,  pp.  109-177.  Compares 
the  disease  with  folletage  and  mal  neroy  French  and  Italian  diseases  which 
bear  a  more  or  less  close  relation  to  it.  Gives  results  of  field  and  laboratory 
investigations,  history  of  the  spread  and  characteristics  of  the  movements  of 
the  disease  in  California.  Decides  the  malady  not  to  be  due  exclusively  to 
ordinary  parasitic  vine  fungi,  giving  various  views  as  to  the  cause  of  fol- 
letage and  mal  nero, 

224.  Eex,  Geo.  A.  BeseriptioiiB  of  three  new  spedes  of  M yzomyoetsi,  with  notes  on  other 
forms  in  oentary  XXY  of  Ellis  ft  Everhart,  Vorth  American  fangi.  Proc.  Aead- 
Nat.  Sci.,  Philadelphia,  Part  ii,  AprilSeptember,  l»90,  pp.  192-196.  Describes 
as  new  Phifsarum  totiemm.  Rex,  No.  2489,  N.  A.  F.,7Hc/ita  suhfusca^  Rex,  No. 
3495,  Trickia  ereota,  Rex,  No.  2496.  Gives  variationH  found  to  exist  in  Didy- 
mium  erimttim,  Pk.,  No.  2493,  N.  A.  F.,  and  No.  2089,  N.  A.  F.,  and  thinks  the 
two  specimens  distributed  under  these  numbers  referable  to  the  above  ex- 
tremely variable  species.  Redescribes,  on  account  of  inadequacy  of  former 
descriptions,  BadKamia  lilacina,  Fr.,  No.  2494,  N.  A,  F. 

225. .  Votes  on  the  development  of  Tnbolina  cylindrioa  and  allied  species  of  Myz- 

omyoetei.  Bot.  Gaz.,  December  26,  1890,  Vol.  xv,  No.  12,  pp.  315-320.  Con- 
siders the  formative  Plasmodium  and  subsequent  stages  in  its  relation  to  the 
systematic  study  of  the  MyxomyoeieSy  citing  various  species  to  show  the 
constancy  of  color  in  plasmodia  of  the  same  species.  Expresses  opinion  that 
the  color  of  corresponding  stages  of  development  of  individual  sporangia 
from  Plasmodium  to  maturity  is  always  the  same.  Supports  this  view  with 
observations  upon  TubulinaoyUndrioa,  (Bull.),  T.  siipiiatay  and  SiphoptychxHrn 
Ca$paryif  Rostfki. 

226.  ScRiBNER,  F.  L.  The  Entomosporiom  of  the  pear  and  qoinoe  (with  figs.).  Orchard 
and  Garden,  Little  Silver,  New  Jersey,  September,  1890,  Vol.  xii,  No.  9,  p.  166. 
DifMsusses  use  of  the  word  **  blight "  for  the  disease,  and,  together  with  popu- 
lar description  and  notes  on  distribution,  gives  as  moHt  effective  remedy  Bor- 
deaux mixture  preceded  by  early  treatments  with  simple  solution  of  copper 
sulphate. 

227. .  Leaf  spot  disease  of  the  plum  and  cherry  (Septoria  ce/asina,  Pk.)  (with  figs). 

Orchard  and  Garden,  Little  Silver,  New  Jersey,  October  1890,  Vol.  xii.  No.  10, 
p.  183  (2  columns).  Gives  popular  description  of  fongus,  with  recommendation 
that  copper  nulphate  be  used  as  preventive. 

228. .  Fnngns  diseases  of  grapevines  (with  figs.).  Ibid,  With  aid  of  figures,  illus- 
trates characteristics  of  grape  leaf-blight,  black  rot,  and  anthracnoso  upon 
the  leaf,  quoting  results  of  experiment  in  treatment  of  black  rot  by  the  De- 
partment of  Agriculture.    (See  195.) 

229. ,  Bean  nut  (with  figs.).    Orchard  and  Garden,  Little  Silver,  New  Jersey, 

November,  1890,  Vol.  xii.  No.  11,  p.  200-201.  With  excellent  illustrations, 
describes  carefully,  in  popular  language,  the  life-history  of  Uromyces  phoMe- 
oil.  Recommends  spraying  with  copper  compounds  and  destruction  of  all 
infected  material  in  the  fall. 
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230.  .    Beet  Eiut  (with  fig.  from  Ann.  Rep.,  1887,  U.  8.  Dept.  of  Agr.).  /M.,  p. 

201.  MentioDs  presence  of  diseaae  as  confined,  bo  far  as  known,  to  Califoruia. 
Gives  life-history,  and  suggests  as  remedies  iron  chloride  in  dilute  mlation. 

231.  .    Powdery  mildew  of  the  eherxy  (with  figs.).    Orchard  and  Garden,  Little 

Silver,  New  Jersey,  December,  1890,  Vol.  xii,  No.  12,  pp.  210-211.  Describes 
popularly  the  life-history  of  Podotpkara  oxjfocanihce,  recommending  as  pre- 
ventive fungicide,  snlphnret  of  potassium,  one-half  ounce  to  the  gallon  of 
water,  applied  while  warm. 

232.  .    Treatment  of  anthracnoee  of  the  ▼ine.    Ihid,  (quarter  column).    Quotes 

formnla  for  treatment  from  Le  Prog.  Agricole,  October  26,  1890 :  Water,  3 
gallons;  iron  sulphate,  7  pounds;  copper  sulphate,  2  pounds;  sulphuric 
acid,  1  gill.  Also,  powder  made  by  mixing  equal  parts  of  Portland  eemeut 
and  sublimated  sulphur. 

233.  .    Boie  Itaf-blight    /MdL  (with  figs.).    Gives  popular  description  of  Cerco- 

spora  roscBcola  and  efi'ects  upon  host.  Thinks  plants  placed  where  air  and 
light  are  abundant  seldom  suffer  from  the  disease. 

234.  .    Beet  leaf-blight  (with  figs.).    Ibid.    Describes  Cercasppra  heticola  popn- 

larly,  and  recommends  clear  and  open  culture  as  means  of  lessening  liabflity 
to  disease. 

235.  Seymour,  A.  B.     Bose  rusts  (with   figs.).     American  Garden,  New  York,  Oc- 

tober, 1890,  Vol.  XI,  No.  10,  p.  60:^  Notices  Phragmidium  mneronatum  and 
Ph,  ro8w-alpinWf  giving  distinctions  and  life-history.  Decides  Ph.  mucroua- 
tum,  var.  Americanumy  Pk.,  to  be  identical  with  Ph,  rotte^lpina, 

236.  Stewart,  Henry.    Cotton  rust    American  Agriculturist,  New  York,  December, 

1890,  Vol.  XLix,  No.  12,  p.  638  (1  column).  Denies  popular  belief  that  the 
disease  is  in  any  way  connected  with  the  growing  of  clover,  and  refers  it  to 
the  attacks  of  a  fungus  (name  not  given). 

237.  Stokes,  A.  C.    A  ftm^oos  parasite  .of  Diatoms  (with  figs,  redrawn).    The  Micro- 

scope, January,  1891,  Vol.  xi.  No.  i,  pp.  24-26.  Gives  an  account  of  anew 
genus  of  fungi  (/Sep tocarpu«)  described  by  Kopf  in  a  monograph,  as  infecting 
diatoms  in  subalpine  bog-pools  of  Norway,  and  translated  by  Mr.  G.  C.  Karop 
in  Journal  of  the  Qnakett  Microscopical  Club,  London.  The  species  of  diatom 
affected  was  Pinnularia,  and  the  fungns  is  considered  distinct  from  that  at- 
tacking Desmids. 

238.  Thaxter,  Roland.    The  potato  scab.    Bull.  No.  105,  Conn.  Agrl.  Ex.  Sta.,  New 

Haven,  December,  1890,  pp.  3,4.  Gives  preliminary  report  upon  the  disease 
which  has  been  proved  beyond  doubt  to  be  connected,  as  an  effect,  with  an  ex- 
tremely minute  fungus  resembling,  with  exception  of  a  branching  character, 
certain  polymorphic  bacteria.  Records  careful  inoculation  experiments  which 
establish  connection  between  the  * '  deep ''  scab  and  the  fungns,  and  gives  short 
account  of  pure  cultures  in  solid  culture  media.  Mentions  work  in  progress 
upon  morphologically  identical  fungns  found  commonly  upon  refuse  material. 

239 .    On  oertain  new  and  peooliar  North  AmerieanHyphomyoetes,  I.  (with  Plates  in 

and  IV),  Bot.  Gaz.,  Jan.  15, 1891,  pp.  14,  2B.  Enumerates  with  valuable  notes 
the  American  species  of  the  genera  (Edocephalumj  Prenss,  as  (E,  glomerulosit* 
Bull.)  Sacc,  (E.  echinulatum,  n.  s.,  (E.  rertioillatum  n.  s.,  Q;!,  pallidum  (B.au^ 
Br.)  Cost.  Considering  (E,  eleffans,  Prenss,  as  distinct  from  (E,  glomeruloi*^ 
and  (E.  roseum,  Cook,  as  a  synonym.  Decides  Rhopalomyce8  palliduSf  B.  and 
Br.  and  K,  candiduSj  B.  and  Br.  to  be  identical  and  synonyms  of  (E,  pallidun; 
and  Haploiricjium  fimetarium^  Riess.,  as  also  a  synonym  of  the  same  species. 
Gives  RhopalamyceB  eleganSf  Corda,  R,  cucurhiiarum,  Berk.  &.  Rav.,  R.atrangu- 
latuSt  n.  8.,  as  known  American  members  of  the  genus,  and  descibesano^ 
genus,  SigmoideomyceSf  upon  the  species  S.  dispiroideSj  found  upon  underside 
of  a  moist  log,  Burbank,  east  Tennessee.  Notes  that  the  gonus  bears  uiacb 
the  same  relation  to  (Edocephalum  that  DUpira  does  to  A$pergil(u8,  Closes 
with  synopsis  of  the  described  species  of  (Edocephalum  and  Ehopalomgeet, 
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240.  Weed,  C.  M.    Th«  loab  of  whMt  heodi.    Proc.  11th  Ann.  MeetiDg,  Society  for  the 

Promotion  of  Agricultural  Science,  ludianapolis,  Indiana,  August  Id,  19, 
ia90,pp.  47-48  (issued  December,  1890,  with  figi».)*  Notes  FK$i$parium  cuU 
morum,  W.  G.  Smith,  as  causing  serious  damage  to  the  heads  of  wheat  in 
Ohio. 

241.  .    A  second  ezpezimsnt  in  preysnting  the  iigorias  of  potato  Uight.    Bull.  Ohio 

Ag.  Ex.  Sta.,  second  series,  Vol.  iii.  No.  8,  September,  1890.  Gives  report 
of  somewhat  unsatisfactory  experiments  against  potato  blight  with  use  of 
Bordeaux  an<l  ammouiacal  copper  carbonate  solutions.  Notes  bacterial 
disease  as  found  by  Burrill  in  Illinois. 

242.  WiNGATK,  Harold.    Oroadella  operonlata,  Wing.    Vonyean  Xyxomyoete.    Revue 

Mycologique,  Toulouse,  April,  1890.  (November,  1889),  No.  46,  p.  74. 
Describes  a  uew  family  of  Myxomycetes{Oroadellaoe€f)ton9\Biingofthe  single 
species  Orcadella  operculaia,  found  in  Fairmount  Park,  Philadelphia,  and 
also  in  Maine  (Harvey),  growing  on  living  trunks  of  Quercus  ruhra.  Con- 
siders it  to  stand  in  order  4  of  Kostafinski  aftor  family  13  (Clathropijfchiacea) 
and  unites  in  a  measure  the  orders  Anemeas  and  Heterodermieat, 


OEKSRAL  juiiiJsJL 


Agar  agar  in  artUeial  enltiirM,  M,  lOS,  IH. 
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C<Mtof,2e. 
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Apoplexie,  97. 
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Apple  blight,  109. 

Apple  powdery  mildew,  treatment  of;  IL 
Apple  mat,  85,  131. 
Apple  acab.  81, 1S8. 132, 187. 18a 

Treatment  of,  19, 81, 85, 88, 87. 
Applea  ripe  rot  of,  104  (ma  Bitter  rot). 
Apricot,  ahot-hole  fungna,  188. 
Araenie  for  wheat  amnt,  117, 11& 
Artifldal  enltnrea  of— 

Cotton  anthracnoae,  102, 175, 178. 

Geraainm  diaeaae,  115. 

Hollyhock  anthracnoae,  47. 
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Ainrin  for  potato  blight,  78. 79. 
Bacteria: 

Cfenae  of  geraninm  diaeaae,  114. 

Canae  of  oat  diaeaae,  73, 18a 

Caoae  of  olive  tnbercnloala.  148, 150. 

Cnltnrea  of,  78. 

In  carnation  diaeaae,  128. 
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Bacteriological  work  at  the  soSlogical  atatloa  at 

Kaplea,  149. 
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Bnat,189. 

Kaat  and  other  ftingona  diacaaee,  185. 
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Leaf  blight  of,  190. 

Boat  of.  190. 
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In  northern  Ohio,  86. 
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New  remedies  for,  25. 
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Treatment  of,  11, 89. 
Black  rust  of  cotton,  173, 174.  « 

Black  spot  of  the  rose,  43. 
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Of  oak.  82. 
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Places  of  penetration,  ISOl 
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Scald,  18, 48, 187. 
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170. 
Curled  leaf,  83. 
Currants,  anthraonoae  of,  42. 
Cutting  out  for  pear  disease^  114. 
Damping  ofi;  41, 80, 84, 86, 87. 
Diatoms,  parasite  of,  190. 
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Etber  for  wheat  smut,  117. 
JBxoUc  fungi,  185. 
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For  dissemination  of  a  chinoh-hng  disease,  86. 

In  1880  in  ftingons  diseases  of  phuits,  81, 85. 

In  the  treatment  of  plant  diseases,  80, 137.    * 

With  fungicides  for  plant  diseases,  81. 

With  ftingioidea  for  stinking  smut  of  wheat, 
117. 

With  remedies  for  apple  scab,  86. 
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For  stinking  smut  of  wheat,  117, 187. 

New,  for  downy  mildew,  25. 
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Selative  value  of,  141. 


Fungoos  i 

Of  plants  and  their  remediea,  48,  8f. 

Of  sweet  potato.  186. 
Fungous  growths,  188. 
Fungous  root  diseases,  188. 
Fnngus  under  bark  of  log,  70. 
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Geranium  disease,  114. 
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Grain,  smut  of,  80, 181. 
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Black  rot  of,  190.    dee  Black  rot. ) 

Blight  or  rust  of,  05. 

Downy  mildew  of,  11, 25, 83, 00. 

New  fiingus  of,  187. 

Powdery  mildew  of,  13, 8J,  00. 

Ripe  rot  of,  IG4. 
Grape  Claflosporiam,  00. 
Grape  diseases : 

In  western  New  York,  17. 

Treatment  of,  83. 
Grape  Glmosporinm,  00. 
Grapevine : 

IMseases  in  MinnesoU,  83. 

Fungoos  diseases  of,  180. 
Greeley  rot,  83. 

Green  vitriol  (ma  Iron  sulphate). 
Gilf&n,Ga.,  plum  blight  in,  108. 
Ground  bone  for  lettuce,  17. 
Gypsum.    (Me  Copper  gypsum.) 
Gypsum,  calcined  for  grape  mildew,  74. 
Hackberry  knots,  83. 

Hatch,  A.  L.,  experiments  in  apple  scab  by,  10. 
Healing  of  wounds  on  trees,  41. 
Hollyhock  diseases.  43,  45, 185. 
HoUyhock,  new  disease  of,  45,  116, 135. 
Host  Index  of  United  SUtes  Fungi,  130,  186. 
Hot  water  for  preventing  smut,  27,  117, 118, 128, 

133,188. 
Improved  Yermorel  nozsle,  01. 
Index  to  North  American  Hycologlcal  Literature, 

80, 128, 184. 
Infection  experiments: 

On  olive  plants,  150. 

Witheotton  anthracnose,  105,  177. 

With  hollyhock  fungus,  4& 

With  oat  diaease,  73. 

With  ripe  rot,  166. 

With  smut  fungi,  8,  50, 61,  153, 156, 158, 163. 
Insecticide  and  fungicide  mixed,  21. 

Formula  for,  188. 
Iowa: 

Fungous  diseases  of  fruit  frees  in,  84. 

Saprophytic  fbngl  of  ea|^rn,  84. 
Iron  chloride  for  beet  rust,  180. 
Iron  sulphate: 

Cost  of,  26L 

For  anthracnose  of  grapes,  13, 85. 

For  washing  wounds  in  pear  trees,  114. 
Ithaca,  Wisconsin,  experiments  in  apple  scab  at, 

10. 
Japanese  plum  disease,  80. 
Jensen  method  of  preventing  smut,  27, 118, 128, 131, 

132,183,187. 
Journal  of  Mycology,  manner  of  publication,  45. 
Kansas,  peach  rosette  in,  144. 
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SMyokineaifl,  in  PeronotporapanuUiea,  40. 
Korosene  for  blftok  knot  of  plum,  188. 
KDftptaok  pump.  14, 50, 91. 

Cost  of.  20.  65. 

DesoriptioD  of,  51. 

New.  51. 
Eiibii,  iDfeetion  experiments  by,  01. 
Larch  diseAse,  41. 

Late  treatments  for  pear-leaf  blight,  138. 
Leafblight: 

Of  pear,  187. 

Of  qainoeand  pear,  42. 
Leaf  spot  of  plam  and  cherry,  189. 
Legislation  against  fungous  diseases.  82. 
Lettuce  mildew,  17. 

Life  history,  the  basis  of  classification,  181. 
Lily  disease  in  Bermuda,  43. 
Lima  beans,  mildew  on,  44,  86. 
Lime:  (sMCaloinm.) 

Cost  of,  20. 

For  grape  antbraonose,  14. 

For  grape  mildew,  74. 

For  wheat  smut,  117. 

List: 

Of  fnngi  on  Allium,  44. 

Of  Kansas  species  of  Peronosporaces,  41. 

Of  SUten  Island  fungi,  129. 
LitUe  Giant  sprayinf^  machine,  90. 
London  purple  mixed  with  fungicides,  21. 
Loose  smuts  of  cereals,  132. 
Louisiana,  new  ftingi  from,  36. 
Lye  for  wheat  smut,  117. 
Maple,  anthracnose  of,  82. 
Maxwell,  Dr.  W.  S..  experiments  in  orchard  of, 

187. 
Mercuric  chloride  for  wheat  smut,  117. 
Michigan  practice  in  preventing  yellows,  15. 
Mignonette  disease,  187. 
Mildew,  132. 

Of  cherry,  190. 

Of  grape,    {see  Downy  and  powdery  mildew. ) 

Of  Kansas,  41. 

Of  lettuce,  17. 

Oflimabeans,  44,  86. 

Of  pisnts  under  glass,  treatment  of,  10. 

Of  roses.  10. 136. 
Millet  smut : 

Development  in  host,  167, 108. 

Germination  of  spores,  2,  4,  160. 

Infection  experiment  with,  01,  166. 

Time  of  penetration  into  host,  157. 
Minnesota : 

Diseases  of  grapevine  in,  83. 

Species  of  Isaria  and  an  attendant  Pacbyba' 
slum,  75. 
Mixture  Na  5 : 

Comparative  value  of,  141. 

For  pear  leaf-blight,  140. 
Mold  on  the  onion,  42. 

Monograph  of  the  British  Qastromycetes,  39. 
Montana,  Coprinus  ftom,  81. 
Mushrooms.  130. 
Mycological  notes,  n,  178. 
Mycological  observations,  84. 
Name  of  fungus  on  grapes  and  apples,  107. 


Naples,  bacteriological  work  at»  149. 

Nematodes  and  the  oat  crop,  82. 

New  Aingi,  83, 70, 185. 

New  fungicides,  25. 

New  North  American  fungi,  129, 185. 

New  North  American  Hyphomycetes,  190. 

New  species  of  fungi,  31, 35. 

New  species  of  Myxomycetea,  189. 

New  species  of  Uredinen  and  Ustilaginea.  Ui 

New  York: 

Contributions  to  mycology  o(  129. 

Grape  disease  in.  96. 

Report  of  SUte  botanist,  134. 

Report  on  fruit-growing  in  western,  128. 
Nitrate  of  soda  for  lettuce,  17. 
Nomenclature  of  Aingi,  83. 
North  American : 

Fungi,  80,  84,  185. 

Pyrenomycetes,  185. 

Species  of  Laboulbeniaoe».  44. 

Species  of  Tylostoma,  185. 
Notes  on  certain  ITredinese  and  (Jstihiginex.  12L 
NoEzles,  55,  91. 

Yermorel,  138. 
Nuclei  in  Ptronotpora  panuUiea,  dirition  ot,  40. 
Nutrient  media,  8,4, 40, 149, 168, 170. 
Oak,  anthracnose  or  blight  of.  82. 
Oat: 

Distribution  of  disease,  72. 

Mode  of  smut  infection,  27. 
•    Nematodes  in,  82. 

New  and  destructive  disease  of.  72, 130. 

Susceptibility  to  infection  by  smut,  IM. 
Oat  smut.  20,  00,  133. 

Development  of,  27. 

Experiments  with  infection  by,  01. 

Germination  of,  2,  4,  6. 

PosiUon  of  spikeleto  attacked  by,  151. 

Prevention  of,  187. 
Olive  tuberculosis,  148. 
Onion: 

Macrosporium,  44. 

Mildew,  44. 

Mold,  42. 

Smnt>  44, 85. 

Yermicnlaria,  44. 
Orchards,  effect  of  forest  management  on,  13L 
Paraffine  imbedding  for  fungi,  40. 
Parasitic  fnngi  of  Texas,  83. 
Parasitic  ftingns,  185. 
Parasitism,  3. 

Paris  green  mixed  with  ftmgicides,  21. 
Peach: 

Brown  rot  ot  HO. 

Leaf  curl,  107. 

Rosette,  110, 143. 

Rust,  Bordeaux  mixture  for,  81. 
Peach  yeUows,  81, 84, 110. 184. 

What  to  do  fur.  15. 
Pear: 

Entomosporium  ot  189. 

New  disease  of,  113. 

Ripe  rot  attacking,  106. 
Pear  leaf-blight,  42, 81, 87, 109, 133, 137, 138. 

Effects  of  treatment,  141. 

Loss  of  foliage  from,  84^  142. 
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Pear  leafbUgbt,  treAtment  of.  11, 14 
?ear  or  fire  blight,  134. 
tVar  »^c»b,  136, 137, 

Potaffalnm  salphide  for,  81. 
Treatmeiit  of,  11. 14, 142. 
Peppers,  anthncnooo  of,  180. 
Pine  blister,  41. 

PUnt  digeaaee,  experiment  in  treatment  of,  80, 137. 
Plana: 

BaciUaa  in  swelliuKs  of,  160. 
Black  knot  on.  134. 
Bliicbt  of.  108. 
Japanese  disease.  80. 
l«af-bli|cfat  or  shot-hole  fungus,  133. 
Leaf  spot  oC  1?0. 
Peach  rosette  on,  144. 
Pockets,  108. 
KotoC^Sw 

Rust,  Bordeaux  mixture  for,  81. 
Wart  of,  1S8L 
Poisonous  action  of  Clathrur  eoluMnaUu^  43. 

Of  copper  on  grapes,  94, 188. 
Potassium  bichromate,  for  wheat  smut,  117, 118. 
Potassium  sulphide : 
Cost  of,  2& 
For  apple  scah,  81. 
For  bitter  rot  of  the  apple,  81. 
For  oat  smut,  187. 
For  pear  scab,  81. 
For  powdery  mildew  of  grape,  13. 
For  powdery  mildew  of  roses,  136. 
For  ripe  rot  of  grapes  and  apples,  172. 
For  strawberry  leaf-blight,  85. 
For  wheat  smut,  117. 
Solution,  formula  for,  13. 
With  insecticides,  21. 
Potato  blight,  87.  iW,  134, 136. 

Experiment  in  preventing,  135, 191. 
Fungicides  for,  78. 
Number  of  sprayings  for,  79. 
Potato  disease  like  that  of  geraniums,  115. 
Potaiorot.  131, 132, 135, 185, 18«,  187, 188. 
Potato  scab,  128, 100. 
Pondro  Coignet  for  potato  blight,  78, 79. 
Powdfr: 

For  anthracnose  of  grapes,  14. 
For  grape  mildew,  74. 
Powdery  mildew: 

Ofthe  apple,  11,14.87. 
Of  cherry,  87, 190. 
Of  grapes,  11. 13.  83,  99. 
Of  the  rose,  135. 
PttjUmlnary   experiments    with    fungicides   for 

stinkfaig  smut  of  wheat.  133. 
^venUon  of  smut,  2«,  83, 132. 
^^«np«.   (tee  Spraying  machines.) 
Quince: 

Bntomosporium  of,  189. 

UafbUghtof;42,87. 
^diah,  dangerous  enemy  of,  181. 
^Pberry  stem-fungus,  80. 
^  lot  of  timber,  41. 
^rnst  of  cotton,  174. 

^lationship  of  Puccinia  and  Phragmidlum,  111. 
^VWt  of  condition  of  crops  in   westein  New 
York,  128. 


Reviews  of  recent  literature,  38, 117. 
Ripe  rot  of  grapes  and  apples,  104. 
Root  rot : 

Of  cotton.  85. 
Of  salsify,  180. 
Of  the  Tine,  43. 
Rose: 

Black  spot  of,  48. 
Leaf-blight,  100. 
Mildew,  10, 185. 
Rust,  190. 
Rosette  of  peach,  110,143. 
Rougeot,  97. 
Rust: 

Of  beans,  180. 
Of  lieotH,  190. 
Of  blackberry,  106. 
Of  Canada  thistle,  131. 
Of  clover,  187. 
Of  grain,  80. 
Of  grape,  95. 
Of  Indian  com,  80. 
Of  rose,  190. 
Of  wheat,  80. 
Rusts,  smuts,  ergoto.  and  rots.  82. 
Saceardo's  Sylloge  Fungorum,  completion  of,  12& 
Salicylic  acid  for  wheat  smut,  117. 
Salsify,  root  rot  of,  186. 
Salt,  for  wheat  smut,  117. 
Scab: 

Of  olive,  150. 
Of  pear,  137. 
Of  potato,  190. 
Of  wheat  heads,  191. 
Seedlings  attacked  by  smut,  153. 
Seedlings  in  nursery  attacked  by  leaf-blight,  14. 
Seeds,  vitality  of,  affected  by  fungicides,  8. 
Sliellac  for  coating  wounds  in  pear  trees,  114. 
Shot  hole  fungus,  133, 188. 
Smut :  ' 

Conditions  of  infection,  153, 154. 
Description  of  hot- water  method  of  prevent* 

in«,  28. 
Diseases,  recent  investigations  of,  1, 59, 153. 
Its  habits  and  remedies,  186. 
Infection  by,  27, 154. 
Kew  form  of,  155. 
Kew  white,  82. 
Of  corn,  80. 

Of  oats  and  other  cereals,  prevention  of,  26L 
Of  onions,  44, 85. 
Of  sorghum,  80. 
Of  com,  86. 
Of  grain,  80, 131, 132. 
Of  wheat,  117, 128, 132, 133. 
Prevention  of,  83. 
Stinking,  80,  133. 

Times  of  infection  of  host,  153,  164. 
Smu  treating  beetles,  133. 
Smut  fangi,  1. 59, 153. 

Penetration  into  the  host  plant,  8, 163. 
Soap  for  wheat  8mut<,  117. 
Soda  for  grape  mildew,  74. 
Sodium  bicarbonate  for  wheat  smut,  117. 
Sodium  carbonate,  for  wheat  smut,  117. 
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fiodiom  hyposulphite: 

Co8t  of,  26. 

For  apple  »ceb,  81. 

For  strawberry  leaf-blight,  86. 

For  wheat  amat,  117. 

Withinaeotieidea»2L 
Sodiam  salphate  for  wheat  smut,  117. 
Sorghum  amot,  80. 
Spinach,  fnngona  diaeaaea  of,  ISl. 
Spraying: 

For  grape  mildew,  74. 

For  hollyhock  diaeaae,  50. 
Spraying  machines: 

Coat  of,  28. 55. 

Eureka,  00. 

For  apple  scab,  20. 

Home  made,  188. 

Japy,  00. 

Knapsaok,  14, 20. 50, 51, 91. 

Nixon,  01, 188. 
Sprayings : 

Early,  130, 141. 

Number  of,  70, 80, 00. 180, 140. 

Time  of,  20, 00, 01. 
Station  botany,  some  bad,  185. 
Stinking  amnt,  80. 

Of  wheat,  117, 132, 133. 186. 187. 
Stone  smut  in  wheat,  61, 117. 
Strawberry : 

Leafblight  of,  83, 87. 134. 

Notes  on  culture,  85. 
Strawberry  peata,  186. 
Sulphur: 

For  lettuce  mildew,  17. 

For  mildew  of  rose,  17, 135. 

For  onion  smut,  44. 

For  powdery  mildew  of  the  grape,  13. 

Means  of  applying,  13. 
Sulphuroua  oxide  for  wheat  amnt,  117. 
Sweet  potato,  fungous  diseases  of,  186. 
Sweet  potato  rots,  82, 181, 187. 
Syoamore  blight,  81. 

Temperature,  elTects  on  smut  infection,  154. 
Texas,  some  iiarasitio  fungi  of,  83. 
Timber: 

Some  of  its  diseases,  40. 

Bed  rot  of,  41. 


Timber-Omtinned. 

Wet  rot  of,  41. 
Toadstools.  188. 

Tomato  diseases,  treatment  of,  83. 
Treatment: 

Of  anthracnoee  of  the  Tine,  UB. 

Of  apple  scab,  10. 87. 

Of  blackberry  nist.  106. 

Of  black  rot  of  grmpea,  11. 12;  2S^  81. 81,  m,  l^ 

Of  cranberry  scald  and  gall  fongaa.  18. 

Of  fungous  dlaeases  of  plants.  8S,  1& 

Of  grape  diseases,  83. 

Of  grape  mildew,  73. 

Of  grape  and  potato  diseases,  83. 

Of  hoUyhook  diseaae,  50. 

Of  mildews  on  plants  under  giaas,  16. 

Of  olive  tubercuk>sis,  153. 

Of  onion  smut,  4i. 

Of  pear  leaf-blight,  13& 

Of  pear  soab  and  leaf-blight,  14. 137. 

Of  pear  scab,  142. 

Of  ripe  rut  of  grapes  and  apples,  171 

Of  smut  in  wheal,  128. 
Tnberoulosis  of  olive.  14& 
Uredinial  parasitee,  44. 
Verdigris,  25. 

Vermorel  nosslea,  14, 15,91. 138. 
Vienna,  Va..  experiments  at,  80. 
Vine: 

Baoillus  in  cancer  of,  160. 

Blight.  100. 

Diseatea,  120. 

Dotted  and  speekled  anthraenose  of,  K. 

Mysterious  disease,  188. 

New  dangerous  parasite  ol^  187. 

Boot-rot  of,  43. 
Wet  rot  of  timber,  41. 
Wheat: 

BifeoU  of  bine  vitriol  on  the  vitality  of,  1« 

Note  on  rust  o(  80. 

Scab  of  heads,  101. 

Smut,  60;  117, 128. 132. 185, 186, 188. 
Wheat  smut,  treatment  for,  117, 128, 182. 187, 1S& 
White  amnt,  new,  88. 
Wounds,  heeling  of;  41. 
Yeast,  5^  6, 131. 

Yellows,  identical  with  roeette.  143. 
YeUowa  of  peach,  81, 84, 110, 181 


IHSEX  TO  FUHGI 


(NoTC—Fuiigi  described  in  the  text  are  in  smiiU  capiUls,  Bynonymt  in  italics.] 


crocystis  batatas,  IM. 
ctinoceps  Beaseyi,  133. 

Tbwaiieaii.  133. 
ctiiionema  roa»,  43, 86. 

'kriDIUM  ALBUM,  121. 

Barkhansiy,  31. 
bifonne,122. 
cnutum,  121. 

CBKPmiCOLUM,  31. 

crepidis,  81. 

EUROTUC,  119. 

prsMoltvu.  112. 
hdiotropi^  IXZ, 
ICagelhenicam.  112. 
MicBoruHcnrM,  119. 
moDoicnm,  121. 
Palheki^122. 
pentstemcmis,  122. 
porofum,  121. 
puieAerrim«ifi»,  121. 
ranancidaceamin,  121. 
rannncuU,  121. 
rfcamni,  121. 
Rostmppii,  31. 
Asaricini,  133. 
Ag&ricTia  campeeter,  84. 
melleTi8,41,43. 
aapidos,  84. 
AlettrodinetM  OakaU,  170. 
Anutniie,  130. 
Aneme,  101. 

AntboHtoma  Ontariensis,  120. 
Antboetomella  emctans,  130. 

ludoTiciaaa,  129. 
Aracbnion,39. 
ArmUlaria,  134 
Anhrosporium,  84. 

Aicochyta  rufo-maeulan;  165, 167, 173. 
Aacomyces  deformans,  83. 
Ascom  jcetcs,  4, 6. 
AsperRiUns,  100. 
A«terii»bignoni»,120L 

nvbicola,  120. 
BscillM  amylovorus,  100. 
caaliGoloas.115. 
o\«».tuberculosiii,  150. 
robtilia,  131. 
Bactridinm,84. 
^adbamialilsoina,  189. 
^idioboloa  rananun,  3& 
Basldomycetes, «. 
^ggiatoaalba,84. 

BOTRTODIPLODIA  VABIAK8,  37. 

B<itrytia,43. 

BremUlactac»,186. 


Bulgaria  inqntnaos,  170. 
Bulgarien,  178. 
Csjoma  nitoDB,  106. 
CaloDeotria  Dearuoaitli,  129. 
Calospboiiia  alnicola,  120. 

niicrosperma,  120. 

smilacis,  187. 
Calyptospora,   11. 

GcBppertiana,  S4. 
Camarosporinm  acerinnm,  130. 

•abfAnestratnm,  20, 30,  31. 
Ceratocystls  flmbriata,  186. 
Ceratostoma  oonicoiD,  128. 

juniperinam,  120. 

pamsitioniD.  120. 
Ceratofltomella  mali,  129. 
Cercospora,  48,  83. 

ALTBRNAlfTIIKKA,  36. 

altbieina,  41, 45. 

apii,  131. 

beUcola,  100. 

BkukiUi,  33. 

oapparidifl,  34. 

CLEOMIS,  34. 

geranii,  33. 

gossypina,  174. 

belTola,  var.  raedicaginis,  81. 

LYSIMACHIA,  34. 

lythri,  34. 

reaedo),  187. 

roecBCola,  100. 

THAUA,  36. 

zebrina,  36. 
CbKtomiara  paaillnm,  129. 
Cbiluneclrla  crinigera,  129. 
I  Ohromoiporium  ItabeUinwn,  70. 

pactolinam,  70. 

vitdlinum,  70. 
Cbromostyliam  ohryaorrhoaB,  38. 
Chrysomyxa,  111. 
Cillciocarpas,  30. 

UIKTRACTIA  AVKNiB,  77. 

Cladoeporinm,  00. 

macrocarpum,  131. 

VBLUTIXUM,  76. 
Clathroptycbiacea),  101. 
Ciathras  colamnatas,  43. 
Clavaria  similis,  134. 
Clavicepa,  86. 

purpurea,  82,  84. 
Clitocybe  mnlticeps,  134. 
Cooloapba-ria  corticata,  120. 
Coleosporia9i,  111. 

pinpue,  126. 

aeneoionis,  41. 
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CoUetotriobnm,  174. 

ALTH.£jB,4A. 
AlUUMD,  135. 

bromi,  83, 116. 
GOSSTPII,  100. 
goMypU,  177. 
LindemnthUnnm,  46,  48. 
malTamiD,  116. 
nlgnun,  186. 
srarACLE,  34. 
spiaaeis,  131. 
ConiAtrlch*  longa,  134. 
Babcetpitosa,  134. 
ComoePORnTM  mycopbilum,  35. 
polytrichi,  134. 
diplodiella,  83. 
Coprinarii,  84. 
Coprinaa  braaaice,  134. 

Bclerotigenaa,  81. 
Cordycepa  aphingam,  75. 
Coremiam.  76. 
Conralaria  rhoia,  187. 
Cortioinm  amorpbnm,  189. 
baaale,  134. 
lividociBruleaiD,  130. 
matatam,  134. 
Oakeaii,  188. 
aabanrantlacnm,  134. 
CortiDarina  aDnnlatos,  134. 
glntinoaua,  134. 
Inteaa,  134. 
palndofina,  134. 
Coryne^  180. 
£aiHi,  181. 
uuieolar^  182. 
Cryptovalaa  sparsa,  129. 
Cacaibitaria  fraxini,  1S9. 
Kelaeyi,  129. 
aetoaa,  129. 
Carrey  a  abepherdias.  129. 
Ctlikdrosporium  ibidib,  34. 

padi,  81. 
Cypbella  famosa,  185. 

TBLA,  179. 
Cyatopns  amaranti,  42. 
candid  aa,  177. 
ipomoBie-panduraDfe,  180. 
Dacryniycea  deliqaeaoena,  84. 
dettruetor,  183. 
tjfrinffieola,  183. 
Dacryoniyc€»8,  180,  181. 
ENATA,  182. 
BTRIKOICOLA,  183. 

Backyopsib,  180. 
Ellibixa,  181. 

GTROCKPHALA,  181. 
NUDA,  182. 

nnda,  180. 

UNICOLOB,  181. 

Dactylabia  mucbohulata,  85. 

parpnrvlla,  35. 
Dsedalea  unicolor,  185. 
Dematiam  paraaitionm,  134. 
l>ematopbora  necatjix,  43. 
Dbhdrodochium  subbffubum,  33. 
Dermini,  84. 


Devusa  infiwdibilia.  83. 
Diaporthe  Americana^  1S9. 

ColoinbiBiiaia,  139. 

ComptoniA,  129. 

crinigerak  129. 

leneosarca,  129. 

megalaepora,  129L 

niToaa,  129. 
Diatrype  koebelage,  139. 

Macoanii,  129. 
Diatrypella  Demetrionia,  129. 

TiUa,  129. 
Dictynchna,  83. 
Didymella  aodropogonia,  129. 

Canadenaia,  129. 

oornota,  129. 

mali,  129. 
Dtdymmm  eximlnai,  189. 
Didymoapbffiria  accedena,  130. 

andropogonia,  129. 

copala,  32. 

DBNUDATA,  32L 

Diorchidiam,  112. 
boateloaa,  83. 

DiPLODIA  BAHBUB^  87. 
CUCUBBITACBiB,  37. 

lageratrceniiie,  37.  ^ 

maura,  var.  Americana,  130. 
DiBComycetea,  86. 
Diapera,  IBO. 
DUiola,  180. 

nttdo,  182. 
Dotbldea  bigeloTJs,  129. 
Bntomoplitbor%  86. 
calliphonB,  38. 
forficala?),  38. 
IVeBenii,  38. 
megaBperma,  38. 
plnaio).  38. 
aaccbarina,  38. 
Entoroosporiam,  189. 

macuUtum.  14,  42,  81.  84,  86^100.  128,133,137, 
188. 
Entyloroa  craatopbilum,  125. 
£lliBii,82,13I. 
irreffularitt  125. 
linaria)  fonna  veronicie,  82. 
Entylomata^  82. 
EpicblcBa  dlviaa,  38. 
Entypella  longiroatria,  134. 
Feuestolla  amorpha,  29;  129. 
Foaariiun,  180. 
CBLTIDIB,  76. 
BclerodermaUa,  134. 
usUIaginia,  133. 
FnBicladium  dendriticnm,  14, 19,  81, 88, 87, 128. 135. 
188. 
doBtraenB,  134. 
pirinnm,  81, 128. 137, 142. 
Faaiaporiam  calmomm,  19L 
Gaatromycetea,  39, 84. 
OliBbroderma,  38. 
OIcBoeporinm,  46, 90, 100, 173. 
carpigonum,  100. 

CLAIX>61H)BIOIDB0, 84. 

fractigenam,  81, 164-178* 
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3kB<Mporiam  UdUcoIot,  169^  173. 
lagenarium,  134. 
lepUwpeTmiUD,  134. 
Lindemalhtanam,  134. 
necator,  128. 
nenriaeqaam,  82, 84. 
PALUDOeUM,  32. 
ribia,43,134. 
r^fO'maeulana,  165, 173. 
Tenetam,  128. 
T«raioolor,  165. 173. 

GRAPHIUM  BQUABB06UM,  36. 

GjmDosporui^iuiD,  131. 

macropus,  85,  S6. 
Haenutomyces  faginea,  134. 
Hsniatomyxa,  178. 
Haluariai(raoili8,38. 

HAPL08P0BKLLA  TIKOBN8,  37. 

Haplotriekum  /hnetarktm,  190. 
Helolinm  famoamn,  130. 
mycetophilnm,  134. 

HkHDBBSOHIA  TIM  1,  37. 

Heterodermiefle,  191. 
HoDKWteKia  Kelaeyi,  129. 

HOBMODBSOBUH  DITABICATUM,  35. 

Hjmenoohsto  ragispora,  129. 
Hymenogaater,  39. 
Bymenogaatrese,  39. 
HymenomyGetea,  86, 130. 
Hypocrea  xnelaleaca,  129. 

pallida,  129. 
Hyporhordii,84. 
Hjpoxylon  atbooinctam,  129. 
Irpex  rimoaus,  134. 
iBaria  destrnctor,  76. 

bphihgum,  75. 
Ithypballna  cucullatna,  188. 
I'ftboQlbenlacesB,  44. 
Uctarias  mutabilia,  134. 

sabinanliia,  134. 
Lettodlaapocyni,  129. 

BidweUU,  11, 81, 83, 86, 109, 130, 185. 
orMiitaliB,  129. 
l«ptoUfitfinoaa,131. 
I<eptOBph«ria  bnmelkB,  129. 

foUiealata,  129. 
,      madnra,  129. 
steiionematis,  129. 
iinl,  37. 
I^ptothyrium  pericbymenl,  116. 

▼w.  Americana,  116. 
Li2<miaBpbagni,185. 

Lophiostomarbopaloidefl,  yar.  plorisepta,  130. 
I'ycogalopaia,  39. 
I'JooperdaiD,39. 
I<jcoperdon  oyathifonne,  84. 
HacrMporinm,  75,  83. 

CAKOT^36. 
,      polytriebi,134. 
I      porri,44. 

aarebiiila,  Tar.  paraaitionm,  44. 

iitae,i3a 

IfuMmiaa  albiceps,  131. 
^«lainpMr%  111. 
HeJaoconla  aalicina.  129. 
^UUtteoBluin  foliginea,  17! 

2302a-No. 


Melanomma  Commonaii,  129.   * 

panMltioam,  129. 

tetoDenaia,  129. 
Meniflpora,  84. 
MoniUus  laorymans,  41. 
Metagphieria  rabida,  129. 
Micbenera  artocreas,  189. 
Monilia  fruotigena,  85, 87, 110, 134. 
MonilochiBtes  infiucans,  186. 
Morcbella  escalenta,  84. 
Mortbiera  niMpili,  87. 

Thoemenii,  var.  spberooysta,  130. 
Macor,  82. 

tffiniip,  130. 
MUCBONUPOUUB  Amdbbbohi,  79. 
Myrioooccam  consimlle,  129. 
Myxomycetea,  189, 191. 
Keotrlaatbroa,  129. 

oinnabarina,  180. 

diplocarpa,  129. 

mammoidea,  129. 

pitboldes,  129. 

sambaci,  129. 

Bolpharata,  129. 
NeoTOflsia,  6. 
Neosygites  aphidis,  38. 
NldalarieiB,  39. 
KcBtnatelia  nucleata,  84. 
(Edocepbatum,  100. 

ecbinalatnm,  100. 

elegaoB,  190. 

glomeruloBQin,  190. 

pallidum.  190. 

roteum,  190. 

verticillatum,  190. 

OimUM  OBDUCTUM,  35. 

Opbiobolna  meduBie,  129. 

tricbisponiB,  129. 
Ophionbctbia  Evkriiabtu,  32. 
Orcadellaoeae,  191. 
Orcadella  operculata,  191. 

OVULABIA  MACLUBAS,  39. 

Ozonium  anrioomnm,  84. 
Paohybasiam,  76. 

HAMATUM,  75. 
Patellarl.:^  fenoBtrata,  29, 30. 
PaorocotyliB,  80. 
Penicilliam,  134, 186, 187. 
Peniopbora  onicolor,  134. 
Peridermiom  pini,  41. 
PeronoBporaoece,  41. 
PeronoBpora  alta,  186. 

arenarisB,  var.  maoroipora,  42. 

Artburi,  42. 

Candida,  42. 

oorydaliB,  42. 

CubeoBiB,  83, 186. 

cynogloBBi,  Tar.  echino8i>ermi,  42. 

offhsa,  131, 186. 

fioarisB,  186. 

gangliformiB,  17, 132. 

graminicola,  132. 

bedeomie,  42. 

obovata,  186. 

parasitica,  40, 42, 186. 

rabi,83,l31. 
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Peronospora  SchMdeniana^  42, 44, 132. 

▼iol»,  188. 

vitioola,  12, 83, 86, 109, 132, 134, 168. 
Peziza  ciborioidea,  3. 

oonorbscens,  182. 

rnoTBUBA,  170. 

puno,  179. 

Bclerotiomni,  3. 

Ula,  180. 

WUlkomii,  41. 
Pbacidiam  medicaginia,  81. 
Phalloideffi,  39. 
.  PhalluB.  86. 
Phellorina  GaUfornica,  134. 
Pholiota  nraginoaa,  134. 
Phoma  alboveatita,  130l 

aliantolla,  134. 

batatiB,  18& 

LyndonviUensis,  130. 

pioea,  var.  chenopodii,  167. 

radbeckia),  130. 

weldiana,  130. 
Phragmidiam  albidani,  111. 

Barnardii,  111. 

carbouarium,  111. 

mucronatam,  86, 190. 

mucronatum,  var.  Americanum,  190. 

obtiisum,  111. 

Toee-alpinas  100. 

sabcortioum,  126. 
Fbyllachora  graminU,  76. 

STBK08T0MA,  76. 

rhyllosticta  ampelopaidis,  130, 185. 
bataticola,  186. 
bicolor,  134. 
chenopodii,  131. 
cirsii,  130. 
Halstodii,  82. 
hortorum,  131. 
labraacfis  136,  185. 

MOLLUQIKIB,  33. 

prioi,  134. 
ailenes,  134. 
VIBBNB,  36. 
Pbysaloapora  conioa,  120. 
pandani,  129. 
pseudo-puatola.  185. 
zeicola^  129. 
Physarnm  teneram,  180. 

Phytophthora  infestans,  82,  87,  131,  132   134  135, 
186, 188. 
oinnirora,41,86. 
phafieoli,  44,85,186. 
Pilobolns,  86. 
Piptooepbalia,  75. 
Plaamodiophora,  131. 
Plaftmopara  entospora,  186. 
geranii,  186. 
vibarni.  134. 
viticola,  186. 
Pleospora,  134. 

diaportheoidefl,  129. 
hyaloftpora,  129. 
Plowrightia  morboaa,  80, 81, 132, 188. 
staphylina,  129. 
•ymphoricarpi,  129. 


Podaxinen,  3d. 

Podosphasra  oxyacanths,  14, 86^  190. 

Polygaater,  39. 

Polyporna  lacteas,  84. 

sulphareoa,  41. 
Polyrhisiam  leptopbyei,  38. 
Polynaccam,  39. 
Pompholyx  sapidom,  39. 
Poria  anrea,  134. 
Poroola  leporina,  129. 
PrateUi,  84. 

PBOSTHEMIKLLA  HYBTERIUIDES,  37. 

Pteudopeziza  pratrusa,  179. 
raeudovalaa  Fairmani,  130. 

•tyloapora,  129. 
Pailopeeia  mirabilia,  179. 
ruocinia,82,86,111.112. 

aberrans,  120. 

andropogonis,  121 

anUTctica,  113. 

APOCRYPTA,  76u 
AILABICOLA,  119. 
ABALUE,  120. 

berberi^  112. 
bigelovia>,  120.  122. 
dadophUa,  122. 
compositaram,  120. 
COMSIMILU,  120. 
coronata,  77,  86, 121. 
doehmia,  123. 
EUuiana,  123. 
graniinU,  80, 84, 86, 112. 
Harkntuii,  122. 
hieracii,  122. 
intermixta,  120. 
Kamtbcuatk^,  125. 
malvacearum,  43,  45, 185. 
medusffi,  132. 
mifiiMfenm,  122. 

MIRAUILIfiSIMA,  112,  113. 

ornata,  132. 
Polnwri,  123. 
pocaliformis,  112. 
prani,  81,  86.  125. 
rubigo-yera,  80,  84,  66. 
6BPULTA,  127. 
sorghi,  80. 
aperguliD,  186. 
saaveolons,  131. 
taiiaceti,  123. 

tanaceti,  Tar.  actinella),  123. 
tblabpeos,  120. 

TRIARTICULATA,  12& 

variolana,  122. 

variolaDB,  var.  caalioola,  122. 

WiKDBORLas,  var.  Australw,  123. 

XAKTHIFOLIA,  120. 

Pyrenomycetes,  185. 
PyrenopezUa  prctntaa,  179. 
Pyronophora  Zabriakieana,  129. 
Pythium  BeBaryaonm,  86. 

omnivora,  87. 
Ramnlaria  areola,  128, 

Tulasnei,  80,  186. 
RaTenolia  Xexanns,  83. 
Bhabdospora  Babalensia,  186. 


^l>£s<>pns  nigricans.  182, 188, 187. 
-EctAopalomyces,  190. 

^ondidM,  190. 

CQcurbitaram,  134,  190. 

^legans,  19a 

T^aUidug,  190. 

strangaUtM,  190. 
^Ko««*lliiii»albol»nata,  128L 

K1andifo^m{l^  129. 

ISellennanii,  129. 

X.an|cloiaii,  129. 

IMraaitica.  129. 
R«e«teli».  88,  131. 

I>ir»ta.  85. 
Rostwapla,  HI,  112. 
Riiasala,  84. 

l»revipee,  134. 
SAcctiaromycefl  cereviai©,  13t 
Sai>rolegnia,  80. 

Terax,  83. 
SxaooiiYCKsviiroBA.  178. 
^arettMyphapurio,  179. 
Scliizon*«Ua,  8. 

eUBTBIFIDA,  119. 
SchiacophyUain,  84. 

SCHROBTERIA  AUKULATA.  11^ 

Sclerodermeft,  39. 
Sclerotinia  sclerotiorum,  18& 
Scoleciocarpas,  39. 

SCORIOMTCRS  AlTDKB80KI,33. 

CraKini,  33. 
Sc'ptocarpus,  190. 
Septoria  cerasina,  84.'  133, 188, 180. 

beliantbi,34. 

I^runi,  84. 

KUDBKCKIJE,  33. 

^^o-maculans,  184, 187, 173. 

Btellarie,  129. 
Si^mnldeomycea,  190. 

dispiroides,  190. 
Siphoptychlum  Caaparyi,  189. 
SOROSPOttlUM,  31. 

Elusii  var.  pbovixcialib,  31. 

EllinJi,  32. 

Hvebhabtii,  32. 

oraxulohum,  77. 
Spbacella  aegetiim,  3. 
Sphaceioroa  ampelinnm,  13. 
SphaBrella  Anderson!,  129. 

angelicas,  129. 

ciliata.  129. 

conigena,  129. 

fragarliB,85,8e,87,128,134. 
maclora),  129. 

Pollfolia,  129. 

Sphttria  pontula,  185. 

SPH^RIDIUM  LACTKUlf,36. 

^Plwropsis  lappffi,  130. 
^''Phjnrotheca  pannosa,  16. 

Pbytoptophila,  83. 

pnstnla,  185. 
Sphanchnoniycea,  39. 
SpODgoapora  aolani,  128. 
Sporode«miain  tornloides,  130. 
Wotrichnm  clneTOum,  134. 

^AUXABIA  PU8IO,  ITft 
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Sfathybotpya  elongata.  134. 
S<eiroch»ta  graminlcoJa,  118. 

tnalvarnm,  118. 
fitemonitia  BaneriinH,  Tar.  feneatrmta.  184. 
Stereum  albobadf  am,  84. 
atrorabram,  129. 
hirantnm.  183. 
Stilbnm  (Ciilclopodinm)  anrlfllum,  186. 
bynchytrium  vacclnl,  19. 43, 82. 
Tapeala  roaaj,  130. 

tfla,  180. 
Tapbrina  deformana,  107, 128. 

pruni,  80, 108, 132. 
Toichoapora  HoJonaj,  129. 
Kanaenala,  129. 
mammoidra,  129. 
megaatega,  129. 
myoogena,  129. 
papilloaa.  129. 
umbouara,  129. 

Thelephora  pwlfcellata,  113. 

Perdix,  114. 
Tli.vrldarla  fraxiul,  129. 

Thyronectriacbryaogramma,  129. 
Tilletla,  8.  81,83,82,117. 
cariea,  4, 188. 
f<*tena,  80, 188. 
nigJHpora,  83. 
stria; forniia,  84. 
triticl,  188. 
TolypoHporiura,  8. 

Jtinci,  168. 
Trametea  radiciperda,  41. 
Trem^Ua,  180. 
albida,  182. 

DEPKNDEX8,  183. 

enata,  182. 
gigantea,  182. 
gyrocephala,  181. 
MYBIC^K,  182, 183. 
RUFOLUTEA.  183, 184. 
voaicaria,  182. 
vinoga,  179. 
Tricbia  erecta,  189. 

snbfusca,  189. 
Tricholoma  grave,  134. 
TRiPHRAOMiUMclavelloanm,  119,123  124 

THWA1TK8II.  123, 124. 
Trlploaporium,  3a 
Tubercnlaria,  180. 
acinornm,  167. 
carpogena,  134. 
cinnabarlna,  182. 
vulgaris,  180. 
Tubalina  cylindrica.189. 
cyllndrica,  var.  acnta,  130. 
Btipitata,  180. 
Tiilastomel,  39. 
Tylostonia,  186. 
Typhnla  subfaHcicnlata,  129. 
Uuciiiula  ampelopaidis,  13. 

spiralin,  185. 
rnderwootlia,  134. 

coltimnnris.  134. 
T7redinea),44,  118. 
Uredo,  86. 
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Undo  neidilforiDls,  112. 
amaonUe,  185. 
antarctic*,  112. 
BAUHINUB.  ]27. 
HTBflSJB,  77. 
PBBIDEBIIIOSPORA,  77. 

Yialae,  197. 

Titis,  187. 
UrocystU,  8. 

eepnl»,  44. 

occalta,  62. 
Uromycea,  111,  112. 

amygdaU^  128. 

hyalinus,  128. 

pbaaeoli,  189. 

aaoguineiu,  112. 

BCABKR,  119. 

Mopkorof,  125. 

trifoUi,  125.  1S2, 187. 
irBtilagi]iee,l,&9,  11& 
Uatilago,  82,  88. 

apicnlata,  83. 

aTeDSB,  183. 

aTenn,  var.  levia,  183. 

bromiyora,  8,  61,  62, 158. 

Brunkii,  31. 

BUCHLOfiS,  77. 

carbo.  4, 6. 61. 62, 83. 69. 132, 158, 188. 

oariciSiflL 

Crameri.  8, 61.  ^ 

cruenta.  4. 6, 62. 83, 68, 156, 158. 

cyllodrica,  77. 

deetruens,  61, 158. 

diplospora,  119. 


Ustilaffo  eehinaia,  8. 
grandia,  6. 

HILABLB,  77. 

bordei,6,133,155. 

bypodytM.8. 

ifUemudia,  125. 

longiaaima,  6. 

maydia,  4, 6, 61, 63, 80. 84. 15& 

MONTAKIKMSIB,  119. 
NBAUI,  116. 

nuda^  133. 

OXALIDIS,  77. 

acabioasB,  125. 

aegetam,  80, 132. 

aorgbi,  80. 

anbinclnaa,  6. 

tutfoaev,  125. 

tritici.  133. 188. 

Tnlaanei,  61. 

yaiUantii,  6. 
Yalaa  caoodiaca,  129. 

clavnlata,  185. 

floTiformia*  129. 

glandttloaa,  129. 
Valaaria  aalicina,  129. 
Venturia  paraaitica,  129. 

aabalioola,  129. 
Yermicalaria  circinana,  44, 177. 

DI8COIDBA,  37. 

aolanoica,  130. 
Verticilliam,  84. 
Yolatella,  180. 
Wlnteria  tabercnlifera,  129.* 
Ztqodssiiub  fybola,  34. 
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nrOBZ  TO  HOSTS. 


Abies  exoeltA,  ISO. 
pectinata,  150. 
Acer,  190. 

rabrnm,  82. 
Actinell*  •ceolit.  123. 
.£aciilna  Californica,  81. 
AKTOstiB,  12& 
Ailanthna,  18S. 
Alfalfj^  81. 
AUlam.  44. 
Almond,  125. 

Altornanthen  AchynatlM,  98. 
Ampelopsia,  130, 186. 
qninqnefolbs  188. 
trieuapidAU.  186. 
AmaoDia,  185. 
Amyirdalce,  123, 125. 
Andropo^n  aDnnlatiiB,  318. 
argeiit6D8,31. 
mnricatiu,  37. 
proTincialia,  31. 
■accharoidea,  83. 
Yirginicoa,  32 
Apple.  14. 19. 81, 82, 86. 87, 100, 128^  131, 132, 150,  165, 

167,171,188.188. 
Apple  trees,  84. 
Aprieot.lSS.150. 
Arabia,  lift. 

Aralia  nndicanlia,  128, 124. 
Aaprella  Hyatriz.  76. 
Avena  elatlor,  77. 

aatiya,  134. 
Asalea.  19. 
Bambuaa,  37. 
Barberry,  112. 
Barley.  62,  60, 133. 154,  15& 
BaMwood  log.  181. 
Baahiaia,  127. 
Bean,  44,  48.  82.  86, 135, 180. 
Beet,  82, 100. 
Begonia,  83. 
Berberia  glaoea,  112. 

npena,  112. 
BigeloTla,  122. 
Blackberry.  82, 106. 
BoQtelona  racemoaa,  8S. 
Bread.  131. 
Bronraa  aecallnna,  6.  61,  62,  lia 

onieloidea,  83. 
BochloS  dact jloidea,  77. 
Cabbage.  82. 186. 
Capeicom  annonm,  186. 
Gardauine  hIrsnuK  186. 

laeiniata,  186. 
Carnation.  82, 128. 
Carrot,  82. 
Carya,  35l 


CaatiUeia,  110. 

Cedar.  85,  86.  131. 

Cedma  libani,  150. 

Celery,  82, 18L 

Celtiaoccldento»a,76. 

Cereals,  132. 

Cbenopodinm,  187. 

Cberry,  82,  84.  189. 100. 

Chinch  bug.  86. 

Cininm  ochrooenimm,  119. 

Cleome  pnngens,  34. 

Cloyer,  187. 

Cnicna  arvenaia,  130. 

Com,  61.  80.  86. 158, 185. 

Coniiia,  130. 

Cotoneaater,  84. 

Cotton,  85,  100. 128,  177.  190. 

Cranberry.  18.  43.  82, 187. 

Crata)giia,  130. 

Crepis  acnminata,  31. 

CmclfenB,  177. 

Cucumber.  82. 

Currant,  42. 82, 86. 

Cydonia,  84. 

Daedalia  unioolor.  185. 

Dancns  carota.  36. 

DesmanthuB.  83. 

Diatoms,  100. 

Diatrype  stigma,  32. 

Diptera,  38. 

Earth,  18a 

Egg  plant,  82, 181. 186. 

Elymus  arenarins,  6. 

moUia,126. 
Erigeron  Canadense,  186. 
Enonymns  atropnrporeiu,  130. 
Earotia  lanafca,  119. 
Fiona,  127. 
Fir  stumps,  182. 
FUh,  83, 84. 
Forage  plants,  84. 
Forest  trees,  84. 
Forflcula  aaricularia,  3& 
Qeraniom.  33. 114. 

Carolinian  nm,  186L 
Ginseng,  120. 
Gladiolus,  185. 
Oooseberrj,  82, 85. 
Grain,  131. 
Grape,  11. 12,  13, 81, 82, 83. 85,  87, 80, 99, 109,  199, 150, 

164, 166, 168, 180. 
Grass,  119. 
Ground,  179. 

GuUerresia  Buthamiie,  120, 122. 
Gyrus  Americana,  130. 
Haokberry,  83. 
Hedera,  123, 124. 

VablU,  123. 
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HeliiinthaB  annnos,  188. 

HerUaceons  Btem8«36. 

HMperis  matronallA,  188. 

Heteropoi^oQ  melanocarpa,  118. 

HilariaJaroeBii.77. 

HoUybock,  43, 45. 105. 115. 135. 185w 

Hordem,  6. 156. 

Huckleberry,  19. 

Hongarian  gnm,  132. 

Hyperionm  matilnm,  34. 

Hex  Terticillata,  134. 

Iris  yersicolor,  34. 

Iva  xanthiifolia,  120. 

Knaiitia  arveDsia,  125. 

LactQca  CanadenflJa,  186. 

pnlchella.  122. 
Lagf  rstrfproia.  37. 
Lambkill,  10. 
Lappa  iD%jor,  130. 
Larch,  41. 
Leaf,  185. 
Leather  leaf,  19. 
Lemon,  150. 
Lentimis  arainaa,  35l 
LeonnniH  cardiaca,  130. 
Lettnce,  17, 82. 
LicheD,  33. 
Lilinm  Uarriaii,  43. 
Liriodendron,  183. 
Loff,  100. 
Lonicera,  116. 
Lygoilesmia,  122. 
Lysimachia  stricta,  34. 
Macluraatiraiitiaca,  35. 
Magnolia  ^lauca,  179. 
Maize.  150.  161. 
MalTB,  116. 

rotnndifolia,  130. 
Medicago  saliva,  81. 
Melon,  85. 
Meflpilas.  84. 
Mignonotte.  82,  86, 187. 
Millet,  132,156.1.'i7. 
Mollngo  vertioellata,  33. 
Mnblenlierf^ia,  123. 

glomerata.  119. 
Mnlgediuni  piilcbellnm,  122. 

Siberica.  122. 
Myrica,  183. 
NectarineH,  165. 
NyHsa  cnpitata,  77. 
Oak,  70,82,114. 

OatB.  4. 26, 62, 69, 72. 82. 85, 130, 133, 134, 154, 155, 156, 

157,187. 
Olive.  148. 149, 150. 
Onion.  42, 44. 82. 85, 186. 
Orange,  150. 
Orange  skin,  133. 
Orgyia  lencoBtigma,  75. 
OxaliB  Btricta,  77. 
Palmetto,  114. 
Panax  trifolinm,  120. 
Panicnm  briaanthemnm,  76. 

proliferum,  37. 

aangninale,  110. 
Paratropa  terebinthinacea,  123. 


raTaBlp,82. 

Paspalam  plicatnlam,  83. 

Pea,  82. 

Peach.  15, 81, 82, 84, 107, 110. 125, 143,  ISO,  165.  IS. 

Pear,  14.  42.  81.  82.  85,  86. 109, 113, 128, 133. 134.  l£ 

137,150,183,188.189. 
Pear  trees,  84. 
Pelargoninm,  33, 115. 
Peltandra  Yirginica,  32. 
Pentatemon  virgatua.  122. 
Peniea,  183. 

Pbalaria  CanarienaiB.  76. 
Phragmitea  commania.  6. 
Pine.  41. 
Pinnnlaria,  190. 
Pinna  pondercMi%  33. 
Pima,  84. 
Plantago  lanoeolata^  180. 

mnvjoi'i  186. 

Yirginica,  186. 
Plum.  80.  82.  85.  86,  108,  125,  131. 133, 134, 144,  \*\ 

188,189. 
Ploaia  gamma,  38. 
Poa  annua,  126. 

aquatica,  6. 
PolyponiB  pergamenaa,  35. 
PoUto.  82,  85.  87, 128. 131, 132, 135, 149. 185, 166,  m 

190, 191. 
Prane.188. 
Pninna  Americuia,  108. 

Chicaaa,  108, 144. 

domoBtioa,  144. 
Pumpkin  vines,  37. 
Pyrola  rotnndirolia,  .14. 
Quercus  coccinea,  114. 

falcata  (?).  35. 

rubra,  134, 191. 

virena,  36. 
Quince,  42, 82, 85, 87. 128, 189. 
RadiBh,  131. 
RanunculuB  abortivua,  186. 

Cymbalaria,  121. 
Raapberry,80,82,131. 
RhoiB,  187. 
Rosa,  126. 

Rone,  16, 43, 82, 85, 135, 156, 190. 
RubuH  o<Ioratufl,  134.    ^ 

villosoa,  100. 
Rndbeckia  birta,  33. 

laciniaU.  33, 130. 
Rye,  62. 
Sabal,  185. 

palmetto.  114. 
Salix  nigra,  37. 
Salaify,  82, 186. 
SambncuB,  36. 
Scabiosa  arvensiB,  125. 

colunibarlir,  125. 
Setaria,6. 
Sheop  laurel,  19. 
Stda  spinoaa^  116. 
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SWEET-POTATO  BLACK  ROT. 
{Ceratoo^aiia  fimMata,  £11.  &,  Hals.) 

By  B.  D.  HAL8TBD  and  D.  G.  Faibchild.* 

(FlAtes  I— ni.) 

There  are  several  fangoos  diseases  of  the  sweet  potato  known  ander 
the  general  term  of  rots^t  bat  none  of  them  have  eqnaled  in  destrnc- 
tiveness  the  one  here  to  be  considered,  namely,  the  black  rot.  It  is  by 
no  means  a  new  tronble,  for  many  persons  who  have  grown  sweet  pota- 
toes  for  fifty  years  state  that  they  have  known  of  it  from  boyhood. 
The  common  testimony  is,  however,  that  it  has  increased  gradually 
from  year  to  year,  nntil  now  in  some  parts  of  the  conntry  the  disease  is 
so  bad  as  to  be  alarming. 

In  order  to  obtain  definite  data  as  to  the  prevalence  of  the  black  rot 
in  New  Jersey,  one  of  the  leading  sweet  potato  growing  States,  a  spe- 
cial bnlletin  of  questions  was  sent  to  several  hundred  of  the  leading 
growers.  From  the  replies  it  was  evident  that  in  nearly  all  portions  of 
the  State  where  sweet  potatoes  were  grown  they  had  been  troubled  with 
the  black  rot.  Portions  of  Maryland  and  Delaware  and  the  large  sweet- 
potato  region  of  Virginia  have  also  more  or  less  of  the  disease;  in  fact, 
80  far  as  our  observation  goes,  no  region  is  entirely  exempt.  The  exact 
geographical  limits  of  the  disease,  however,  have  not  been  fixed,  and 
whether  or  not  it  is  strictly  American  remains  to  be  ascertained. 

The  chief  damage  is  seen  after  some  months  of  storage,  when  the 
decay  spreads  rapidly  from  root  to  root,  sometimes  destroying  as  much 
as  25  to  30  per  cent  of  the  entire  crop.    Although  no  accurate  data 

*  Both  Bfr.  Fairchild  and  Dr.  Halsted  havlDg  done  oonsulerable  independent  work 
OD  sweet-potato  diseases,  it  wan  thon^ht  best  to  combine  their  results.  With  this  end 
in  view,  Mr.  Fairchild  spent  some  time  in  Dr.  Halsted's  laboratory  in  New  Brnns- 
wick,  N.  J.y  where  the  work  done  in  the  Department  by  Mr.  Fairchild  and  in  the 
former  place  by  Dr.  Halsted  was  carefully  compared  and  carried  to  more  complete 
idsnlta.    This  paper  represents  a  portion  of  the  work. — [B.  T.  G.] 

t  Some  Fnngous  Diseases  of  the  Sweet  Potato,  Bnlletin  76,  N.  J.  Experiment  Sta- 
tion. November  28,  1890,  pp.  32,  figures  19. 
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coald  be  gathered  in  regard  to  the  loss  from  this  disease  in  distinction 
from  the  many  other  rots,  25  per  cent  is  a  low  estimate  for  sach  sea- 
sons as  that  jnst  passed.  The  rot  in  question,  which,  as  is  usoal  with 
fangons  diseases,  has  been  ascribed  to  wet  weather,  is  caused  by  an  ioter- 
€sting  species  of  fungas;  bat  antil  the  anthors  took  the  matter  into 
consideration  little  was  known  as  to  the  real  caase  of  the  malady,  aod 
the  fact  of  its  fangous  origin,  while  surmised,  was  not  fully  established 

EXTERNAL  APPEARANCE. 

The  most  conspicuous  sign  of  the  disease,  and  the  one  which  distio- 
guishes  it  from  other  diseases,  occurs  upon  the  potatoes  themselves. 
It  consists  in  the  presence  of  dark,  somewhat  greeuish  spots,  varyiDg 
from  a  quarter  of  an  inch  to  4  inches  in  diameter,  sometimes  cover- 
ing the  greater  part  of  the  root  and  extendiug  some  distance  into  tbe 
tissue.  These  spots  when  once  seen  can  not  be  mistaken,  as  they  are 
simply  sunken  areas  with  distinct  margins,  like  spots  burned  into  the 
potato  with  a  metal  dye  which  has  left  the  skin  uninjured.  Should 
the  slightest  doubt  as  to  the  identity  of  the  disease  remain  after  a  sa- 
perflcial  examination,  the  removal  of  a  small  portion  of  the  skin  exjios- 
ing  the  olive-green  tissue  below  would  dispel  it.  Among  the  sprouts, 
or  young  plants  grown  in  hotbeds,  the  disease  manifests  itself  in  dark 
lines  upon  the  lower  portion  of  the  shoot  and  sometimes  of  the  lower 
leaves,  giving  rise  to  the  name  of  ^*  bia<sk  shank  "  among  the  growers. 
These  dark  lines  or  blotches  often  appear  upon  etiolated  portions  of 
the  stem  and  are  almost  black  in  color.  In  very  severe  cases  the  tip  of 
the  sprout  wilts  and  dies.  No  appearance  in  the  field  has  so  far  been 
observed  that  would  distinguish  hills  diseased  with  black  rot  from 
those  attacked  by  some  other  of  the  numerous  rots;  but  the  dark 
sunken  areas  on  the  potato  and  the  black  discolorations  of  the  sproats 
can  scarcely  be  confused  with  any  other  sweet-potato  disease. 

GHARAOTERISTIOS  OF  THE  DISEASE. 

A  microscopic  examination  of  the  discolored  tissue  in  the  root  re- 
veals the  fact  that  the  starch-bearing  cells  have  been  greatly  altered, 
the  healthy  portions  are  characterized  by  thin- walled  cells  completely 
packed  with  starch,  but  these  have  been  replaced  in  the  diseased  areas 
by  thick- walled,  olive-brown  ones  totally  deprived  of  starch.  The  thick- 
ening of  the  walls,  seen  so  strikingly  upon  examination,  is  due  in  part 
to  granular  incrustations  which  often  assume  the  form  of  rounded  pro- 
tuberances. Whether  this  incrusting  matter  is  anything  more  tbaD 
the  remains  of  the  protoplasmic  contents  of  the  cell,  was  not  deter- 
mined, but  from  its  irregular  appearance  this  was  the  natural  inference. 

Filling  the  intercellular  spaces  and  often  ramifying  through  the  ad- 
joining cells,  are  the  thick-walled,  olive-brown  hyphsB  of  the  parasite, 
and  the  dark  color  of  the  diseased  portions  is  due  in  a  measure  to  them. 


While  nothing  of  the  nature  of  haastorla  was  observed,  it  was  plainly 
evident  that  the  presence  of  this  abundant  mycelinm  was  che  cause  of 
the  disease,  for  wherever  the  threads  of  the  fungus  reached,  there  were 
darkened  cell  walls  and  lifeless  contents.  No  fungous  ferment  was  ob- 
served, and  it  is  probable  that  as  with  the  Hymenamycetes  described  by 
Hartig*  as  attacking  forest  trees,  none  exists  except  at  a  very  limited 
distance  from  the  tips  of  the  hyph®. 

In  the  intercellular  spaces,  and  often  in  the  cells  themselves  are  found 
numerous  olive  bodies,  which  for  want  of  a  better  name  we  have  called 
olive  canidia.  These  olive  conidia  are  most  abundant  in  old  specimens 
where  the  decay  has  progressed  well  into  the  potato,  and  although  oc- 
casionally almost  wanting,  are  generally  easily  observable.  Where 
present  in  large  quantities  they  give  a  decided  greenish  brown  tint  to 
the  tissue. 

Upon  the  extenor  of  the  diseased  area  are  often  found,  though  some- 
times in  limited  numbers,  together  with  an  occasional  olive  conidium, 
delicate  hyaline  spores  borne  on  aerial  hyphse.  So  far  the  hyaline 
spores  have  not  been  seen  in  progress  of  formation  within  the  tissue  of 
the  potato,  but  upon  the  blackened  sprouts  as  they  are  grown  in  the 
hotbed  they  are  present  in  abundance,  arising  from  the  tip3  of  elongated 
hyphce. 

A  third  form  of  the  fungus  shows  itself  both  upon  sprout  and  root 
Id  the  shape  of  flask-like  pycnidia  with  elongated  beaks  or  necks  fim- 
briated at  the  apex.  Often  the  globular  bodies  of  the  pycnidia  are 
buried  in  the  tissue  of  the  potato,  and  only  the  slender  necks  are  visi- 
ble above  the  surface,  giving  it  a  bristly  appearance. 

Where  specimens  covered  with  pycnidia  are  protected  from  the  rains 
the  pycnospores  collect  in  a  more  or  less  firmly  united  mass  at  the  apex 
of  the  neck,  and  the  fimbriations  seem  to  serve  the  purpose  of  a  basket 
for  the  mass.  The  appearance  of  the  fimbriated  slender  necks  and  sur- 
mounting yellow  globules  is  very  characteristic. 

Although  not  certainly  connected  with  the  species  of  fungus  causing 
the  black  rot  there  have  been  found,  often  in  badly  diseased  specimens, 
immense  numbers  of  globular  sclerotia  differing  in  structure  from  those 
of  many  other  species  but  surrounded  by  and  evidently  made  up  of 
byphse  identical  with  those  of  this  species.  These  sclerotia  were  found 
io  all  stages  of  formation  and  in  the  last  stages  in  such  abundance  as 
to  eDtii*ely  fill  the  tissue  of  the  diseased  potato,  causing  it  to  become 
gray  and  finally  charcoal  black. 

DBSCEIPTION  OP  CDLTUBBS. 

The  growth  of  this  parasite  upon  underground  stems  composed 
largely  of  carbohydrates  suggested  the  idea  of  cultivating  it  upon  arti- 
ficial media.    In  doing  this,  numerous  points  of  interest  were  brought 

*  Die  Zersetzungserscheinangeii  des  Holzes  1878,  Berlin,  Die  Lehrbach  der  Baum- 
krankheitezi. 


oat  and  the  stractare  and  development  of  the  faagas  were  mnch  more 
easily  studied  than  on  the  host  itself. 

A  mediam  composed  of  a  1  per  cent  solntion  of  agar-agar  in  sweet 
potato  broth  was  the  most  satisfactory.  This  was  made  by  adding  to  4 
grams  of  agar  steeped  for  5  hours  in  300  oabic  centimetres  of  water  100 
cnbic  centimetres  of  sweet  potato  broth.  The  sweet  potato  broth  was  not 
essentially  different  from  ordinary  potato  broth,  and  was  made  by 
steeping  the  slices  from  one  large  potato  for  several  hoars  in  enongh 
water  to  cover  them.  This  mediam  was  nsed  both  in  the  form  of  plate 
and  slanting  test-tube  cultures,  but  proved  most  satisfactory  in  the  lat 
ter  on  account  of  the  ease  with  which  the  tubes  were  handled. 

Besides  the  sweet  potato  agar  upon  which  the  main  study  of  the  fun- 
gus was  made,  several  other  media  were  tried.  Slices  of  sweet  potato 
cooked  and  uncooked  in  test  tubes,  similar  slices  of  Irish  potato,  and 
nahrlosung  agar  made  by  adding  2  grams  of  agar  to  200  cubic  centi- 
metres of  a  strong  decoction  of  fresh  horse  dung,  were  used,  but  showed 
no  special  points  of  interest.  Ordinary  potato  broth  proved  entirely 
successfhl  and  did  not  reveal  the  presence,  in  this  species,  of  sprontiDg 
or  yeast  forms.  The  fact  that  sections  of  the  white  pine  taken  from 
living  trees  and  first  sterilized  in  test  tubes  by  intermittent  boiUng, 
grew  the  parasite  in  profusion  is  at  least  suggestive.  Sections  from 
the  willow  similarly  treated  failed  to  nourish  the  fungus. 

Because  of  the  difficulty  of  obtaining  conidia  of  the  fungus  with 
which  to  start  the  growth  in  the  hardened  culture  media  the  inocula- 
tions of  sterile  media  were  started  from  the  mycelium  itself.  Small 
particles  of  the  diseased  tissue  were  carefully  removed  with  a  glass 
hook  from  the  border  line  between  the  healthy  and  diseased  portions 
of  the  potato,  and  sufficiently  deep  beneath  the  surface  of  the  skin  to 
render  contamination  improbable.  These  particles  were  at  once  inserted 
into  the  media  and  almost  without  exception  produced  a  pure  growtli 
of  the  fungus.  Around  portions  of  tissue  thus  inserted  appear  in  24 
hours  the  radiating  mycelial  hyphaB,  and  in  a  few  days  the  first  form  of 
conidia.  After  the  appearance  of  the  first  or  hyaline  conidia  upon  the 
surface  of  the  culture,  inoculations  with  the  pure  spores  were  at  odco 
made  upon  the  various  media  above  referred  to.  The  cultures  grew 
with  great  rapidity  and  maintained  their  vitality  for  months.  Inocala- 
tions  made  on  May  26  from  tubes  started  March  18  show  the  pycnospores 
to  be  still  alive. 

Van  Tieghem  cells  and  hanging  drop  cultures  were  employed  to 
ascertain  a  number  of  the  details  of  growth  and  by  the  use  of  sweet 
potato  agar  in  hanging  drops  on  the  under  side  of  cover  glasses,  the 
growth  of  certain  pycnidia  was  satisfactorily  followed  from  day  to 
day. 

Three  days  after  sowing  pure  conidia  upon  sweet  potato  agar  au 
abundant  thallus  is  formed  which  has  a  number  of  characteristic  fea* 


Mycelium. — The  hyphaB  rapidly  penetrate  the  artificial  sabstratam, 
giving  it  a  dark  appearance  by  their  presence.  They  are  2  -  6  /i  in 
diameter,  with  frequent  septa,  and  filled  with  oil  globales,  which  give 
them  a  gattulate  appearance.  The  globales  are  present  in  snch  quan- 
tities that  they  issue  from  the  broken  hyphee  tips  under  the  cover  glass 
and  rise  to  the  surface  in  large  numbers.  They  give  the  characteristic 
reaction  with  osmic  acid,  are  present  in  natural  as  well  as  artificial 
media,  and  seem  to  be  more  abundant  and  of  larger  size  in  half  starved 
portions  than  in  rapidly  growing  parts,  as  noticed  by  Naegeli*  and  Oun- 
nioghamt  in  various  species  of  fungi. 

Simultaneously  with  the  do  wnward  growth  of  the  hyphee  into  the  sub- 
stratum there  rise  to  the  surface  specialized  branches,  which  perform 
the  office  of  sporophores.  These  long,  multiseptate  branches,  which 
we  may  term  the  primary  sporophores,  are  6O-I6O/1  long  by  6-7/i  in 
greatest  diameter,  generally  somewhat  fusiform  in  shape,  and  with  the 
exception  of  the  lighter  colored  tips,  which  reach  the  surface  of  the 
medium,  are  of  the  greenish  brown  color  of  the  remainder  of  the  thallus. 

Hyaline^  or  microconidia.-^FTom  the  slightly  colored  tips  of  these 
sporophores  hyaline  conidiaare  produced  immediately  after  they  arrive 
at  the  surface  of  the  substratum.  These  hyaline  conidia  correspond  in 
a  measure  to  the  micro-conidia  of  Nectria  and  HyphomyceSj  but  owing  to 
the  impropriety  in  the  use  of  the  term  pointed  out  by  Reinke  and 
Berthold,t  the  term  hyaline  will  be  used  to  avoid  ambiguity. 

The  method  of  spore  formation  by  which  these  conidia  are  produced 
resembles  quite  closely  that  observed  by  I7nger§  in  the  case  of  Oraphium 
penicilloides^  Oorda,  now  called  Ohalara  Ungeri^  Sacc,  and  in  a  less  de- 
gree that  of  the  new  genus  Endoconidium  recently  described  and  figured 
by  Prillieux  and  Delacroix  in  the  last  fascicle  of  the  Bulletin  de  la  Soci^t^ 
Mycologiqne  de  Prance.||  In  regard  to  the  spore  formation  of  Chalara 
Ungerij  Sacc.,  found  growing  on  pine  and  fir  timber  in  the  forests  of 
Austria,  linger  remarks :  § 

Upon  still  greater  magnificatioD  (Fig.  4)  it  ia  seen  that  the  brown  apices  are  only 
the  sheaths  of  fine  cylindrical  cells  from  which  terminal  segments,  bound  together  in 
a  thread-like  manner,  are  abjointed  and  pushed  ont.  There  is  no  doabt  that  these 
latter  have  the  significance  of  brood  cells,  although  they  possess  a  great  similarity  to 
the  spores  of  certain  species  of  Torula. 

The  figure  given  by  linger  represents  quite  plainly  the  abjunction  of 
the  conidium  within  the  end  of  the  hypha  in  a  manner  precisely  similar 
to  that  showL  in  Plate  11,  Fig.  1.     It  differs,  however,  from  the  other 

*  Sitzungsberichte  der  K.  Akademie  zu  Mtinohen,  187i>. 

t  Quarterly  Joarnal  Microscopical  Society,  xx,  1880. 

t  Reinke  and  Berthold,  Die  Zersetzung  der  Kartofifeln  dnrch  Pilze,  1879. 

^  Botanische  Zeitnng,  1847,  Nr.  15,  T.  iv^ 

II  PriUieax  and  Delacroix,  Endooonidiu^ii  iemttleniumj  nov.  gen.  uov.  spec.  Cham- 
pignon donnant  an  seigle  des  propridt^s  v^n^nenses.  Bulletin  de  la  Soci^t^  Myco- 
logiqae  de  France,  Tome  vu,  2'^  Fasi^nle,  p.  116. 


species  of  Ghalara  as  figured  by  Saccardo*  and  CoTda,f  in  which  tlie 
spores  are  represented  as  being  abjointed,  not  at  one  bnt  at  varioas 
points  within  the  sheath -like  hjphsB}  as  in  the  case  of  Sporoschitm 
mirabilej  B.  &  Br.;§  Bloxamia  truncata^  B.  &  Br.;||  Thielavia  Inuiooh 
Zopf.;^  Aphanamyoea  stellatuSj'DBj.y^^  and  probably,  although  it  ha$ 
not  been  possible  to  exa  mine  figures,  Trullula  nitidulaj  Saccft 

When  the  conidiophore  has  reacbed  the  limit  of  its  growth  the  ooter 
cell  wall  of  the  tip  and  the  portion  immediately  below  it  ceases  giowiug 
and  becomes  slightly  tinted  olive  color  lik  e  the  mycelium.  The  pro- 
toplasm contained  between  the  last  septum  and  the  apex  continues 
to  grow  and  ruptures  or  absorbs  the  cell  wall  of  the  tip,  pushing  oat, 
seemingly  as  a  naked  protuberance  of  the  protoplasmic  contents  of  the 
cell,  but  probably  clothing  itself  with  an  extremely  thin  membrane, 
leaving  behind  the  shar  ply  defined  broken  edge  of  the  conidiophore. 
After  growth  has  conti  nued  for  a  few  minutes  and  the  cylindrical  pro- 
trusion has  attained  about  the  length  of  the  diameter  of  the  sporophore, 
a  septum  forois  below  the  mouth  of  the  sporophore  and  by  the  further 
growth  of  the  protoplas  mic  contents  of  the  mother  cell  the  fhlly  formed 
gonidinm  is  pushed  out  from  the  sporophore  only  to  be  followed  by  a 
second  spore  in  the  same  way.  Fifty  to  sixty  of  these  spores  are  fre- 
quently th  us  shoved  out  of  a  single  vigorous  sporophore,  varying  from 
one-half  to  one  hour  each  in  time  of  appearance.  These  hyaline  coaidia 
remai  ned  attached  to  each  other  in  long  chains,  often  doubling  upon 
th  em  selves  in  Van  Tieghem  cell  cultures  and  forming  several  rows  upon 
the  moist  underside  of  the  cover  glass  (Plate  n.  Fig.  1). 

It  is  surprising  that  in  such  a  work  as  that  by  Dr.  Alexander  Zalewski, 
Ueber  Sporenabschnur  ung  und  Sporenaibfallen  bd  den  Pihen^  published 
in  1883,t]:  no  mention  should  be  made  of  such  a  striking  modification  of 
the  author's  second  type  of  spore  formation,  called  Succedane  reihentceise 

*  Saccardo,  Fangi  Italici,  Figs.  29, 30, 31, 32, 35. 

t  Corda,  loones  Fangorum,  T.  ii,  p.  9,  Tab.  ix,  Fig.  43. 

t Mr.  J.  B.Ellis  and  Dr. H.  W.  Harkness  have  kindly  aUowed  the  examination  of 
Chalara  acuaria,  C.  &  £.,  and  Chalara  brachysp&ra,  Sacc,  in  which  the  spores  are 
h  orne  apparently  as  in  Chalara  Ungeri,  8aco.,  by  abjunction  from  an  elongated  mother 
cell,  if  the  term  may  properly  be  applied  to  snch  cell  with  power  of  oontinnoas  oonidia 
formation. 

$  Berkeley,  M.J.  and  Broome,  C.E.  Notices  of  British  Fnngi  XL  in  Annals  and 
Magazine  of  Natural  History,  Jane,  1850,  S.  2,  Vol.  5,  pp.  23, 24  (same  in  reprint). 
Reference  made  to  Qraphium  penieilloides  1.  c,  Int.  Crypt.  Bot.,  p.  327,  Fig.  74 ;  Mon- 
taigne,  Sylloge  Oenernm  Spec.  Crypt.,  1856,  p.  306;  Fresenins,  Beitr.  z.  Mykologie, 
1852.  p.  17,  T.  VI,  Fig.  26, 27, 28. 

IIAuu.  Nat.  Hist.,  1854,  p.  468,  T.  xvi,  Fig.  17,  Berkeley,  Int.  Crypt.  Bot.,  p.  327, 
Fig.  74  b. 

IF  Winter,  Die  Pilze.  Bd.  I,  Abth.  II,  p.  44 ;  Zopf,  Die  Pilze,  1891,  Fig.  61,  p.  97;  Zopf, 
Vber  die  Warzelbraune  der  Lnpinen,  eine  nene  Pilzkrankheit,  in  Zeitschrift  ftir  Pflnn- 
zenkrankheiten.  Band  I,  Hefb  2,  1891,  pp.  72-76. 

•*Pringsheim*8  Jahrbacher,  ii,  p.  170.  T.xix,  Figs.  1-3;  Linstedt  K.  Synopsis  d. 
Saprolegniaceen,  p.  83. 

ttSaccardo,  Miohelia,  ii,  p.2S5  ;  Sylloge  Fnngomm,  iii,  p.  732. 

Flora,  1883,  p.  228;  Polish  Inaugural  Dissertation,  1883.    Also  in  German. 


Absehnurung  der  Sporen  auf  dem  Scheiiel  der  Basidie^  especially  after 
the  pablioation  in  1847  of  each  perspicuoQS  figures  as  those  of  IJnger's 
above  referred  to.  Althoagh  not  mentioDed  by  De  Bary,  this  method 
of  spore  abjanction  is  referred  to  by  Zopf  in  his  recent  work. 

The  fally  formed  spores  are  thin- walled,  hyaline,  16-^  by  4-9/i,  bacil- 
lary,  and  sometimes  oblong  or  davate.  They  germinate  in  a  few  hoars 
in  water  or  nntrient  solutions,  and  qnite  generally  form  a  protuber- 
ance near  the  medial  zone,  exactly  opposite  to  the  germ  hypha,  thns 
giving  the  germinating  spore  the  form  of  a  cross  (PI.  n,  Fig.  4).  The 
slender  germ  hyphaB  prodnce  sporophores,  often  immediately,  and  these 
posh  oat  from  their  apices  conidia  similar  in  all  respects  to  the  original 
ones  (Fig.  4),  and  the  secondary  or  olive  conidia  form  on  more  irregnlar 
branches  (PL  n,  Fig.  6). 

Olive  or  macro  conidia. — The  second  mode  of  spore  formation,  which 
in  all  essentials  resembles  the  first,  takes  place,  in  cultures,  following 
the  first,  and  were  it  not  for  its  slower  movement  would  be  entirely  sim- 
oltaneoas  with  it.    Unlike  the  hyaline  spores  which  are  produced  upon 
the  surface  of  the  medium,  the  olive  conidia  are  formed  generally 
deeply  boried  within  the  tissues,  showing  no  inclination  to  rise  into  the 
air.    The  sporophores  which  bear  them  consist  of  simple,  septate, 
branching  hyphsB,  frequently  almost  indistinguishable  from  the  pri- 
mary conidiophores  above  mentioned,  and  also  from  the  sterile  branches 
of  the  mycelium.    The  mode  of  spore  formation  differs  from  that  just 
described  for  the  hyaline  conidia  only  in  tardiness  of  movement  and 
such  other  points  as  the  difference  in  shape  of  the  olive  conidia  would 
necessitate ;  in  fact,  the  two  may  be  said  to  merge  into  each  other,  the 
primary  conidiophores  producing  spores  resembling  the  olive  conidia  in 
shape  and  vice  versa  (Cf.  PI.  n,  2  a,  6  a).    Normally,  the  first  olive  coni- 
dium  produced  differs  from  those  which  follow  in  being  oblong-ovate, 
while  the  succeeding  ones  are  globose  or  elliptical  with  a  small  pedicel 
or  extension  at  the  lower  extremity  (Figs.  5, 6).    That  these  conidia 
are  produced  in  a  manner  not  wholly  in  accordance  with  that  described 
by  De  Bary  *  is  demonstrated  by  the  fact  that  the  tip  of  the  sporophore 
is  ruptured,  as  in  the  formation  of  the  hyaline  conidia,  upon  the  forma- 
tion of  the  first  spore  and  displays  from  the  beginning  of  the  spore 
formation  (Fig.  8  a)  until  the  complete  abjunction  of  the  mature  spore 
(Fig,  8o)  a  distinct  somewhat  irregular  edge  or  rim,  below  which  is 
formed  the  true  septum  of  the  conidium  (Fig.  8).    In  older  specimens, 
after  four  or  even  five  (the  maximum  number  observed)  conidia  have 
been  pushed  out,  the  protoplasm  below  the  last  formed  septum  often 
becomes  rounded  as  at  Fig.  6,  Plate  ii«  clearly  demonstrating  that  the 
delicate  exospore  of  the  conidium  is  formed  within  the  surrounding  end 
of  the  sporophore.    These  olive  conidia  are  12-19  by  G-13/i,  mostly 
IMl  by  12-15/i,  and  in  the  first  stages  of  their  formation  are  hyaline, 
thin-walled  bodies  with  more  or  less  evenly  granular  contents.    In  the 

*  De  Bary,  Morph.  and  Biology  of  the  Fungi,  Eng.  edition,  p.  69-70. 
t  Zopf,  Die  Pilze,  1990,  p.  97. 
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ooarse  of  24  hoars  they  become  dark  colored  and  coarsely  granular, 
later  developing  numerous  oil  globules  which  react  strongly  with  osmic 
acid,  giving  the  characteristic  brown  color.  Occasional  specimens 
among  hundreds  observed  manifested  a  tendency  to  germinate  either  in 
natrient  solutions  or  water,  and  those  noted  sent  out  long  hyaliue 
branching  hyphaB.  These  were  not  followed  to  the  production  of  second- 
ary sporidia.  From  analogy  the  olive  conidia  may  be  expected  to  serve 
the  purpose  of  resting  spores,  possessing  thick  ezospores  and  being 
formed  largely  within  the  soft  tissues  of  the  potato. 

Pycnidia. — From  a  week  to  9  days  after  sowing  the  hyaline  conidia, 
a  third  form  of  fructification  makes  its  appearance,  developing  with 
remarkable  rapidity  and  abundance.  In  its  initial  stages  the  pycnidium 
arises  as  the  swollen  and  curled  or  twisted  tip  of  a  vegetative  hypha,  or 
as  a  twist  or  knot  in  a  sporophore  between  the  conidinm  and  its  point 
of  union  with  tbe  main  hypha  (Plate  in,  Fig.  9).  Although  observed 
to  be  present  in  numerous  cases,  no  anastomosing  of  different  hyphie 
branches  seems  necessary.  Almost  simultaneously  with  the  first  curv- 
ing of  the  hypha  tip,  side  branches  arise  which,  by  their  growth  and 
formation  of  septa,  form  the  coarsely  cellular  membranaceous  wall  of  the 
pycnidium.  After  the  globose  base  of  the  pycnidium  has  attained  its 
normal  diameter,  there  arises  an  elongated  ostiolium  or  beak,  composed 
of  slender  septate  hyphsB  placed  parallel,  side  by  side,  in  several  ranks 
about  the  orifice.  By  the  rapid  extension  of  these  hyphsB,  a  long,  hol- 
low neck  or  beak  is  formed  for  the  upward  passage  of  the  pycnospores. 
When  the  neck-forming  hyphsB  have  reached  their  limit  of  extension, 
the  tips  become  gradually  tapering  and  form,  upon  maturity,  long 
(30-60/i)  slender  hyaline  fimbriations.  Both  the  bulbous  portions  of  the 
pycnidia  and  the  slender  necks  vary  greatly  in  size,  the  former  being 
96-22^4  by  96-224/i  in  diameter,  and  the  latter  395-608/i  long  by  24-34/i 
at  base  and  14-20)li  at  apex. 

Pycnospores. — So  far  as  the  extremely  fragile  nature  of  the  interior 
permitted  observation,  the  pycnospores  are  formed  by  the  division  of 
very  thin-walled  mother  cells  lining  the  cavity  of  the  pycnidium.  Until 
means  can  be  devised  for  removing  the  difficulties  lying  in  the  way  of 
the  determination  of  this  point,  the  exact  mode  of  formation  must  re- 
main in  doubt.  The  pycnospores  are  hyaline,  globose,  or  oblong,  and 
are  fastened  together  by  a  mass  of  refringeut  substance  tardily  soluble 
in  water.  When  freshly  exuded  from  the  tip  of  the  pycnidium,  they 
are  5-9  by  5-9/4;  but,  upon  immersion  in  water  for  several  hours^  they 
swell  greatly,  becoming  12-17  by  9-15/i.  In  culture  media,  both  while 
remaining  closely  united  in  masses  and  when  separated,  they  germinate 
profusely,  producing  upon  their  frequently  anastomosing  hyphas,  both 
hyaliue  and  olive  conidia,  and  finally  pycnidia,  similar  to  those  in  which 
they  are  produced.  The  presence  of  the  gelatinous  substance  uniting 
the  conidia,  manifests  itself  upon  the  germination  of  the  spore  as  a 
granular  film,  which  assumes  (as  at  Fig  46,  Plate  ni)  the  form  of  a  deh- 
cate  ring,  often  of  narrow,  lateral  extension. 


II700ULATI0NS. 

Healthy  potatoes,  kept  in  a  moist  atmosphere  in  the  laboratory,  upon 
being  covered  with  the  hyaline  conidia  and  pycnospores  of  the  fnngns, 
became,  in  the  course  of  a  few  weeks,  badly  diseased  with  the  typical 
black  rot.  The  fangns  is  capable  of  entering  the  eyes  of  the  potato 
and  is  noarished  by  the  small,  dead  fibrils  often  connected  with  tbe 
eyes.  In  inoculations,  the  diseased  portions  began  in  or  near  the  eye. 
To  convince  the  most  skeptical,  initials  were  scratched  npon  the  surface 
of  one  potato  with  a  sterile  needle,  and  the  snrface  coated  with  h3'aliue 
conidia  in  water.  In  three  weeks  the  initials  appeared  in  typical  black- 
rot  lines  against  the  brown  back  ground. 

PBOBABLE  LIFE  HISTOBT. 

The  life  cycle  of  the  parasite,  although  not  certainly  completed  by 
these  different  forms,  may  cover  a  period  of  several  weeks  and  perhaps 
months.  The  abundant  mycelium  present  in  tbe  diseased  roots  planted 
in  the  hotbed  for  the  purpose  of  obtaining  sprouts  infects  the  young 
shoots  as  described.  This  infection  may  take  place  either  through  the 
medium  of  spores  or  by  the  growth  of  mycelium  from  the  diseased  areas 
themselves.  Diseased  sprouts  planted  in  the  field  produce  diseased 
roots  which  may  spread  the  disease  to  other  hills  either  through  the 
soil  directly  or  by  means  of  the  numerous  fibrils  from  other  plants. 
These  infected  areas,  although  perhaps  inconspicuous  at  first,  grow 
steadily  in  diameter  not  being  checked  by  digging,  and  when  the  pota- 
toes  are  stored  for  keeping  continue  to  grow  in  the  root  and  at  the 
same  time  to  produce  the  various  forms  of  spores.  These  reproductive 
bodies  when  supplied  with  sufficient  moisture  are  capable  of  iufectiug, 
unaided,  sound  potatoes  througn  their  eyes.  Thus  one  diseased  potato 
when  stored  in  a  bin  of  healthy  ones  is  capable  of  infecting  all  those  in 
the  bin  and  causing  them  to  rot  in  a  short  time. 

To  what  extent  the  fungus  is  able  to  live  upon  the  dead  vegetable  mat 
ter  of  the  soil  has  not  been  determined,  but  from  its  omnivorous  habits 
numerous  substances  might  be  expected  to  nourish  it  in  an  active  state. 
The  fact  that  the  parasite  grows  luxuriantly  upon  strong  nahrlosung 
agar  would  perhaps  indicate  its  ability  to  inhabit  different  stable  ma- 
nures applied  to  the  potato  fields,  and  although  no  experiments  were  at- 
tempted to  show  whether  a  passage  through  the  digestive  canal  would 
kill  the  spores,  circumstantial  evidence  points  strongly  to  the  belief  that 
such  passage  does  not  destroy  all  forms. 

Ceratocystisfimbriata  ^rohaibly  winters  not  only  in  the  roots  used  for 
seed  the  following  spring,  but  in  the  soil  itself,  upon  decaying  portions 
of  sweet  potato  roots  and  other  vegetable  substances.  The  sclerotial 
stage  mentioned  may  be  found  to  compose  the  principal  resting  stage 
of  the  parasite. 

PEEVENTIVE  MEASUEES. 

I.  The  first  and  most  important  precaution  to  be  taken  in  combating 
the  disease  is  to  plant  only  perfectly  healthy  seed  in  the  hotbed,  even 
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if  it  is  necessary  to  import  such.  This  preventive  measnre  is  most 
essential,  as  diseased  seed  will  give  diseased  sproats,  whicti  in  tnm  will 
grow  a  crop  of  worthless  potatoes. 

II.  The  selection  of  healthy  sproats  is  plainly  neoessary  in  case  the 
ftiogas  gets  into  the  hotbeds,  and  nnder  no  circamstances  should  dis- 
eased plants  be  pat  into  the  field.  The  test  of  asing  copper  faogicides 
in  the  hotbed  has  not  been  made,  bat  from  analogy  seems  to  promise 
assistance.  If  the  fangicide  is  used  the  shoots  shoald  be  kept  green 
with  it  nntil  palled. 

III.  Fields  which  have  become  so  impregnated  by  the  disease  tliat 
they  refnse  to  grow  profitable  crops  had  best  be  added  to  the  regnlar 
farm  rotation.  This  method  will,  if  continaed  for  several  years,  allow 
the  accamalated  infective  material  to  bara  itself  oat  by  cousaming  all 
available  food  material  in  the  soil. 

IV.  Decaying  roots  and  the  refnse  after  digging  shoald  be  carefully 
removed  from  the  field  and  barned,  as  snch  d^bns  adds  to  the  food  of 
the  parasite. 

y.  The  ase  of  large  qaantities  of  barnyard  manure  probably  favors 
the  development  of  the  trouble,  since  it  adds  greatly  to  the  decaying 
vegetable  matter  of  the  soil.  Where  the  use  of  commercial  fertilizers 
can  be  made  to  take  the  place  of  manure  it  will  certainly  be  desirable 
to  make  the  change. 

y I.  Although  no  experiments  have  yet  been  completed  upon  the  mat- 
ter, it  is  probable  the  spread  of  the  disease  in  the  bin  may  be  checked 
by  dipping  the  roots  in  one  of  the  copper  mixtures,  preferably  the  am- 
moniacal  solution,  before  storing  for  the  winter.  What  effect  tobacco 
smoke  or  the  fumes  of  sulphur  would  have  in  checking  the  disease  in 
the  bins  remains  to  be  ascertained. 

Experiments  are  now  nnder  way  to  ascertain,  if  possible,  the  effect  of 
the  use  of  the  ammoniacal  solution  of  copper  carbonate  in  preventing 
the  disease.  Hotbed,  field,  and  bin  experiments  are  in  progress,  and  it 
is  hoped  definite  results  will  be  obtained. 

SUMMABY. 

I.  The  black  rot  of  the  sweet  potato,  both  upon  young  shoots,  caus- 
ing <' black  shank,"  and  upon  mature  roots,  is  caused  by  the  parasitic 
action  of  the  fungus  Ceratocystis  fimbriata^  Ellis  and  Halsted. 

II.  Portions  of  diseased  tissue  develop,  when  placed  upon  various 
media,  abundant  growths  of  the  parasitic  fungus. 

III.  Three  modes  of  spore  formation  are  present,  two  endogenous 
from  the  tips  of  specialized  hyphae,  the  third  from  cyst-like  bodies.  Tbe 
connection  of  a  sclerotial  form,  although  not  demonstrated  by  culturi*, 
is  strongly  suspected. 

ly.  Spores  grown  in  cultures  are  capable  of  inoculating  healthy  roots 
through  the  broken  cuticle  or  through  the  eyes. 
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DESCRIPTION  OF  PLATES. 

PuLTE  I,  Ceratoeysiiaflmhriata,  Ell.  A  HsIb. 

Fig.  1.  Sweet  Potato  showing  blackened  area,  inhabited  by  the  parasite. 
2.  Cross  seotion  of  the  same. 

Plate  II,  CeraiocyBiia  flmbriatat  £11.  A  Hals. 

Fig.  1.  Sporophore  of  hyaline  oonidia  figured  1  p.  m.  la,  the  same  figured  1:50  p. 
m.  1ft,  the  same  at  2:15  p.  m.  X  550.  From  test-tube  cultures  of  sweet 
potato  agar-agar. 

2.  Group  of  hyaline  conidia,  showing  variations  in  form  ftom  test-tube  culture. 

2a,  the  same  from  plate  culture  X  400. 

3.  Group  of  hyaline  conidia  sporophores,  showing  spore  formation  x  300.    From 

test-tube  cultures. 

4.  Germinating  hyaline  conidia  from  cultures  24-48  hours  old  in  sweet  potato 

agar.  4a,  young  germ  hypha  with  hyaline  conidinm  forming.  Abf  hyaline 
conidinm  lately  expelled  from  sporophore.  4c,  commencement  of  sporo- 
phore or  branch  of  hypha  of  germination  x  550. 

5.  Sporophoree  with  olive  conidia  issuing  from  tip&    5a,  characteristic  primary 

spore  first  formed  X  550. 

6.  Sporophore  of  olive  conidinm  greatly  enlarged  x  1,500.    a,  ruptured  outer  wall 

of  sporophore.    ft,  protoplasmic  contents  of  mother  cell. 

7.  Olive  conidia  germinating  x  550. 

8.  Successive  stages  in  formation  of  olive  conidia.    8a,  sporophore  and  spore 

figured  12:15  p.  m.  6ft,  same  2  p.  m.  8o,  same  4:35  p.  m.  8d,  same  6:25  p. 
m.    Qe,  9  a.  m. 

9.  Primary  growth  of  mycelial  hyphse  from  hyaline  conidinm. 


Plate  III,  CeratooyatU  fimbriata,  Ell.  &  Hals. 

1.  Mature  pycnidium  x  200.    la,  gelatinous  mass  of  exuded  spores. 

2.  Fimbriate  tip  of  beak  or  ostiolinm  X  500. 

3.  Cross  section  of  pycnidium  showing  large  thin  walled  cells,  previous  to  spore 

formation  X  300. 

4.  Gelatinous  mass  of  pycnospores  X  550.    4a  isolated  spores  shortly  after  im- 

mersion in  iodine.    4ft  pycnospore  after  48  tours  in  sweet  potato  agar  cul- 
ture.   N,  nucleus;  G,  ring  of  gelatinous  granules. 

5.  Cross  section  of  pycnidium  beak  near  base  X  550. 

6.  Primary  growth  of  mycelial  hyphee  from  pycnospore  x  200. 

7.  Anastomosing  hyphse  abundant  on  mycelium  from  pycnospores  and  hyaline 

conidia  x  440. 

8.  Germinating  pycnospores.    da  ring  of  gelatinous  uniting  substance.    8ft  pro- 

mycelium  in  form  of  a  sporophore  witti  hyaline  conidinm  issuing  X  550. 

9.  Primary  stage  in  development  of  pycnidium  X  550. 

10.  Early  stage  in  development  of  pycnidium  X  550. 

11.  Immature  pycnidium  x  400. 
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EXPERIMENTS  IN  THE  TREATMENT  OP  PLANT  DISEASES. 
By  B.  T.  Galloway. 

(Plate  IV.) 

Paet  III. 

In  addition  to  the  field  work  condacted  in  1890  by  the  Division  of 
Vegetable  Pathology  and  set  forth  in  Parts  I  and  II  of  this  article,  a 
series  of  experiments  were  made  nuder  onr  direction  by  field  agents 
located  in  various  parts  of  the  Union.  The  reports  of  these  agents  have 
all  been  received,  and  while  it  is  our  usual  custom  to  publish  them  in 
the  form  of  a  special  bulletin  several  reasons  make  it  more  desirable  to 
give  them  in  a  condensed  form  here. 

TREATMENT  OF  GRAPE  DISEASES. 

These  experiments  were  carried  on  at  Greenville,  South  Carolina; 
Vineland,  New  Jersey ;  and  Neosho,  Missouri.  The  work  in  the  main 
was  planned  to  throw  additional  light  on  the  treatment  of  black  rot, 
which  is  everywhere  recognized  as  being  the  most  destructive  of  all 
grape  maladies.  The  questions  we  were  desirous  of  obtaining  more 
information  upon  may  be  briefly  summarized  as  follows: 

I.  A  comparison  of  the  fuugicides  given  below  as  regards  cost,  effi- 
ciency, and  effects  on  the  healthy  foliage  and  fruit. 

(a)  Bordeaux  mixture  prepared  in  accordance  with  the  usual  formula, 
i,  e.,  copper  sulphate  6  pounds,  lime  4  pounds,  and  water  22  gallons. 

{b)  Bordeaux  mixture  prepared  the  same  as  a,  then  allowed  to  settle. 
After  this  has  taken  place  drawing  off  the  clear  liquid  and  dryiug  the 
sediment  the  latter  being  simply  mixed  with  water  when  used.  The 
object  in  usiug  this  preparation  was  to  determine  if  possible  whether 
the  Bordeaux  mixture  prepared  in  advance  was  as  effective  as  that 
made  in  the  usual  way.  The  question  has  considerable  practical  im- 
portance as  there  is  an  increasing  demand  for  a  mixture  ready  for  nse. 
This  demand  is  mostly  from  small  growers  who  do  not  care  to  go  to  the 
trouble  of  buying  the  copper  and  lime  and  making  their  own  mixture. 

(c)  Modified  eau  celeste  containing  copper  sulphate  4  pounds,  aqua 
ammonia  3  pints,  carbonate  of  soda  5  pounds. 

(d)  Copper  carbonate  in  suspension,  3  ounces  to  22  gallons.  This 
being  a  much  cheaper  preparation  than  the  ammoniacal  copper  carbon- 
ate solution,  it  was  thought  best  to  give  it  a  thorough  trial. 

(e)  Simple  milk  of  lime  made  by  dissolving  3  pounds  of  lime  in  25 
gallons  of  water. 

(/)  Solution  of  copper  acetate,  2  pounds  to  22  gallons. 
(g)  Mixture  No.  6  consisting  of  equal  parts  of  ammoniated  coppt-r 
sulphate  and  ammonia  carbonate.    Used  at  the  rate  of  1  pound  to 
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25  gallons  of  water.  Miztare  No.  5  is  practically  eaa  celeste  in  dry 
concentrated  form. 

(h)  Ammoniacal  copper  carbonate  solution,  3  ounces  copper  carbon- 
ate dissolved  in  1  quart  of  ammonia,  and  diluted  with  22  gallons  of  water. 

IL  The  value  of  a  mixed  treatment,  cousistiug  of  three  early  treat- 
ments of  the  Bordeaux  mixture  and  three  late  sprayings  of  the  ammo- 
niacal  solution. 

III.  The  value  of  early  against  late  sprayings.  By  early  is  meant  the 
first  treatment  when  the  buds  begin  to  swell,  and  by  late  the  first 
treatment  when  the  grapes  are  the  size  of  bird  shot. 

EXPEBIMENTS  AT  GBEENVILLB,  SOUTH  OABOLINA. 

The  work  at  this  place  was  conducted  A.  M.  Howell,  who  is  to  be 
commended  for  the  care  devoted  to  it.  The  vineyard  chosen  by  Mr. 
Howell  for  the  experiment  was  one  which  had  been  well  cultivated  and 
cleared,  but  had  never  before  received  any  treatment  for  vine  dis- 
eases and  for  3  years  had  regularly  lost  from  50  to  75  per  cent  of  its 
crop  by  black  rot  Besides  this  it  had  been  invaded  by  downy  mildew 
and  anthracnose. 

The  variety  selected  for  experimental  treatment  was  the  Ooncord, 
because  of  its  regular  habits  of  growth  and  fruitage,  and  its  unvarying 
susceptibility  to  rot.  In  accordance  with  instructions  the  vineyard  was 
divided  into  14  contiguous  plats,  11  consisting  of  58  and  3  of  50  vines 
each.  In  the  11  plats,  containing  58  vines  each,  a  sub-plat  of  8  vines 
was  marked  off  in  the  center  of  each.  These  sub-plats  were  left  without 
treatment.  The  vineyard  was  then  divided  as  follows :  Three  plats  of 
50  vines  each,  containing  no  sub-plats ;  eleven  main  plats  containing 
50  vines  nach  having  in  the  center  a  sub-plat  of  8  vines  each.  The 
different  plats  were  designated  by  the  letters  of  the  alphabet  from  A  to 
W,  inclusive,  as  shown  in  the  following  diagram : 
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The  variation  in  regard  to  these  was  for  the  purpose  of  bringing  out 
the  value  of  early  spraying,  as  will  be  shown  later. 

The  first  spraying  was  made  10  days  before  blooming,  and  woald  bavt 
been  applied  earlier  but  for  a  delay  in  the  arrival  of  some  of  the  chemi' 
cals.  The  weather  had  been  dry  for  2  weeks  and  no  disease  was  showiog 
on  the  leaves.  The  next  day,  however,  a  rainy  spell  set  in,  lasting  5 
days.  The  second  treatment  was  also  given  on  a  clear  day  and  the  firs: 
traces  of  black  rot  had  been  discovered  the  day  before.  There  were  rains 
on  May  18, 19, 20,  and  then  none  until  June  1.  The  day  after  the  foarth 
treatment  there  was  a  light  rain  (June  15)  and  this  was  followed  by  a 
drought  which  put  an  end  to  any  infection  of  black  rot  for  the  season. 

In  order  to  get  a  fair  estimate  as  to  the  value  of  the  various  treat- 
ments the  diseased  and  healthy  berries  on  both  the  treated  and  un- 
treated plats  were  carefully  counted  and  weighed.  The  weight  of  dis- 
eased fruit  was  estimated  by  counting,  in  several  cases,  the  number  of 
berries  in  a  pound  of  sound  fruit,  obtaining  an  average  number,  and 
dividing  the  number  of  diseased  berries  by  it  The  results  of  this  work 
is  shown  in  tabular  form  below. 


Plat 


Number  of  vines,  date, 
and  manner  of  treat- 
ment. 


Yield  of 

sound 

fruit 

per  plat 


Averaee 

yiel«f 

per  Tine. 


Number 

of  rotten 

berries 

per  plat 


Number 

of  rotten 

berries 

per  vine. 


Total  rot 
per  plat 
inponnds 
ofsound 
fiuit 


Percent- 


Total 


OOStrtf      I 


,meOt 


B. 
C. 


D. 
E. 


F. 


H. 
I., 


J. 
K. 


L. 
M. 


N  , 
O. 


50  vines  treated  April  30. 
Ma}'  15  and  30,  and 
June  14,  with  Bor- 
deaux inizturo 

8  untreated  vines 

I  50  vines  treated  April  30, 
May  16  and  30,  and 
June  14,  with  ammoni- 
acal  copper  carbonate 
solution 

8  untreated  vines 

60  vines  treat>od  April  30, 
Ma3'  15  and  30,  and 
June  14,  with  Bor- 
deaux mixture  and  am- 
monlacal  solution 

8  untreated  vines 

I  60  vines  treated  April  30, 
May  15  and  30,  and 
June  14,  with  modilied 
eau  celeste 

8  untreated  vines 

60  vines  treated  April  30. 
May  15  and  30,  and 
June  14,  with  copper 
carbonate  in  suspen- 
sion  

8  untreated  vines 

60  vines  treated  April  80. 
May  15  and  30,  ana 
June  14,  with  milk  of 
lime .' 

8  untreated  vines 

60  viues  treated  April  30. 
May  15  and  30,  ana 
June  14.  with  Bordeaux 
mixture  prepared  In 
advMice 

8  untreated  vines 

80  Tines  treated  April  30, 
May  16  and  30,  and 
June  14,  with  Bordeaux 
mixture,  one-half 
strenfffch  prepared  in 
advance  

8  untreated  viney 


Poundt. 


260 
23 


265 

20 


255 

20 


260 
24 


246 

18 


190 
20 


230 
22 


180 
17 


Pmindt. 


6.20 
2.87 


6.10 
2.50 


6.10 
2.50 


6.90 


4.02 
2.26 


8.80 
2.60 


4.00 
2.75 


8.60 
2.12 


275 
2,464 


2,816 


188 
2.827 


2,466 


2,908 


8,509 
8,819 


867  I 
2,126 


8,730 
2,872 


&60 
808 


4.72 
852 


3.76 
353 


1.86 
808 


5.86 
875 


172 


7.34 
266 


174.60 
284 


1.56 
14 


1.84 
16 


1.06 
16 


.33 


14 


1.52 
17 


48.86 
16 


2.08 
12 


49.60 
18 


.6 


.6 
45 


.4 
45 


.1 
87 


.6 

48 


20 


SL50 
43 


OenU 


.S4 


.22 
.00 


.40 
.00 


Not 
.00 


.11 

.00 


.54 

.01 


.2T 
.00 
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Plat 


Kumber  of  Tinea,  date, 
•nd  mABner  of  trefttr 
ment. 


Yield  of 
■oiind 
frnit 

perpUt 


ATence 

yielT 

per  Tine. 


Namber    Number  I 


of  rotten '  of  rotten  .JftLSlS. 
berrlee  berrie.  |^^«»„^/ 
per  pint    per  Tine.   "'1^1°" 


Percent- 


Totnl 
cost  of 
trenv 
menta. 


Q... 


R... 

B... 


8'.-.. 


T'... 


v.... 


M  Tinea  treated  April  80. 
May  15  and  30.  and 
Jane  14,  with  aoetnte 
of  copper  eolation 

8  an  treated  Tinea 

50  Tinea  treated  April 
30.  May  15  and  80.  and 
Jane  14  with  miztnre 
N0.5 

8  ontreated  Tinea 

50  Tinea  treated  April 
30,  Mat  15  and  30.  and 
Jane  14  with  miztore 
N0.5 

8  antreated  Tinea 

50  Tinea  treated  Hav  17 
and  Jane  2  with  Bor- 
deaaz  mix  tare;  late 
treatment 

50  Tinea  treated  May  25, 
Jane  0,  with  Bordeaox 
mixtare,  8  daya  later 
tfaanU 

50  Tinea  treated  May  17 
and  Jane  2  aane  aa  U, 
excepting  ami 
eolation  waa  need 


Pounds. 


285 


210 
22 


210 


200 


6.20 
2.50 


5.10 
8.12 


4.82 
2.75 


420 


4.40 


277  &64 

2,178  ■      272 


113  2.23 

2,471        300 


312 
2,287 


2,112 


8.24 

288 


42.24 


1.57 


14 


1.77 
13 


.6 
87.00 


.25 


.8 


12 


2,040  40.60  U.59 

j       ! 

2,818  52.30  1        15 


87 


5.50 


Oenti, 


Hot 

giTM. 

.00 


Not 

siTen. 
.00 


Not 
giTcn. 
.00 


.27 


.U 


Very  little  commeDt  apon  the  foregoing  table  is  necessary,  as  we  be- 
lieve it  fally  explains  itself  and  in  a  measare  answers  the  questions 
sammarized  in  the  first  part  of  this  article.  It  will  be  seen  that  seven 
of  the  fangicides  used  reduced  the  amount  of  rot  to  less  than  1  per  cent, 
while  on  the  untreated  vines  the  loss  averaged  40  per  cent.  This  was 
much  less  than  in  an  ordinary  season,  on  account  of  the  dry  weather. 
In  Bueh  cases  about  75  per  cent  would  have  probably  been  lost.  The 
present  season  was  not  one  either  that  furnished  a  good  test  of  fungi- 
cides. If  more  rain  had  fallen  there  is  little  doubt  that  there  would 
have  been  more  rot  on  the  treated  plats,  more  striking  differences  in  the 
degrees  of  efficacy  of  the  different  fungicides,  and  more  grapes  actually 
saved.  That  is,  the  difference  between  the  amount  lost  on  the  treated 
and  untreated  plats  would  have  been  much  greater. 

As  to  the  comparative  value  of  the  fungicides,  the  ratios  found  in  the 
figures  as  given  can  scarcely  be  considered  such  as  will  hold  for  other 
seasons  and  in  different  climates.  This  season's  work  has  shown  that 
a  difference  in  locality  affects  the  action  of  fungicides  on  foliage;  for 
example,  the  copper  acetate,  which  proved  very  efficacious  with  Mr. 
Howell,  of  South  Carolina,  burned  the  foliage  so  badly  in  Missouri  as 
to  ruin  the  crop  for  the  year. 

Milk  of  lime  and  precipitated  Bordeaux  mixture,  one-half  strength, 
both  proved  ineffectual.  As  regards  efficiency  the  other  fungicides 
stood  in  the  following  order : 

Modified  eaa  celeste.  Copper  acetate. 

Mixtare  No.  5.  Ammoniacal  solation. 

Boxdeaux  mixtare  aod  ammoniacal  solation.  Copper  carbonate  in  saspension. 

Bordeaux  mixtare.  Precipitated  Bordeaux. 
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The  loss  from  not  beginning  the  treatments  early  was  not  as  striking 
as  was  auticipatedy  bnt  there  is  no  doubt  that  a  wet  spring  would  have 
shown  a  more  decided  contrast  between  the  effects  of  late  and  early 
treatments.  As  it  was,  a  difference  of  8  days  in  the  date  of  the  first  ap- 
plication made  a  difference  of  5  per  cent  in  the  amount  of  rot,  showing 
that  it  is  not  safe  to  begin  treatments  later  than  the  last  of  April  in  the 
Southern  grape-growing  districts,  or,  in  general,  about  10  days  before 
the  blooming. 

BXPEBIMENTS  AT  OHABLOTTESYILLE,  VIBOINIA ;  YINBLAND,  NBW  JEB- 
SET  ;  AND  NEOSHO,  mSSOTTBI. 

The  experiments  at  the  foregoing  places  cover  practically  the  same 
ground  as  those  given  in  detail  in  the  preceding  notes ;  in  fisu^t,  the 
same  plan  was  followed  at  each  place.  Without  going  into  further  de- 
tails, for  which  we  have  not  space  here,  the  entire  work  may  be  sum- 
marized as  follows : 

I.  All  things  considered,  the  Bordeaux  mixture  still  heads  the  list 
as  a  preventive  of  black  rot. 

II.  The  Bordeaux  mixture  prepared  in  advance  according  to  the 
directions  already  given  is  not  satisfactory,  and  is  therefore  not  worthy 
of  further  use. 

III.  Copper  carbonate  in  suspension  and  milk  of  lime  are  compara- 
tively useless  as  preventives  of  black  rot  and  other  grape  diseases. 

lY.  Oopper  acetate  has  fungicidal  value,  but  in  most  sections  it  is 
likely  to  injure  the  foliage. 

y.  The  cheapest  and  most  effectual  remedy  for  black  rot  and  downy 
mildew,  taking  everything  into  consideration,  is  the  ammoniacal  sola- 
tion  of  copper  carbonate.  Next  to  this  is  a  mixed  treatment  consisting 
of  two  or  three  early  sprayings  of  Bordeaux  mixture  and  the  same 
number  of  late  treatments  with  ammoniacal  solution. 

YI.  Mixture  No.  5,  while  possessing  value  as  a  fungicide,  is  likely  to 
injure  the  foliage.  Until  this  difficulty  is  overcome  its  use  on  a  large 
scale  can  not  be  recommended. 

YII.  Early  sprayings  are  absolutely  necessary  to  insure  the  best 
results  in  the  treatment  of  black  rot. 

As  heretofore,  experiments  in  the  treatment  of  a  number  of  plant 
diseases  were  carried  on  under  our  direction  in  Wisconsin  by  Prof.  E. 
8.  Goff,  of  the  State  Experiment  Station.  Following  is  Professor  OoflTs 
report  in  full. 
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TREATMENT  OF  FUNGOUS  DISEASES. 

Report  of  E.  S.  Qon\  Madison,  Wisconsik. 

Sir  :  I  have  the  honor  to  report  the  resalte  of  experimental  work  in  the  treatment 
of  certain  fungous  dlseaseB  of  plants  as  per  plan  approved  by  yon  in  May  last. 

E.  S.  Goff, 
Special  Agent,  Madieon,  WieoonHn^ 
Mr.  B.  T.  Gaixowat, 

Chief  of  the  Ditfieion  of  Vegetable  Pathology, 

U.  8.  Department  of  Agriculture. 


The  frnit  farm  of  Mr.  A.  L.  Hatch,  on  which  the  experiments  here  reported  were 
cond  noted,  lies  3}  miles  southeast  of  the  village  of  Ithaca,  Richland  County,  Wisoon- 
sin.  It  crowns  the  summit  of  a  hillock,  and  is  not  far  from  1,000  feet  above  sea  level. 
The  soil  Is  a  light  clay  loam,  underlaid  by  Potsdam  Sandstone,  and  is  in  a  good  state 
of  cultivation. 

The  plan  of  work  arranged  included  treatment  for  the  apple  scab,  Fusieladium  den» 
dritioum,  Fckl.,  the  Septoria  of  the  raspberry  and  blackberry,  Septoria  rubi,  West, 
and  the  potato  rot.  The  weather  during  the  early  summer,  however,  proved  exces- 
sively rainy,*  and  the  effects  of  some  of  the  applications  were  undoubtedly  destroyed 
by  copious  showers  soon  after  the  treatments.  It  was  sometimes  necessary  to  post- 
pone applications  from  day  to  day  owing  to  the  very  frequent  rains.  The  somewhat 
meager  results  secured  in  the  treatment  of  apple  scab,  as  compared  with  the  season 
of  1889,  are  probably  attributable  to  the  excessive  rainfall  of  the  early  part  of  the 
SQmmer. 

In  all  of  the  experiments  the  spraying  was  performed  with  the  so-called  "  Little 
Climax''  force  pump,  fitted  with  the  Nixon  nozzle.  The  Vermorel  nozzle  was 
tested  for  applying  the  Bordeaux  mixture,  but  was  little  used,  as  the  Nixon  nozzle 
was  satisfactory.  The  liquids  were  always  applied  in  sufficient  quantity  to  pretty 
thoroughly  wet  the  foliage. 

SXPKRIMENT  IN  THS  TREATSOENT  OF  APPLS  SCAB. 

The  fungicides  tested  the  past  season  for  preventing  apple  scab  were : 

I.  Copper  carbonate  dissolved  in  ammonia,  as  used  in  1889,  and  also  suspended  in 
water. 

II.  The  sulphur  powder,  so  called,  tested  in  1889,  and  introduced  by  Mr.  E.  Bean,  of 
Jacksonville,  Florida. 

III.  The  compound  of  ammoniated  copper  sulphate  and  ammonium  carbonate  fur- 
nished by  your  department  as  Mixture  No.  5. 

*  No  systematic  meteorological  records  were  kept  at  Ithaca  dnring  the  early  part  of 
the  season,  but  the  following  notes  were  made  by  Mr.  Hatch :  "  Heavy  rain  May  9, 

10,  and  12;  May  31,  rains  since  the  13th,  severe  and  frequent ;  rain  June  3,  4,  and  5; 
Jane  15,  rained  heavily  almost  every  day  or  night  since  the  7th  ;  Jane  18,  hard  rain ; 
June  29,  heavy  rain  June  20, 21, 22, 23,  and  24,  thunder  on  the  24th,  very  hot  since  the 
23rd,  90^  to  95^  several  days,  with  very  humid  atmosphere,  more^rain  on  the  29th ;  July 

11,  very  heavy  rain ;  July  13,  rain  with  wind  and  thunder;  August  19,  weather  very 
dry  since  middle  of  July.''  After  August  1,  a  careful  meteorological  record  ^  as  kept  by 
a  daughter  of  Mr.  Hatch,  in  accordance  with  the  rules  of  the  Signal  Service,  ftom 
which  it  appears  that  3.46  inches  of  rain  fell  on  12  days  daring  August  andv{.5  inches 
on  6  days  during  September. 

At  Madison  7.02  inches  of  rain  fell  on  13  days  in  June  and  1.81  inches  in  7  days  in 
July. 

4289— No.  1 2 
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Plan  of  ikt  loorlp.— The  qneBtions  to  whieh  answer  wm  sought  in  the  use  of  thw 
tnaterials,  and  the  methods  employed  to  answer  them  were : 

I.  The  comparative  efficacy  of  the  three  componnds  named  in  preventing  apple  scab. 
Two  trees  of  the  Famease  variety  were  sprayed  with  each  of  the  three  oompoands, 

and  their  crops  compared  with  those  of  check  trees  not  sprayed  at  all. 

II.  The  efficacy  of  copper  carbonate  applied  suspended  in  water,  as  compared  with 
that  dissolved  in  ammonia. 

It  was  foand  in  1889  that  the  ammonia,  unless  very  largely  diluted,  endangers  th« 
foliage,  and  gives  the  fruit  a  russety  appearance.  It  also  dissolves  the  arsenic  of 
Paris  green  or  London  purple  when  used  for  the  codling  moth  at  the  same  spraying, 
and  this  indirectly  causes  ii^ury  to  the  foliage.  To  answer  the  second  question,  tvo 
Fameuse  trees  were  sprayed  with  copper  carbonate  dissolved  in  ammonia  and  twu 
others  with  the  same  material  simply  stirred  in  water,  as  we  apply  Paris  green.  The 
crops  of  these  two  pairs  of  trees  were  compared  with  each  other,  and  also  with  those 
of  the  check  trees. 

III.  The  value  of  treatment  previous  to  the  opening  of  the  flowers. 

Two  Fameuse  trees  were  sprayed  once  with  ammoniacal  copper  carbonate  before 
bloom  and  three  times  after,  and  their  crops  compared  with  those  of  two  other  treei 
sprayed  four  times  after  bloom.  The  crops  of  the  four  trees  were  compared  with  those 
of  check  trees  not  sprayed.  Also,  two  trees  of  the  Canada  peach  variety  were 
sprayed  with  suspended  copper  carbonate  twice  before  bloom  and  twice  after,  and 
their  crops  compared  with  those  of  two  others  sprayed  with  the  same  four  times  after 
bloom,  and  also  with  those  of  check  trees. 

IV.  The  number  of  treat m  e^ts  necessary  to  secure  the  most  beneficial  results. 
Two  Fameuse  trees  were  sprayed  with  ammoniacal  copper  carbonate  2, 4, 6,  and  d 

times  respectively,  and  the  crops  of  the  different  pairs  compared  with  each  other 
And  with  check  trees  not  sprayed  at  all. 

TAe  %irengXh  at  which  the  fungicides  were  ussd.— The  copper  carbonate  was  in  every 
oase  of  the  precipitated  form  and  when  applied  in  the  diluted  ammoniacal  eolation 
was  used  at  the  rate  of  an  ounce  of  the  salt  to  25  gallons  of  water.  One  ounce  was 
dissolved  in  a  quart  of  ammonia  (strength  22®  Baum^)  and  the  solution  added  to  the 
water  jost  before  the  treatment  at  the  rate  named. 

When  the  copper  carbonate  was  applied  in  suspension  an  ounce  was  first  well  stirred 
in  a  small  quantity  of  w  ater  and  the  mixture  thus  formed  was  added  to  12^  gallons 
of  water. 

The  sulphur  powder  was  used  according  to  the  directions  on  the  package,  t.e.,10 
pounds  were  added  to  a  barrel  of  water  and  allowed  to  stand  a  few  hours  before  use. 
The  yellow  colored  liquid  resulting  was  employed  without  dilution.  As  the  barrel 
became  nearly  empty  it  was  again  filled  with  water  and  the  solution  used  as  before. 

The  mixture  No.  5  was  used  as  sng  gested  by  you,  viz,  12  ounces  to  22  gallons  of 
^water  in  the  first  two  treatments,  but  owing  to  injury  to  the  foliage  it  was  dilated 
one-third  in  the  later  sprayings. 

The  trees  selected  for  the  experiment  were  of  medium  size,  and  all  promised  a  fall 
crop  of  fruit,  though  as  appears  from  the  table  on  a  succeeding  page,  all  did  not 
tnature  a  full  crop.  None  of  the  trees  used  in  the  experiment  of  1889  were  employed  in 
the  experiment  here  reported.  The  first  treatment  was  given  on  May  5,  and  others 
^ere  made  May  13,  31,  June  5,  16,28,  July  14,  25,  August  6, 19,  and  September  2. 
Of  course  all  the  trees  were  not  treated  at  all  the  sprayings.  The  treatment  of 
June  5  was  intended  to  supplement  that  of  May  31,  much  rain  having  fallen  between 
these  dates.  As  the  apples  showed  indications  of  maturity  the  entire  crop  on  each  of 
the  trees  selected  for  the  experiment  was  gathered  and  assorted  into  three  qualities 
us  follows : 

XI)  Fruits  quite  free  from  scab. 

(2)  Fruits  showing  scab  spots  but  not  of  sufficient  size  or  number  to  distort  the 
apples. 

^3)  Fruits  more  affected. 
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In  Msoiting  the  crops  only  the  sosb  was  oonaidered;  size  and  inseot  injary  beings 
ignored.  Some  of  the  f raits  placed  ia  the  first  quality  were  badly  distorted  by 
insect  injariee,  and  were  very  small  in  size.  In  like  manner  some  fmits  of  compara- 
tively large  size  were  of  necessity  placed  in  the  third  quality. 

The  numerical  data  relating  to  the  experiment  are  chiefly  grouped  together  in  the 
accompanying  table  but  as  this  table  is  necessarily  somewhat  complicated  the  more 
important  points  brought  out  are  graphically  illustrated  on  succeeding  pages. 


l^\  v-»t,. 

Sprayed  with  ~ 

Number  of  times 
sprayed." 

Dates  when  sprayed. 

i 

8 
9 

10 
U 
12 
13 
14 
15 

16 

Canada  pesoh 
....do 

Suspended  oopper  car- 
bonate. 
....do 

2  before  bloom ;  2 

after  bloom. 
....do 

May  5, 13,  and  31,  Jane  6. 
Do. 

...do 

..  do 

4 

May  31.  June  6,1 16,  and  28.  July  14. 

....do 

....do 

4 

....do 

Cfaeok— not  sprayed  .. 

....do 

.  ..do 

Fameoae 

....do 

bonate. 
do      

i 

May  31,  June  6,t  16,  and  28.  Joly  14 
and  26,  Auk- 16. 
Do. 

6 

Ammooiacal     oopper 
carbonate, 
do   

6 

Do. 

.-..do   .... 

6 

Do. 

....do 

do 

2 

May  31,  June  6t  and  2& 

....do 

....do  ................. 

2 

t)o.' 

...  do 

....do  ................. 

4 

MaySl.  June  6,t  16.  and  28,  July  14 

....do 

....do 

4 

....do 

8..:..:.:::::.;;.:. 

8 

May  31.  June  6,t  16,  and  28,  July  14 
and  25,  Aug.  6  and  19,  Sept  2. 
Do. 

...do 

....do  .......••••...... 

17 

..do 

do 

1  before  bloom ;  3 

after  bloom. 
....do 

May  7  and  31,  June  5,t  16,  and  28. 

18 

do 

do 

Do. 

19 

....do 

Bean's  Sulphur 

Powder. 
....do  ................. 

6 

May  81,  June  6,t  16,  and  38,  July  14 
and26,Aag.6. 
Do. 

20 

...do 

6 

8 

21 

....do 

HixtareNo.6 

May  31,  June  6,t  16,  and  28,  July  14 
and  25,  Aug.  6  and  10,  Sept.  2. 

22 

....do 

....do 

8 

33 

...do 

Check— not  sDraved  . . 

24 

....do 

*  Always  sprayed  qfUr  tks  petaU  had  faXUn  unless  otherwise  stated, 
t  The  spraying  of  June  5  was  intended  to  supplement  that  of  May  3L 


Tr<M^ 

Vart*^. 

Xum- 
berof 
fruits. 

Per  cent  of  fruits  in- 

Average  for  the  two 
trees;    per  cent  of 
fruits  ia— 

Weights  of  100 
frulU. 

No. 

1* 

If 

•si 

It 

m  c 

MS 

Ho* 

1 

....do 

....do 

....do 

....do 

....do............ 

Fameuae 

...  do 

257 

211 

176 

138 

238 

865 

683 

632 

1,027 

850 

906 

1,161 

1,042 

968 

1.746 

581 

912 

1,332 

13,50 

1,096 
710 
258 
762 

16.34 
6.64 

6.71 
7.26 
2.94 
0.36 
3.79 
1.58 
2.82 
8.82 
1.56 
3.16 
6.57 
6.58 
4.07 
7.84 
20.61 
25.60 
1.18 
1.82 
ia70 
9.04 
1.16 
3.69 

77.43 
76.30 
72.57 
46.66 
61.36 
68.08 
41.71 
40.98 
32.91 
35.30 
26.94 
37.15 
42.28 
43.80 
44.67 
45.82 
66.47 
47.22 
23.18 
29.00 
52.56 
50.77 
22.87 
42.82 

6.23 
17.06 
21.72 
47.10 
36.71 
30.66 
64.38 
57.44 
64.27 
55.88 
72.51 
59.69 
62.20 
50.62 
61.26 
46.84 
22.92 
27.18 
75.64 
69.18 
28.74 
40.19 
75.97 
53.50 

(Hi. 

<ht. 

Om. 

2 

11.49 

76.86 

11.14 

3 

4 

6.48 

59.11 

34.41 

5 

6 

1.65 

65.16 

33.18 

7 

313 
300 
300 
262 
279 
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388 
280 
280 
288 
241 
283 
266 
300 
221 
245 
300 
307 

276 
286 
281 
242 
269 
243 
267 
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258 
267 
272 
255 
254 
290 
217 
231 
265 
250 

259 

8 

8.68 

41.34 

55.91 
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0 
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10 

11 

5.82 

34.10 

60.07 
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u 
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15 
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17 
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5.95 

44.90 

49.05 
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19 
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51.84 

26.05 
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182 

20 
21 

i.80 

26.09 

72.41 

203 
166 

2?! 

....do     
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61.66 

34.46 

186 

23 

....do 
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24 

2.37 

32.84 

64.78 
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The  comparative  efficacy  of  copper  carbonate,  sulphur  powder,  and  Mixtwrt  Ko,  5  tf 
preventing  Apple  5ca&.— This  will  appear  by  oonsultiDg  Fig.  1  and  PL  iv,  Fig.  5.  Id  the 
experiment  the  trees  were  sprayed  six  times  with  the  sulphur  powder  and  eight  times 
with  the  Mixture  No.  5.  We  therefore  compare  those  treated  with  the  former  with 
the  trees  sprayed  six  times  with  the  ammopiaoal  copper  carbonate,  and  those  treated 
with  the  latter  with  those  sprayed  eight  times  with  the  ammoniaoal  copper  carbon- 
ate. In  Fig.  4,  PI.  IV,  is  shown  the  proportion  of  fruits  in  each  of  the  three  qnalitief 
from  the  trees  sprayed  eight  times  with  the  Mixture  No.  5,  and  the  copper  carbon- 
ate as  compared  with  those  from  the  untreated  trees. 

The  white  portion  represents  the  first  qnality,  the  diagonal  lines  the 'second,  and 
the  black  portion  the  third  qnality. 

From  this  it  appears  that  the  Mixture  No.  5  was  considerably  the  more  efficacioas. 
In  Fig.  5  we  compare  the  effect  of  six  treatments  with  the  sulphur  powder  and  ammo- 
niacal  copper  carbonate  with  that  of  the  check  trees,  from  which  it  would  seem  that 
the  sulphur  powder  actually  appeared  to  increase  the  amount  of  scab.  It  is  more 
probable,  however,  that  the  trees  treated  with  this  material  were  from  some  cause 
more  than  usually  affected  with  the  disease  which  the  sulphur  compound,  possibly 
owing  to  its  ready  solubility  which  caused  it  to  be  easily  washed  off  by  the  rains,  ea- 
tirely  failed  to  prevent. 

The  efficacy  of  copper  carhonate  euepended  in  water  ae  compared  with  thai  dieeohed  in 
ammonia.— From  Fig.  6  it  is  evident  that  the  results  from  six  sprayings  of  copper 
carbonate  applied  in  suspension  and  in  ammoniacal  solution  were  very  meager  in 
both  cases.  The  first  and  third  qualities  were  larger  in  the  case  of  the  solution,  while 
the  second  was  larger  in  that  of  the  suspendel  copper  carbonate.  If  the  results  may 
be  assumed  to  teach  anything  it  would  seem  that  there  was  little  difference  in  the 
efficacy  of  the  two  methods  of  application. 

From  Fig.  8,  in  which  the  data  represent  the  results  of  spraying  the  Canada  peach 
apple  with  suspended  copper  carbonate  before  and  after  bloom,  the  benefit  from  the 
treatment  before  bloom  is  very  pereeptible,  which  indicates  that  this  method  of  using 
copper  carbonate  is  capable  of  giving  good  results. 

The  value  of  treatment  previoue  to  the  opening  of  iheftowere,  —From  Fig.  7  it  is  evident 
that  one  treatment  of  the  Fameuse  apple  before  the  flower  had  opened  with  three 
treatments  after  the  petals  had  fallen  was  much  more  efficacious  in  preventing  the 
scab  than  four  treatments  made  after  the  falling  of  the  petals,  a  result  which  is  cor- 
roborated in  Fig.  8,  which  represents  the  results  secured  in  treating  two  trees  of  the 
Canada  Peach  twice  before  bloom  and  twice  after,  as  compared  with  four  treatments 
after  bloom. 

The  number  of  treatmente  neceseary  to  secure  the  meet  beneficial  results. — From  Fig.  9  it 
appears  that  eight  treatments  gave  only  slightly  better  results  than  four,  hut  that 
four  gave  considerably  better  than  two.  The  first  two  treatments  succeeding  the 
falling  of  the  petals  (made  May  31  and  June  16),  it  would  appear,  gAve  absolutely  no 
results,  while  the  two  made  June  28  and  July  14  seem  to  have  proved  beneficial. 
The  excessive  rains  during  the  early  part  q£  Jane  doubtless  washed  off  the  fungi- 
cides from  the  foliage  before  they  had  time  to  act,  and  at  the  same  time  promoted  the 
growth  of  the  fungns.  The  lesson  suggested  is  that  treatments  made  after  midsnin- 
mer  are  of  xloubtful  value. 

To  what  extent  does  the  scab  reduce  the  siee  of  the  fruit  f — ^As  will  appear  from  the  table 
on  a  preceding  page  all  of  the  fruits  of  the  Fameuse  apple  in  the  different  qualitiei 
were  weighed.  These  weights  furnish  data  from  which  we  may  compute  with  a  fair 
degree  of  accuracy  the  influence  of  the  scab  in  reducing  the  size  of  the  apples.  As 
only  the  scab  was  considered  in  assorting,  we  are  perhaps  justified  in  assuming  that 
the  reduced  size  of  the  scabby  frnits  was  due  to  the  exhaustive  action  of  the  fanga^y 
and  that  had  all  the  apples  been  free  from  the  disease  all  would  have  been  as  large 
as  those  of  the  first  qnality.  From  the  data  it  appears  that,  averaging  the  crop  from 
all  of  the  Fameuse  trees,  the  fruits  of  the  first  quality  weighed  262  ounces  per  han- 
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dred,  those  of  the  second  258|  and  those  of  the  third  189.    The  average  weight  of  the 
fruits  in  the  different  qualities  appears  below  in  Fig.  2. 


Fio.  2.«a,  first  qaality ;  ft,  aeoond  quality ;  e,  third  qnality. 

Had  all  the  fraits  from  the  eighteen  Famease  trees  been  equal  in  size  to  those  of 
the  first  qaality  the  actual  increase  of  tbe  crop  would  have  been  a  trifle  over  413 
pounds,  or  more  than  17.8  per  cent  of  the  entire  yield  of  apples.  This,  it  should  be 
remembered,  only  represents  the  effect  of  the  scab  in  reducing  the  size  of  the  fruits 
actually  developed.  It  does  not  take  into  account  the  injury  to  the  appearance  of 
these  fruits,  the  fruits  that  were  prevented  from  developing,  nor  the  injury  wrought 
by  the  fangas  to  the  vigor  of  the  tree. 

Coat  of  ih€  treatmenU, — ^From  the  materials  and  the  time  consumed  in  the  treat- 
ments, counting  copper  carbon  ate  at  50  cents  per  pound,  ammonia  $1.50  per  gallon, 
and  labor  15  cents  per  hour,  I  have  computed  the  cost  of  the  treatments  with  these 
mat-erials  approximately  as  follows: 

Cost  for  spraying  one  tree  once  with  ammoniacal  copper  carbonate : 

For  materials $.032 

For  labor 0375 

Total 0595 

Or,  including  labor  of  preparing,  about  6  cents. 

Suspended  copper  carbonate,  using  doable  the  amonnt  as  in  the  above: 

For  materials $.0039 

For  labor 0375 

Total.... 0414 

Or,  including  labor  of  preparing,  about  4.2  cents. 

These  prices  could  be  considerably  reduced  by  purchasing  the  materials  in  quantity 
and  making  the  applications  with  a  larger  force  pump. 

I  have  not  been  informed  as  to  the  cost  of  the  sulphur  powder  or  Mixture  No.  5.* 

Recapitulation, — The  results  of  the  experiment  in  the  treatment  of  apple  scab, 
described  in  the  foregoing  pages,  suggest  the  following  conclusions: 

I.  That  in  seasons  of  excessive  rains  in  early  summer  the  scab  on  badly  infested 
trees  can  not  be  wholly  prevented  by  the  treatments  given  in  this  experiment. 

II.  That  of  the  substances  tested  the  mixture  of  ammonium  carbonate  and  ammo- 
Dialed  copper  sulphate  (designated  as  Mixture  No.  5)t  was  most  efficient. 

III.  That  the  precipitated  copper  carbonate  applied  stirred  in  water,  as  we  use 
Paris  green,  is  nearly  or  quite  as  efficient  as  when  one-half  the  amonnt  was  applied 
dissolved  in  ammonia,  a  point  which,  if  confirmed  by  further  trials,  is  important,  as 
it  will  render  possible  the  use  of  Paris  green  for  the  codling  moth  at  the  same  spray- 
ing with  the  fungicide. 

IV.  That  early  treatments,  and  especially  at  least  one  treatment  previous  to  the 
opening  of  the  flowers,  is  extremely  important. 

*  I  mention,  on  the  authority  of  Dr.  8.  M.  Babcock,  that  this  material  is,  when 
dissolved  in  water,  very  similar  in  chemical  composition  to  the  ammoniacal  copper 
carbonate.  On  adding  water  to  the  mixture  a  chemical  change  takes  place,  the  result 
of  which  is  the  formation  of  copper  carbonate  dissolved  in  ammonia  and  ammonium 
sulphate. 

t  Mixture  No.  5  costs  practically  the  same  as  the  ammoniacal  solution. 
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V.  That  sprayings  after  midsammer  are  at  best  of  doabtfal  valae. 

YI.  That  on  trees  badly  infested  with  scab  the  frnits  that  develop  may  be  so  far 
reduced  in  size  by  the  fangus  as  to  diminish  the  crop  nearly  20  per  cent;  bnt  this  a 
donbtless  bnt  a  smail  part  of  the  injury  actaally  produced. 

In  conolasion,  I  would  recommend  that  in  future  experiments  a  larger  number  of 
trees  be  employed  as  duplicates.  A  stndy  of  the  results  secured  in  this  experiment, 
as  well  as  those  gained  in  the  trial  of  18^9,  makes  it  clear  that  two  trees  are  noi 
always  sufficient  to  furnish  data  for  drawing  definite  conclusions. 

XXPERIlfXirrS    UX    THK    TREATBIENT    of    THB    SBPTORIA    of    THK    raspberry  A5D 

BLACKBERRY. 

The  fungicides  tested  for  the  Septoria  of  the  raspberry  and  blackberry  were : 

I.  Bordeaux  mixture. 

II.  Ammoniacal  copper  carbonate. 

III.  The  mixture  of  ammouiated  copper  sulphate  and  ammonium  carbonate,  used 
for  the  apple  scab  as  Mixture  No.  5. 

The  Bordeaux  mixture  was  made  by  slacking  6  pounds  of  lime  in  one  Tessel,  and 
dissolving  4  pounds  of  copper  sulphate  in  another,  uniting  the  contents  of  the  two 
vessels  on  the  cooliug  of  the  lime  and  diluting  the  whole  with  water  to  22  gallons. 

After  the  first  two  treatments,  the  Bordeaux  mixture  was  diluted  one-third,  as  the 
foliage  showed  indications  of  injury. 

The  other  two  fungicides  were  used  in  the  first  two  treatments  of  the  streni^b 
noted  in  the  experiment  for  apple  scab,  viz,  an  ounce  of  copper  carbonate  dissolved 
in  a  quart  of  ammonia,  and  the  solution  diluted  with  25  gallons  of  water ;  12  ounces 
of  the  mixture  No.  5  dissolved  in  22  gallons  of  water.  After  the  second  spraying, 
the  solution  of  mixture  No.  5  was  diluted  one-third  for  the  reason  named  above. 

The  varieties  of  raspberry  selected  for  the  experiment  were  Cuthbert  for  red,  and 
Tyler  and  Gregg  for  black ;  those  of  the  blackberry  were  Stone's  hardy  and  Ancient 
Briton.  All  were  growing  in  somewhat  dense  rows^  and  at  the  time  of  the  first 
spraying.  May  31,  presented  a  thrifty  appearance,  and  gave  promise  of  a  good  crop 
of  berries.  At  this  time  the  leaves  were  nearly  full  grown  and  the  flower  bad$ 
though  visible  had  not  yet  opened.  Forty  feet  of  row  of  each  variety  selected  for 
the  experiment  was  treated  at  the  different  sprayings  with  each  of  the  iungicides 
named.  Treatments  were  given  on  May  31,  June  5,  18,  28,  July  7  and  14.  In  the 
treatment  of  July  28,  the  Tyler  and  Cuthbert  raspberries  were  omitte.1,  as  there 
were  unmistakable  indications  of  injury  to  the  foliage.  In  the  treatment  of  Jaly 
7  and  14  all  of  the  raspberries  were  omitted,  as  the  fruit  was  beginning  to  ripen. 

During  my  visit  to  Mr.  Hatch's  place,  on  July  24,  it  was  evident  that  all  of  the 
fungicides  used  had  injured  the  foliage  to  some  extent  on  both  the  raspberry  and 
blackberry.  The  injury  seemed  most  pronounced  in  the  case  of  Mixtnre  No.  5,  and 
least  in  that  of  ammoniacal  copper  carbonate.  The  foliage  of  the  black  cap  rasp- 
berries showed  more  injury  than  that  of  the  red,  and  there  were  indications  that  the 
crop  would  be  injured  or  at  least  retarded.  It  was  also  evident  that  the  Bordeaux 
mixture,  on  account  of  its  adherence  to  the  fruit,  is  very  poorly  adapted  for  use  upon 
these  crops.  The  Septoria  was  visible  at  this  time  on  untreated  rows  of  both  the 
raspberry  and  blaokberry.  Where  the  treatments  had  been  given,  the  blackness  of 
the  foliage  rendered  it  difficult  to  decide  to  what  extent  the  Septoria  was  active. 

The  crop  on  all  of  the  treated  plants,  except  those  of  the  Tyler  raspberry,*  and  of 
the  plants  set  off  as  checks  was  measured  by  Mr.  Hatch  at  each  picking. 

As  the  best  means  of  determining  the  results  of  the  treatments  upon  the  yield  of 
berries,  the  bearing  wood  from  each  section  of  row  devoted  to  the  experiment,  including 
the  checks, was  cut  out  after  the  harvest,  bound  into  bundles  and  weighed.  The  com- 
putations rendered  possible  from  the  data  thus  secured  appear  in  the  following  table : 

•  The  fruit  and  foliage  of  the  Tyler  raspberry  were  practically  destroyed  by  the 
Ihngicides. 
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Table  ahoufing  the  results  of  treatment  of  raspberry  and  blackberry  for  Septoria. 


Cathbert  (spnyed  3  time*). 
Gregg  (sprayed  4  times) .... 


BIsoUmrj: 

5ume*s  Hardy  (sprayed  6  times) . . . 


Ancient  Briton  (sprayed  6  times) . 


Sprayed  with— 


Bordeaux  misetare 
Copper  carbonate. , 

Mlztare  No.  6 

Check 

Bordeanx  mixtaie. 
Copper  carbonate. . 

Mixture  IJo.  ft 

Check  not  sprayed, 

Bordeanx  mixture. 
Copper  carbonate. , 

Mixture  No.  5 

Check 

Bordeanx  mixture. 
Copper  carbonate. . 

Mixture  No.  6 

Cheek  not  sprayed 


Yield  of 
berries. 


Weight 
of  bMir- 
ing  wood. 


Pounds. 
10.6 
15.6 
22 
14.6 
12.5 
16 
18 
16.8 

19l6 
18 
14 
18.5 

8.26 

8 

8.125 

8.5 


Calculated 

yield  on 

100  pounds 

of  lesrlng 

wood. 


Pounds. 
83.88 
80.82 
73.88 

146  66^ 
18.2 
28.12 
28.84 

106.21 

87.02 
106.84 
101.72 

83.83 
130.8 
22L87 
200 
806.48 


From  the  table  it  woold  appear  that  the  yield  of  raspberries  was  serioasly  injured 
by  all  of  the  treatmeiitBy''and  especially  by  the  Bordeaux  mixture  and  Mixture  No. 
5,  but  that  the  crop  of  blackberries  was  somewhat  improved  by  the  uae  of  the  copper 
carbonate.  In  the  Stone's  Hardy,  the  yield  seems  to  have  suffered  from  none  of  the 
treatments,  and  to  have  been  improved  by  both  the  copper  carbonate  and  Mixture 
No.  5,  while  in  the  Ancient  Briton  the  crop  seems  to  have  been  injured  by  the  Bor- 
deaux mixture. 

The  cost  of  making  the  individual  treatments  in  the  experiment  upon  the  raspberry 
and  blackberry  would  not  differ  much  from  that  of  spraying  one  apple  tree  with  each 
of  the  fungicides.  An  estimate  of  the  cost  in  the  case  of  the  copper  carbonate  may 
therefore  be  made  by  referring  to  the  paragraph  giving  the  cost  of  the  apple  spray- 
ings. The  cost  of  the  Bordeaux  mixture  would  be  slightly  greater  than  that  of  the 
ammoniacal  copper  carbonate. 

From  this  experiment  it  is  evident— (1)  That  the  foliage  of  the  raspbeiTv  is  deli- 
cate, and  can  not  endure  applications  of  a  corrosive  nature ;  (2)  that  the  foliage  of 
the  blackberry  though  more  resistant  than  that  of  the  raspberry  is  more  susceptible 
to  injury  than  that  of  the  apple ;  (3)  that  none  of  the  treatments  given  are  to  be 
recommended  for  the  raspberry,  and  that  of  the  materials  used  only  the  copper  car- 
bonate solution  can  be  pronounced  beneficial  in  the  case  of  the  blackberry. 

EXPERIMENT  IN  TREATING  THE  POTATO  ROT. 

The  only  fungicide  tested  in  this  experiment  was  the  Bordeaux  mixture  prepared 
as  noted  in  the  preceding  article.  The  plat  selected  for  the  experiment  inclnd(*d 
about  half  an  acre  of  ground  nearly  in  the  form  of  a  square,  and  was  planted  with 
snowflake  potatoes  May  31,  the  seed  being  placed  in  hills  ^  feet  apart  each  way. 

Five  rows  extending  through  the  center  of  the  plat  in  each  direction  were  staked 
off  as  a  check  area,  ^he  four  corner  plats  thus  separated  being  subjected  to  the  treat- 
ment. The  SW.  plat  was  treated  with  the  Bordeaux  mixture  at  its  full  strength ;  for 
the  NE.  plat  the  mixture  was  diluted  about  one-fourth ;  for  the  S£.  plat  about  one- 
third,  and  for  the  NW.  plat  about  one-half. 

The  first  treatment  was  given  July  3d,  at  which  time  the  plants  were  3  to  15  inches 
high,  and  apparently  entirely  healthy.  Other  treatments  were  given  July  14  and  25, 
August  6  and  19,  and  September  2. 

More  or  less  of  the  mixture  was  visible  upon  the  vines  at  all  times  after  the  first 
spraying  until  the  crop  was  harvested.  At  the  time  of  the  fifth  spraying  (August  19) 
it  was  evident  that  the  treatment  was  bearing  fruit,  as  the  foliage  of  the  check  rowa 
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was  tnmiDg  yellow  and  in  spots  becoming  brown  and  apparently  dying,  while  tlut 
of  the  treated  portions  was  still  fresh  and  green.  At  the  last  spraying  (Septem- 
ber 2)  the  eflfect  of  the  treatment  was  still  more  marked,  the  vines  in  the  check  roin 
being  mostly  dead  or  severely  blighted/ while  very  little  of  the  l>light  was  visible  on 
the  treated  plats. 

Daring  my  visit  to  Mr.  Hatch's  place  in  the  latter  part  of  September,  the  check 
jows  were  conspicnons  by  their  brown  and  dry  appearance  at  a  distance  of  several 
rods  from  the  field,  while  the  vines  in  the  treated  areas  were  still  for  the  most  part 
green  and  growing.  A  frost  occurred  September  28,  which  destroyed  naost  of  the 
surviving  foliage.  October  9  to  15  the  potatoes  in  the  varions  plats  were  dog,  m- 
sorted,  counted,  measured,  and  weighed.  The  numerical  data  appear  in  the  fbllowiog 
table.  The  results  of  the  treatment  appear  more  clearly  from  the  graphic  diagram 
(Fig.  3),  in  which  the  white  portion  represents  the  yield  of  merchantable  potatoes 
and  the  diagonal  lines  that  of  the  small  potatoes. 


Ho.  3.— «,  after  six  treatments ;  6,  not  treated. 


No.  of 

hills. 

Merchantable 
yield. 

Total  yield. 

Tields  ealooUted  to  a  nnifoRn 
number  of  hills. 

Plat. 

No. 

Weight. 

No. 

Xtr^icvi,* 

Merchantable. 

Total. 

No. 

Weight 

No. 

Weisht 

821 
287 
840 
343 
880 

2.265 
2.630 
2.176 
3.076 
2.126 

Pounds. 
836 
871 
903 
1.127 
698 

6.816 
6.456 
7,462 
8^905 
6.200 

Pound*, 
1.188 
1.102 
1820 
1.867 
1.000 

2.669 
8.860 
2.432 
3.407 
2.125 

Pound*. 

908 

1.019 

1.009 

1.249 

698 

&068 

Pound*, 

1   310 

Northwest  comer 

8^647  1        TaSS 

Soatheaat  corner.  .......... 

8.340 
7.650 
6.200 

1,475 

Southwest  comer  ........  . 

1.5U 
1,000 

Check 

The  unequal  number  of  hills  in  the  different  plats  arose  from  two  causes,  viz,  the 
whole  area  was  not  qnite  regular  in  outline,  and  as  the  ground  was  a  little  sloping, 
the  heavy  June  rains  washed  out  some  hills  in  places.  The  numbers  recorded  in  the 
table  represent  the  hills  that  matured  their  crop,  as  determined  by  counting  before 
the  potatoes  were  dug. 

As  the  check  rows  traversed  the  whole  planted  area  in  both  directions,  we  are  justi- 
fied in  assuming  that  they  represented  an  average  of  the  whole  plat  so  far  as  the  con- 
ditionn  of  soil  and  culture  were  concerned,  and  that  any  difference  in  the  yield  of 
these  rows,  and  that  of  the  average  of  the  four  treated  plats,  when  calculated  to  a 
given  number  of  hills  was  due  to  the  treatment.  In  other  words,  had  each  of  the 
four  treated  plats  contained  the  same  number  of  hills  as  the  check  rows,  the  aggre- 
gate yield  from  them  would  have  been,  without  treatment,  approximately  four  times 
as  much  as  that  from  the  check  rows.  Considering  the  yield  of  merchantable  pota- 
toes, then,  the  four  treated  plats  would  have  yielded  without  the  treatment  4  x  698, 
or  2,792  pounds,  whereas  they  actually  yielded  4,295  pounds,  or  an  increase,  presum- 
ably due  to  the  treatment,  of  1,503  pounds,  a  fraction  over  25  bnshels.  From  the 
figures,  it  would  appear  that  the  applications  to  the  southwest  plat,  in  which  the 
fungicide  was  used  at  its  full  strength,  were  most  effectual,  and  that  for  the  potato, 
the  Bordeaux  mixture  should  not  be  diluted. 
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The  cost  of  the  treatment  was  approximately  as  follows: 

69  pounds  copper  sulphate,  at  9  cents 16.21 

24  hours' lahor,  atl5oents 3.60 

Lime  and  labor  of  preparation 50 

Total 10.31 

from  which  it  appears  that  the  treatment,  thoogh  made  with  a  small  hand  force  pump, 
and  in  the  most  thoroagh  manner,  was  more  than  compensated  for  by  the  increased 
yield  secared. 

It  should  be  added  that  none  of  the  potatoes  were  decayed  at  the  time  of  digging, 
and  that  there  were  no  indications  that  the  blight  which  so  injorionsly  affected  the 
foliage  of  potatoes  the  past  season  on  the  check  rows  of  oar  experimental  plat,  and 
throaghont  sonthem  Wisconsin,  was  connected  in  any  way  with  the  potato-rot  fan- 
gas,  Fhjftophikara  infe$tanB.  Bat  whatever  the  affecting  disease  was,  it  is  evident  that 
the  treatment  proved  a  remedy  for  it. 

Mr.  Hatch  states  that  the  Colorado  potato  beetle  Dorjfphora  decemlineata  did  not 
attack  the  potato  plants  in  the  treated  plats,  an  additional  point  of  some  valae  in 
tavor  of  the  treatment. 
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Fig.  4.  The  value  of  mixture  No.  5,  as  compared  with  that  of  ammoniacal  copper 
carbonate. 

a,  mixture  No.  5,  sprayed  eight  times. 

h,  ammoniacal  copper  carbonate,  sprayed  eight  times. 

0,  check,  not  sprayed. 
Fig.  5.  The  value  of  ammoniacal  copper  carbonate  as  compared  with  Bean's  sulphur 
powder. 

a,  ammoniacal  copper  carbonate,  sprayed  six  times. 

h.  Bean's  sulphur  powder,  sprayed  six  times. 

e,  check,  not  sprayed. 
Fig.  6.  The  value  of  copper  carbonate  suspended  in  water  as  compared  with  that 
dissolved  in  ammonia. 

a,  suspended  copper  carbonate,  sprayed  six  times. 

5,  ammoniacal  copper  carbonate,  sprayed  six  times. 

c,  check,  not  sprayed. 
Fig.  7.  The  effect  of  spraying  before  bloom — Fameuse. 

a,  sprayed  once  before  bloom,  three  times  after. 

5,  sprayed  four  times  after  petals  had  fallen. 

c,  check,  not  sprayed. 
Fig.  8.  The^effect  of  spraying  before  bloom — Canada  Peach. 

a,  sprayed  twice  before  bloom,  and  twice  after. 

h,  sprayed  four  times  after  bloom. 

c,  check,  not  sprayed. 

Fig.  9.  a,  eight  treatments  with  ammoniacal  copper  carbonate. 
h,  six  treatments  with  ammoniacal  copper  carbonate. 
0,  four  treatments  with  ammoniacal  copper  carbonate. 

d,  two  treatments  with  ammoniacal  copper  carbonate. 

e,  no  treatment. 
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ADDinoKAL  Notes  bt  Mr.  Hatch. 

SXFKROCXirrS  in  treating  apple  BCA& 

It  is  my  opinion  thftt  the  tint  spraying  fbr  the  apple  Boab  should  be  mftde  much 
earlier  than  the  time  usually  selected  for  the  first  spraying  for  the  codling  moth.  The 
foliage  is  then  pretty  well  formed,  and  the  past  season  we  found -well  developed  scab 
spots  upon  the  leaves  at  that  time.  The  few  scab  spots  found  later  in  the  season  thai 
appeared  to  have  been  killed  by  the  treatment  warrants  the  conclasion  that  the  chii*f 
benefit  of  sprayiog  comes  through  the  deatraction  of  the  spores  that  have  gained 
lodgment  npon  the  frnit  and  foliage.  The  results  in  the  case  of  the  trees  treated  be- 
fore blooming  also  points  in  this  direction.  I  think  it  possible  that  a  treatment  be- 
fore the  bads  have  commenced  to  expand  woald  be  prod  active  of  much  good. 

The  extremely  heavy  rains  of  Jane  and  the  first  part  of  Jaly  rendered  the  season 
very  unfavorable  for  the  work  and  resulted  in  loss  of  the  benefits  of  spraying  mj 
main  orchards  for  both  apple  scab  and  insects.  Still«  by  persistent  effort  I  think  we 
have  some  valuable  results.  At  least  we  have  done  all  possible  to  make  them  succesft- 
f  ol,  and  our  thanks  are  due  to  Professor  Ooff  for  his  aid  at  various  stages  of  the  work. 
My  loss  from  apple  scab  has  been  very  serious,  not  only  in  fruit  but  also  in  foliage, 
and  the  magnitude  of  its  injury  warrants  still  greater  efforts  in  combatting  it 

We  found  Mixture  No.  5  very  persistent  upon  the  foliage,  but  apparently  too  strong 
in  ammonia.  Its  caustic  effects  were  so  apparent  that  for  some  of  the  later  spray- 
ings we  reduced  the  quantity  one-third.  The  solution  of  carbonate  of  copper,  al- 
though diluted  100  parts  with  water,  had  similar  effects,  and  I  would  suggest  that  it 
may  possibly  be  found  equally  efficient  if  diluted  even  200  timea.  We  used  strong 
ammonia  (supposed  to  be  229  Baum6)  to  make  a  saturated  solution  (about  I  oance  to  1 
quart).  In  using  carbonate  of  copper  in  water  alone  I  think  we  used  too  little.  There 
would  have  been  no  harm  to  the  foliage  if  used  several  times  as  strong,  nor  indeed  is  it 
likely  to  prove  injurious  in  any  degree. 

The  treatment  in  the  case  of  the  blackberry  and  raspberry  waa  for  Septaria 
ruhif  a  small  fungus  causing  the  foliage  to  turn  yellow,  wither,  and  fall  before  the 
frnit  matures.  Here  again  earlier  treatment  seems  to  be  advisable.  The  first  spray- 
ing was  when  leaves  were  about  full  grown.  At  this  time  Septoria  showed  plainly 
on  the  leaves,  and  it  is  our  opinion  that  preventive  treatment  is  more  desirable  than 
curative.  The  first  Bordeaux  mixture  used  was  made  with  6  pounds  of  copper  salpbate 
and  4  pounds  of  lime.  This  injured  the  foliage  so  much  that  we  reduced  it  with 
water  one- third,  and  afterwards  used  6  pounds  of  lime  in  place  of  4.  The  other 
fungicides  also  proved  injurious  to  the  leaves,  and  we  concluded  that  the  black  rasp- 
berries especially  are  very  tender  in  foliage.  The  Bordeaux  mixture  proved  espe- 
cially bad,  not  only  in  injury  to  the  foliage,  but  also  in  adhering  to  the  fruit  so  as  to 
make  it  unfit  for  use.  It  should  be  mentioned  that  the  raspberries  treated  were  each 
side  of  a  row  of  blackberries  that  were  last  year  destroyed  by  the  orange  rust.  Still  no 
rust  was  visible  this  year  on  either  the  raspberry  or  blackberry  bushes  that  sproated 
where  the  row  was  removed.    The  loss  by  Septoria  this  season  has  been  quite  large. 

THB  POTATO  BXPSRIHSNT. 

Rot  has  not  been  prevalent  here  for  a  few  years.  In  order  to  aecure  its  develop- 
ment for  treatment  we  ordered  a  barrel  of  seed  from  Ohio,  where  rot  was  plenty  last 
year,  bat  failed  to  secure  any  affected  potatoes.  We  then  planted  with  such  seed  as 
we  had,  mostly  Snowflakes,  with  a  few  mixed  kinds.  To  still  further  assure  rot  we 
planted  late,  May  31,  and  supplemented  4  rows  along  one  side  of  the  plat  which  ve 
covered  with  a  fork  full  of  sheep  manure  in  each  hill.  The  heavy  rains  not  only 
washed  out  some  of  the  potatoes,  but  so  compacted  the  soil  as  to  make  them  very 
slow  in  coming  up  and  getting  a  start.  The  last  of  July  and  the  month  of  Aagnst 
were  extremely  dry  and  no  rot  appeared.    Even  the  manured  rows  were  sound  and 


27 

good,  no  Phytophthora  being  risible  anywhere.  There  was,  however,  a  blight  of 
the  foliage  that  has  proved  very  general  and  widespread  throughoat  all  this  region. 
The  leavea  tomed  yellow  in  spots,  then  brown*  and  the  entire  vines  died  long  before 
the  growing  season  was  completed.  The  check  rows  in  the  experimental  plat  and 
my  owB  potatoes  elsewhere  on  my  {B^rm  were  all  seriously  affected  with  this  blight. 
By  the  first  of  September  this  was  so  emphatic  that  the  check  rows  were  easily 
selected  from  the  plat,  the  treated  vines  showing  mostly  bright  and  green  when  frost 
came.  Still  there  was  an  occasional  hill  among  the  treated  vines  showing  the  same 
trouble  as  the  untreated,  but  not  in  so  large  a  degree. 

We  had  expected  to  use  our  field  pump  in  a  large  barrel  mounted  on  farm  trucks 
with  the  Vermorel  nozsle  attached  to  the  hose,  but  found  that  we  could  not  go  over 
the  plat  and  make  the  turns  with  the  team  without  running  into  the  potatoes  and 
injuring  them.  So  we  abandoned  its  use  and  did  the  entire  work  by  hand  with  our 
Nixon  Climax  pump,  using  a  No.  3  Nixon  nozzle.  We  overcame  the  difflcalty  of 
clogging  by  having  a  piece  of  brass  wire  strainer  cloth  soldered  over  the  lower  end 
of  the  aaction  pipe.  This  had  a  mesh  finer  than  the  orifice  of  the  nozzle  and  was  a 
complete  remedy  for  dogging,  not  only  in  using  the  Bordeaux  mixture,  but  also  m 
all  other  spraying  done  by  us. 

Another  variation  we  made  was  in  using  the  Bordeaux  mixture.  We  hauled  ou& 
for  each  treatment  a  barrel  containing  12  pounds  each  of  copper  sulphate  and  lime 
and  44  gallons  of  water  properly  mixed  to  make  the  regular  Bordeaux  mixture. 
We  alao  took  another  barrel  of  clear  water.  At  the  begi  nning  we  stirred  the  mixture, 
allowed  it  to  settle  a  minute,  and  took  out  two  or  three  pailfuls  to  use.  After  using 
enough  for  the  southwest  comer,  clear  water  was  added  to  the  large  barrel,  and  so  on 
until  the  plat  was  gone  over,  70  to  75  gallons  in  all  being  used.  This  would  give  about 
the  following  strength  nominally  to  each  plat:  Southwest,  full  strength ;  southeast, 
two- thirds;  northeast,  1  hree-fourths;  northwest,  one-half.  There  was,  however,  about 
the  same  appearance  in  the  consistency  of  the  liquid  used  for  each  plat  on  account  of 
the  sediment  in  each  lot  being  about  all  the  water  would  carry,  and  the  appearance 
of  the  vines  after  spraying  was  the  same  in  each  plat.  From  the  cime  of  the  first 
Bpraying  the  application  was  always  more  or  less  visible.  I  thought  there  was  a 
difference  in  the  vigor  of  the  vines  in  favor  of  the  northeast  comer,  but  suppose  the 
figures  as  tabulated  by  Professor  Ooff  will  show  this  matter  clearly.  At  any  rate  I 
venture  the  opinion  that  it  may  be  well  to  experiment  with  Bordeaux  mixture  in  a 
more  diluted  form  than  the  regular  formula. 

Another  apparent  result  of  the  spraying  was  in  regard  to  the  Colorado  potato 
beetle.  I  found  it  necessary  to  go  over  the  check  rows  with  London  purple  the 
second  time,  but  the  treated  part  was  almost  entirely  free  from  them.  It  would  thu» 
appear  that  where  the  mixture  is  used  for  rot  and  blight  it  may  also  be  efficient  as  an 
insecticide. 


DISEASES  OF  THE  ORANGE  IN  FLORIDA.* 

By  LuciEN  M.  Underwood. 

The  following  notes  on  the  diseases  of  the  orange  in  Florida  were 
made  daring  a  visit  to  that  State  during  the  months  of  February,  March^ 
and  April  of  the  present  year  (1891).  They  consist  simply  of  the  results 
of  observations  in  the  field  and  evidence  collected  from  intelligent 
growers  in  various  portions  of  the  State.  The  orange  groves  and 
methods  of  cultivation  and  treatment  were  observed  in  the  following 
counties :  Brevard,  Citrus,  Hernando,  Lake,  Manatee,  Marion,  Orange, 

*  Professor  Underwood  collected  the  information  embodied  in  this  report  while  act-' 
mg  as  special  agent  for  the  Division  of  Vegetable  Pathology.— [B.  T.  G.] 
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Pasco,  Polk,  St.  John's,  Volusia.    Nine  other  coanties  were  traversed 
and  visited  during  the  winter. 

GENERAL  CONSIDERATIONS. 

(1)  The  cultivation  of  the  orange  in  America  is  of  comparatively 
recent  origin.  The  very  oldest  groves  in  Florida  do  not  reach  a  half 
century,  and  there  are  few  groves  of  even  half  that  age.  As  the  orange 
trees  do  not  usually  show  disease  until  they  reach  full  bearing  it  is 
natural  to  suppose  that  the  absence  of  diseases  in  certain  localities  is 
due  to  the  fact  that  the  groves  are  too  young  to  show  the  eflfects  of 
disease;  it  is  also  natural  to  expect  that  as  the  groves  grow  older  cer- 
tain diseases  will  become  more  and  more  prevalent.  Oertain  it  is  that 
the  greatest  ravages  of  disease  are  to  be  seen  among  the  oldest  groves. 

The  fact  that  the  orange  industry  is  comparatively  a  new  one  is  the 
cause  of  much  injury  to  many  orange  groves  because  of  lack  of  experi- 
ence in  cultivation  and  fertilization. 

The  method  and  time  of  cultivation  are  an  important  matter  for 
orange-growers.  Judging  from  observation  in  many  places  there  is 
more  of  a  tendency  in  the  direction  of  overcultivation  than  the  reverse. 
Moreover,  the  method,  time,  and  extent  of  application  of  fertilizers  are 
exceedingly  important,  as  well  as  the  adaptation  of  the  kind  of  fertil- 
izers used  to  the  varying  conditions  and  necessities  of  the  soil.  Much 
injury  results  to  groves  by  (a)  overcultivation  and  (b)  unfortunate  trea^ 
ment  with  fertilizers  in  quantity,  quality,  and  method  of  application. 

CTnfortunately  for  the  orange-growers  the  State  experiment  station 
is  located  too  far  north  to  be  within  the  belt  of  profitable  orange-grow- 
ing. There  is  pressing  need  of  more  organized  experimental  work  in 
this  direction  in  order  to  attain  the  best  method  of  treatment  and  thus 
avoid  many  of  the  causes  of  injury  from  the  sources  above  mentioned. 

(2)  There  exists  in  Florida  a  great  diversity  of  soil  and  a  large  pro- 
portion of  the  State  is  not  adapted  to  orange-culture.  In  fact,  only  a 
few  favored  localities  are  likely  to  long  maintain  their  reputation  for 
the  cultivation  of  citrus  fruits.  Many  groves  now  planted  will  never 
reach  maturity,  or,  if  so,  will  require  more  artificial  fertilizing  to  mature 
a  crop  than  will  be  profitable  to  the  owuer.  One  source  of  disease  is 
the  starved  condition  of  certain  groves,  owing  to  natural  deficiencies  of 
soil,  for  weakened  vitality  increases  the  liability  to  become  the  prey  of 
organic  troubles. 

(3)  Many  orange  groves  were  started  in  regions  where  the  trees  are 
subjected  to  low  temperature  during  the  winter  months.  Even  where 
frosts  do  not  kill  the  young  twigs*  outright  the  vitality  of  the  tree  is 
much  weakened  by  the  effect  of  either  a  cold  snap  or  continued  cold 
weather,  and  consequently  more  likely  to  be  preyed  upon  by  organic 
diseases.  The  great  frost  of  1S86  and  the  unexpected  late  frosts  of  1890 
and  189L  (occurring  in  March  in  the  former  and  in  April  in  the  latter 
year)  have  left  their  marks  on  the  orange  groves  in  many  quarters,  not 
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merely  in  external  and  visible  manifestations,  bat  even  more  in  the  im- 
paired vitality  of  the  orange  trees.  It  may  be  added  that  some  of  the 
effects  of  frosts  are  not  infrequently  confounded  with  diseases  of  a  very 
different  nature. 

(4)  The  exceedingly  dry  season  of  the  past  year  has  also  left  its  traces 
in  the  impaired  vitality  ot  many  trees,  and  the  uncertainty  of  rain  and 
the  liability  of  drought  are  inducing  many  to  introduce  irrigation  plants, 
which  in  the  hands  of  careless  cultivators  are  likely  to  become  a  source 
of  harm  as  well  as  good. 

CLASSIFICATION  OF  DISEASES. 

The  diseases  affecting  the  orange  may  be  arranged  under  four  groups : 

(1)  Those  reealtiog  from  climatic  conditions  and  environment,  as  frost,  droaght, 
natural  defects  of  soil,  nataral  excesses  of  soil  constitaents,  and  undae  moistnre. 

(2)  Those  produced  by  insect  pests.  Althoagh  this  groap  is  oatside  the  limits  of. 
this  paper,  we  may  mention  in  passing  that  daring  the  present  season  the  long 
scale,*  the  red  spider,!  and  the  rast  mltet  are  apparently  the  most  troablesome  pests 
of  this  nature,  bat  the  first  is  likely  to  be  kept  in  check  by  the  lady  bags  (CoooinelU 
ida)f  the  second  wiU  snccamb  to  spraying,  and  the  third  may  be  held  in  check  by 
the  character  of  the  cnltivation. 

(3)  Those  due  to  iojarioas  cnltivation  and  fertilization. 

(4)  Those  dne  to  the  agency  of  parasitic  fnngi  and  bacteria. 

Only  the  diseases  of  the  last  two  groups  will  receive  notice  here. 
The  diseases  noticed  during  the  early  season  of  1891  were  as  follows : 

I.  Die-back.  > 

II.  Foot-rot  I  P^l'A^ly  ^^  ^^^  ^J  improper  cultivation  or  fertilixation. 

III.  Blight.    Possibly  caosed  by  bacteria. 

IV.  Scab.  > 

V.  Leaf  spot.  <  C*^^®^  ^J  parasitic  fungi. 
VI.  Sooty  mold.    Caused  by  a  saprophytic  fungns. 
VII.  Leaf  glaze.    Caused  by  a  leaf  lichen. 

I.— DIE-BACK. 

(1)  Nature  of  the  disease. — This  disease  first  makes  its  appearance  in 
strong  shoots  of  the  season  in  the  form  of  pustules  or  blisters  on  the 
stems  near  the  point  of  attachment  of  the  leaves.  These  when  opened 
appear  to  contain  a  reddish,  gummy  substance.  In  later  stages  of  the 
disease  these  pustules  rupture  and  extend  in  cracks  along  the  twig,  the 
reddish  gummy  substance  coming  to  the  surface  and  spreading  until 
the  whole  twig  becomes  diseased  and  finally  dies  back  to  the  main  stem. 
This  peculiar  and  characteristic  effect  gives  rise  to  the  appropriate,  if 
Dot  elegant,  popular  name  of  the  disease.  In  badly  infected  trees  most 
or  all  of  the  fruit  falls  when  young ;  that  which  matures  is  likely  to  be 
mis-shapen  and  discolored.  There  seems  to  be  no  evidence  that  the 
disease  is  contagious. 

Trees  that  have  been  affected  with  die>back  and  have  recovered  from 
its  effects  will  reveal  it  years  afterward  in  the  sudden  bends  of  the 

*  ^ytUoipis  gJoveHiy  Pack,    t  Tetranychua  telanu8f  L.    i  Typhlodramuaoleivarua,  Ashm. 
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floialler  branches.  The  mam  twigs  die  and  the  smaller  side  brancbes, 
having  taken  np  the  growth  and  received  the  nourishment  intended  for 
the  main  branch,  become  larger  and  appear  as  if  the  branches  had  taken 
sadden  turns  in  the  process  of  their  growth. 

(2)  Distribution. — ^The  disease  does  not  seem  to  have  occasioned  much 
alarm,  although  it  appears  to  be  widespread  and  liable  to  oocnr  when- 
ever the  causes  that  produce  it  are  present.  Bad  cases  of  it  occur  in 
various  portions  of  the  orange  belt  visited. 

(3)  Causes. — It  is  the  almost  universal  testimony  of  growers  that  ex- 
cess of  nitrogenous  fertilizers  will  either  produce  the  die-back,  or,  what 
is  equivalent,  will  produce  the  conditions  under  which  the  disease  will 
develop.  The  evidence  collected  in  the  field  bearing  on  this  point  justi- 
fies a  similar  conclusion. 

Among  others  the  following  conditions,  under  which  the  disease  is 
prevalent,  point  to  this  source  of  the  difiSculty : 

(a)  Proximity  of  orange  trees  to  horse  stables  or  piles  of  horse  mannie. 
(6)  Proximity  of  trees  to  hoases   where,  with  the  carelessness  induced  by  the 
poroas  sandy  soil,  hoasebold  slops  aro  thrown  indiscriminately. 

(c)  Proximity  of  trees  to  chicken  pens.  The  habitual  roosting  of  poaltry  in  orange 
trees  is  likewise  liable  to  indnoe  the  disease.  In  several  groves  visited  it  had  been 
the  former  eastern  to  nae  portable  chicken  pens  which  were  moyed  from  tree  to 
iree  in  order  to  seonro  a  natural  guano  in  the  place  whero  it  was  snppoeed  to  be  most 
beneficial.  In  all  these  cases  the  practice  had  been  stopped  becaose  of  the  die-back 
that  appeared  in  every  troe  thus  fertilized.  The  trees  had  not  recovered  at  the  time 
lof  our  visit. 

(d)  The  excessive  use  of  blood  and  bone  or  other  commercial  fertiliaers  rich  in 
nitrogenous  elements  seems  to  stimulate  the  disease. 

(4)  Remedies. — Almost  as  general  as  the  belief  in  the  cause  or  occa- 
sion of  this  disease  is  the  belief  that  the  most  effectual  remedy  is  to  let 
the  affected  trees  entirely  alone.  The  cessation  of  cultivation  and  heavy 
fertilizing  will  remove  the  disease  even  in  bad  cases.  We  noticed  trees, 
which  two  years  ago  produced  no  fruit,  because  of  the  severity  of  the 
disease,  that  were  sufficiently  restored  to  produce  a  half  crop  or  more 
during  the  present  season,  with  no  other  treatment  than  that  above 
mentioned. 

n.— FOOT-ROT. 

(Gum  disease,  maldigama,) 

(I)  Nature  of  the  disease, — ^This  disease  has  long  been  known  in 
Europe  and  has  also  given  rise  to  some  investigations  in  this  coantry. 
Mr.  A.  BL  Gurtiss  has  quite  fully  described  the  disease,  and  we  quote 
from  his  description : 

The  prominent  symptoms  are  exadation  of  a  gummy  or  sappy  fluid  from  near  the 
base  of  the  trunk,  and  decay  of  the  bark  in  that  rogion  and  of  the  roots  below.  The 
flow  of  gum  and  attendant  decay  of  the  troe  extend  upward  and  in  a  lateral  direc- 
stion  unti^  the  tree  is  girdled,  also  penetrating  successive  layers  of  wood.  In  some 
•cases  gum  es^udes  from  cracks  in  various  parts  of  the  trunk  or  even  on  the  branohesy 
:aod  in  o.tbenB  tbe  decay  progrosses  without  emission  of  gum.    Attendant  or  premon- 
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itory  symptoms  are  ezceasivd  and  rather  late  blooming,  the  flowers  being  small  or 
oaostly  nnfraitfhl,  and  arrested  and  unnatural  development  of  the  foliage,  which 
becomes  yellow  and  drops.* 

We  could  gain  no  evidence  of  its  contagious  nature.  A  r^sumd  of  in- 
formation concerning  this  disease  has  been  already  published  from  the 
Departmentyt  and  only  such  additional  or  conflicting  information  as  we 
have  gathered  will  be  here  given. 

(2)  Distribution. — Like  the  preceding  disease,  foot-rot  is  not  confined 
to  particular  localities,  but  has  a  wide  distribution.  Bad  cases  occur  at 
various  points  throughout  the  orange  belt ;  it  is  more  serious  in  the 
older  trees,  rarely  appearing  in  trees  less  than  12  or  16  years  old.  In 
many  places,  especially  in  young  groves,  it  is  just  beginning  to  appear, 
bat  has  not  yet  attracted  the  attention  it  merits,  for  as  groves  grow 
older  and  present  methods  of  fertilization  continue  it  is  likely  to  prove 
still  more  injurious  and  destructive.  Contrary  to  popular  and  pub- 
lished opinion,  it  is  not  confined  to  sweet  seedlings.  We  have  seen  bad 
cases  in  large  sour  stock  budded  2  or  3  feet  above  ground,  in  the  grape 
frnit,  and  even  in  the  lemon. 

(3)  Causes. — ^Nothing  has  come  to  light  that  settles  upon  any  definite 
cause  for  the  disease.  From  all  that  can  be  learned,  however,  it  would 
seem  that  the  cause  is  to  be  looked  for  in  the  defects  of  cultivation  and 
fertilization  rather  than  in  any  bacterial  or  fungous  parasite.  Some 
maintain  that  it  is  of  a  similar  nature  to  die-back  and  is  occasioned  and 
eared  by  the  same  treatment.  There  is  no  visible  proof  of  this  state- 
ment and  no  fACtB  to  illustrate  any  genuine  cures,  as  in  the  case  of  the 
former  disease;  it  is  doubtftal  if  more  than  temporary  relief  can  be 
gained  by  this  method,  for  when  the  disease  is  well  established  in  the 
tree  it  is  almost  certain  to  girdle  it  in  time  in  spite  of  any  treatment 
yet  discovered. 

(4)  Remedies. — Sweet  seedlings  affected  by  this  disease  are  frequently 
assisted  by  planting  one  or  more  stands  of  sour  nursery  stock  near 
the  root  and  budding  several  branches  into  the  trunk  above  the  in- 
fected portion.  This  at  best  can  furnish  only  temporary  and  partial 
^lief,  for  the  disease  is  likely  to  spread  too  rapidly  in  the  main  trnnk 
to  allow  the  budded  support  time  to  furnish  sufficient  nourishment  for 
the  tree  before  its  own  supply  is  cut  off,  or  the  sour  stocks  are  likely  to 
be  ultimately  affected  themselves. 

Exposing  the  crown  roots  is  another  method  of  treatment  in  favor 
in  certain  parts.  As  a  preventive  it  is  more  likely  to  be  successful 
than  as  a  cure,  but  it  is  doubtful  if  this  method  will  be  of  any  permanent 
value  and  there  is  some  liability  of  its  proving  an  injury  to  the  trees 
iiv  other  ways.  One  method  of  treatment  connected  with  the  manner 
of  caltivating  the  trees  seems  worthy  of  trial :  Cultivate  sparingly, 
fertilize  more  sparingly,  and  apply  no  fertilizer  nearer  than  6  or  7  feet 

'BQlletin  No.  2,  Florida  Agr.  Experiment  Station,  1888. 

tU.  S.  Department  of  Agricaltnre,  Botanical  Division,  Balletin  No.  8,  pp.  51-64 
(1889). 
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from  the  trank  of  the  tree.  In  addition  a  study  should  be  made  of  the 
relative  adaptability  of  the  various  fertilizers  to  the  particular  soil. 
This  is  properly  the  function  of  public  experimenters,  bnt  much  can  be 
accomplished  by  individuals  if  sufficient  care  is  exercised.  In  one  of 
the  finest  groves  visited  the  principal  fertilizer  used  consisted  of  decay- 
ing vegetable  rubbish  piled  between  the  rows  of  trees.  Weeds  were 
allowed  to  grow  in  the  intervening  spaces  thus  covering  the  light 
colored  soil,  and  preventing  much  of  the  undue  reflection  of  light  and 
heat  that  is  so  common  where  clean  culture  is  practiced. 

III.— BLiaHT. 
(Lbaf  curl.  Wilt,  Go-back.) 

(1)  Nature  of  the  disease.— The  leaf  blight,  leaf  curl  or  leaf  wilt,  as  it 
is  variously  called,  first  makes  its  appearance  on  certain  branches,  and 
may  be  recognized  by  the  curled  or  wilted  appearance  of  the  leaves, 
which  also  turn  a  sickly  yellowish  color  and  after  a  short  time  drop 
from  the  tree.  The  twigs  at  the  ends  of  the  branches  also  die,  and  if 
new  ones  appear  they  soon  present  the  same  sickly  hue ;  the  bark,  espe- 
cially on  the  upper  side  of  the  branches,  becomes  ^^  hide-bound,"  and 
later  splits  open  on  either  side,  leaving  a  dead  space  between  the  rap- 
tures. The  fruit  grows  smaller,  but  is  otherwise  not  affected.  Grad- 
ually other  branches  become  infected,  and  if  the  tree  is  left  to  itself  it 
finally  dies  down  to  the  root.  As  the  disease  progresses  new  shoots 
constantly  make  their  appearance  below  the  infection,  appearing  robast 
at  first,  but  as  the  infection  descends  they  too  become  wilted,  and  finally 
those  only  appear  healthy  that  spring  from  the  root.  If  the  tree  is  vig- 
orously pruned  at  the  first  appearance  of  the  disease  and  well  fertilized, 
it  will  apparently  recover,  but  after  a  little  will  relapse  or  go  back  to 
its  former  condition.  This  peculiarity  of  the  disease  has  given  rise  to 
to  a  popular  name  which  it  does  not  seem  desirable  to  perpetuate. 

The  disease  does  not  seem  to  attack  trees  before  they  reach  matnrity,or 
before  they  are  10  or  12  years  old.  When  one  tree  becomes  attacked, 
adjoining  trees,  either  during  the  same  season  or  more  likely  during 
the  following  season,  will  b^  aftected,  so  that  the  diseased  trees  appear 
in  groups.  Sporadic  cases  occasionally  occur,  but  the  above  condition 
is  so  nearly  universal  as  to  make  it  extremely  probable  that  the  disease 
is  contagious. 

(2)  Distribution. — Bad  cases  of  this  disease  are  found  as  yet  in  only 
a  few  localities  where  the  orange  groves  have  long  been  established. 
While  it  is  evidently  not  a  new  disease  its  ravages  have  only  recently 
extended  sufficiently  to  give  alarm  to  cultivators.  All  things  consid- 
ered, this  disease  is  the  most  dangerous  that  has  yet  appeared  among 
the  orange  groves,  and  a  study  of  its  causes  and  cure  demands  immedi- 
ate attention. 

(3)  Causes, — Nearly  as  many  causes  are  assigned  for  the  disease  as 
fchAre  are  cultivators  whose  groves  are  afifected  by  it.    Some  assign  it 
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to  the  decay  of  tap  roots  and  others  to  the  tap  root  comiDg  in  contact 
with  hard  pan  or  underlying  rock  formation.  To  test  this  the  tap 
roots  of  certain  infected  trees  were  exposed  and  examined.  The  tap 
root  extended  about  4  feet  in  one  case  and  between  8  and  9  feet  in  an- 
other, and  in  every  case  had  not  extended  below  the  sandy  soil  and. 
were  apparently  healthy.  Some  attribute  it  to  overbearing;  still  others, 
to  some  peculiar  oiliness  of  the  soil  which  prevents  it  from  becoming 
thoroughly  wetted.  In  regard  to  this  we  may  state  that,  while  the  sur- 
face is  usually  very  dry  in  most  locations,  the  subsoil  in  all  the  exami- 
nations  made  on  infected  trees  was  wet  and  in  one  case  water  accum- 
ulated in  the  excavation  at  a  level  only  a  foot  below  the  extremity  of  the 
tap  root.  Others  liken  the  disease  to  pear'bliglit.  It  differSi  however, 
from  that  disease,  in  extending  to  parts  of  the  same  tree  much  more 
slowly  and  in  spreading  to  trees  adjacent  to  the  center  of  the  Infection 
only  after  a  considerable  time,  usually  after  the  interval  of  a  season's 
growth. 

From  all  the  evidence  gathered  in  the  field  we  incline  to  the  belief 
that  this  disease  is  bacterial  in  its  nature,  and  while  the  evidence  is  so 
scanty  as  only  to  create  an  impresHon  it  is  strongenough  to  recommend 
investigation  in  the  direction  of  this  theory.  With  sufficient  time  (be- 
cause the  action  of  the  disease  is  rather  slow)  a  Ekilled  experimenter 
could  doubtless  prove  its  nature  to  be  bacterial,  if  such  be  the  case. 
The  other  causes  assigned  and  probably  still  others  connected  with  the 
methods  of  cultivation,  and  possibly  some  climatic  conditions,  may  in- 
directly encourage  the  spread  of  the  disease  by  furnishing  conditions 
under  which  the  tree  can  not  successfully  resist  the  attack  of  the  dis- 
ease. It  is  well  known,  but  too  often  not  sufficiently  taken  into  account, 
that  certain  physiological  conditions  render  trees  subject  to  ravages  of 
disease,  just  as  among  men  and  other  animals,  and  olten  a  disease  may 
be  warded  off  by  keeping  the  tree  in  the  proper  condition  of  vitality, 
more  easily  than  it  can  be  cured  if  once  the  disease  has  taken  possession 
olit. 

(4)  iSemedie^.— There  is  little  to  say  under  this  head  at  present.  The 
following  methods  have  been  tried,  but  with  indifferent  success : 

(a)  Prying  up  the  trees,  ao  as  to  raise  the  roots  from  the  '*  hard  pan.  ^ 

(b)  Cutting  back  the  branches  and  fertilizing  heavily. 

(c)  Trimming  off  affected  branches  and  burning  them. 

(d)  Trimming  back  branches,  trenching  at  a  distance  of  six  or  eight  feet  from  the 
tree,  so  as  to  cat  back  roots  proportionally,  followed  by  heavy  fertilizing. 

In  addition  to  the  above,  a  rather  unique  method  of  treatment  was 
applied  by  the  advice  of  a  dealer  in  a  commercial  fertilizer  <'  specially 
adapted  to  the  cure  of  diseased  trees."  This  consisted  of  cutting  back 
all  the  branches  of  the  tree  to  within  two  or  three  feet  of  the  trunk, 
smearing  the  cut  ends  of  the  branches  with  coal  tar  as  a  preventive 
against  the  ravages  of  the  ''crown  borer,"*  and  then  smearing  the  entire 

*£lapkidion  inemia  Newman. 
428D— No. 
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trank  with  a  paste  made  of  clay,  lime,  sulphur,  and  <<  chips"  (dry  cow 
manure) .  At  the  time  of  our  visit  the  application  had  only  recently  been 
made,  so  we  were  not  able  to  see  the  results.  It  can  hardly  be  expected 
that  such  a  treatment  will  prove  beneficial.  The  same  dealer  claims  to 
have  cured  a  number  of  trees  in  that  way,  but  at  the  time  of  our  visit 
to  his  place  he  was  absent  from  home  and  we  were  thus  unable  to  sift 
the  evidence. 

rV. — SCAB. 

(1)  Nature  of  the  disease. — This  disease  first  makes  its  appearance  in 
the  form  of  whitish  or  cream-colored  spots,  more  commonly  on  the  under 
side  of  the  leaf  but  often  on  the  upper  side  and  occasionally  on  the 
young  twigs  and  fruit.  Those  on  the  leaf  are  often  accompanied  by  a 
depression  or  pit  on  the  opposite  side.  These  spots  grow  larger  and 
often  coalesce;  ultimately  they  turn  dark,  and  if  abundant  the  leaf  be- 
comes badly  curled,  twisted,  or  otherwise  distorted  and  more  or  le^ 
covered  with  the  wart-like  eruptions  which  the  disease  has  developed. 

(2)  i>i«fri6ution.— The  disease  is  widespread;  in  a  few  localities  it 
does  not  seem  to  be  regarded  as  anything  serious.  In  other  localities, 
where  it  is  more  abundant,  it  is  becoming  the  source  of  much  alarm. 
It  is  not  confined  to  young  trees,  but  attacks  equally  young  and  old 
stock.  While  more  abundant  on  the  wild  orange  it  is  by  no  means  con- 
fined to  it,  nor  even  to  sour  stock.  We  saw  it  on  wild  orange  trees  very 
commonly,  on  grape  fruit  and  lemon  trees  frequently,  and  on  sweet 
orange  trees  rarely. 

(3)  Causes. — Prof.  F.  L.  Scribner,  who  made  a  study  of  this  disease 
in  1886,*  attributed  it  to  a  parasitic  fungus  (a  species  of  Cladospcrium)^ 
whose  growth  in  the  tissues  of  the  leaf  produced  the  distortions  and 
saps  its  vitality.    Our  own  observations  confirmed  these  conclusions. 

(4)  Remedies. — In  the  paper  above  alluded  to  Prof.  Scribner  rnake^ 
the  following  recommendations  for  spraying  mixtures :  (a)  A  solution 
of  potassium  bisulphide,  one-half  ounce  to  the  gallon ;  (6)  liquid  gn- 
son ;  (oj  one-half  pint  carbolic  acid  and  1  pound  of  glycerine  added  to 
10  gallons  strong  soap  suds. 

We  could  not  learn  that  these  remedies  or  any  other  treatment  had 
been  attempted  in  any  of  the  orange  regions  visited. 

v.— LEAF  SPOT. 

\1)  Nature  of  disease. — On  certain  leaves  of  the  orange,  both  wild 
and  sweet,  faded  spots  appear,  varying  in  shape,  but  mostly  rounded 
or  oval,  and  in  size  from  one-eighth  of  an  inch  to  an  inch  in  diameter. 
As  the  disease  progresses,  these  spots  become  grayish  tirown  and  dead, 
and  covered  on  one  or  both  surfaces  with  a  series  of  minute  black 
points,  which  contain  the  fruit  of  the  fungus,  which  is  the  cause  of  the 
disease. 

•  Bulletin  Torrey  Botanical  Club,  xui,  181-1-3  (Oct.,  1886), 
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(2)  Distribution. — ^This  disease  was  foand  at  only  one  point  in  Lake 
Goanty.  Dr.  Martin  fonnd  it  in  1886  at  Green  Gove  Spring.  It  does 
not  seem  to  be  widespread  nor  at  present  of  macli  importance,  bnt  is 
recorded  here  that  attention  may  be  called  to  it,  so  that  its  natore  may 
be  known  and  its  progress  watched. 

(3)  Causes. — ^The  cause  of  this  disease  is  a  parasitic  fangns  {CoHetotri- 
chum  adustum^  Ellis)*  which  draws  the  nourishment  from  the  leaf  it 
inhabits.  It  belongs  to  a  group  of  fungi  that  are  known  to  be  imper- 
fect forms,  and  are  supposed  to  be  a  phase  of  growth  in  the  life  history 
of  some  mature  form  of  fungus.  The  particular  form  of  which  this 
species  is  a  phase  of  growth  is  not  known  nor  even  suspected.  Its 
connections  are  to  be  looked  for  among  some  of  the  many  species  of 
ascomycetous  fungi  which  inhabit  decaying  vegetable  matter,  and  for 
this  reason  are  supposed  by  the  uninformed  to  be  of  no  economic  interest 

VI.— SOOTY  MOLD. 

(1)  Nature  of  the  Disease. — ^The  leaves  of  certain  trees  badly  affected 
with  some  kind  of  scale  insects  become  covered  with  a  sooty  layer, 
which  is  of  a  dark  drab  or  dirt  color  early  in  its  growth  and  finally 
becomes  sooty  black.  The  layer  thus  formed  is  only  loosely  attached 
to  the  smooth  surface  of  the  orange  leaf  and  frequently  comes  off  in 
patches* 

(2)  Distribution. — ^This  disease  does  not  appear  to  be  very  widespread 
on  the  orange  trees  in  Floridat  and  the  material  collected  was  young 
and  immature.  We  found  it,  however,  more  abundant  on  Magnolia 
fidtidaj  Smilaa  sp.,  and  other  shrubs  which  were  abundantly  affected 
with  scale  insects. 

(3)  Causes. — ^In  1876  Dr.  W.  O.  Farlow  published  an  elaborate  paper| 
giving  a  full  account  of  this  disease  as  affecting  the  orange  and  olive 
trees  of  Galifornia,  and  referring  it  to  a  fungns  {Capnodium  citri^  Berk. 
&  Desm.)  which  feeds  on  the  honey  dew  produced  by  the  bark  lice. 
While  the  fungus  draws  no  nourishment  from  the  orange  leaves  them- 
selves it  must,  if  abundant,  seriously  interfere  with  the  process  of  assimi- 
lation and  therefore  be  regarded  as  iivjurious. 

(4)  Remedies. — In  the  paper  above  mentioned,  spraying  with  a  strong 
solution  of  alkali  soap  is  recommended.  The  disease  has  not  yet  made 
sufficient  progress  in  Florida  to  demand  much  treatment,  and  with.the 
natural  enemies  of  the  scale  insect  to  check  their  development  is  not 
likely  to  prove  a  serious  difficulty. 

*  Described  as  Phyllostiota  adnata,  E.  &  M.,  bat  Mr.  Ellis  (In  liU  16  May,  1891)  refers 
it  to  Colletotriohum, 

t  At  Los  Angela,  Califoraia,  in  1886,  we  saw  this  disease  in  great  quantity,  entirely 
covering  the  leaves  in  some  of  the  orange  groves.  With  the  disappearance  of  the 
scale  insect  the  disease  will  disappear  likewise. 

t  BnU.  Bnssey  Inst,  i,  404-414, 1876. 
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Vn.— LBAF  GLAZE. 

The  disease  to  which  we  have  given  the  above  name  makes  its  ap- 
pearance in  the  form  of  grayish  flattened  patches  on  the  upper  surface 
of  the  leaves.  These  are  small  and  often  clustered  at  flrsti  but  soon 
coalesce  and  become  of  considerable  size.  The  spots  are  due  to  the 
growth  of  a  lichen  {Singula  sp.  probably  8.coinplanatay  Fee.),  which 
draws  no  nourishment  from  the  leaves  but,  like  the  preceding  disease, 
must  interfere  in  a  measure  with  the  assimilation  of  the  plant.  Many 
other  lichens  and  some  scale  mosses  (Hepatic£B)  are  likely  to  accumu- 
late on  the  trunks  and  branches  of  the  orange  trees  where  there  has  been 
careless  management  of  the  groves.  Their  presence  is  a  disadvantage 
to  the  tree  as  harboring  places  for  vermin,  but  they  are  much  less  likely 
to  have  any  influence  over  the  physiological  functions  of  the  tree  than 
the  present  species.  We  are  not  aware  that  attention  has  been  called 
to  this  source  of  trouble  before  in  relation  to  the  orange  trees  nor  that 
any  methods  of  treatment  have  been  recommended  for  arresting  the 
growth  of  the  lichen.  Tnckerman  reports  this  species  on  Magnolia, 
and  we  found  it  abundant  on  Magnolia  leaves  in  Lake  County.  The 
spots  of  growth  on  the  orange  were  small  and  immature  at  the  time  of 
our  visit,  but  as  the  rainy  season  advances  they  are  said  to  increase  in 
extent  and  often  spread  over  considerable  poirtions  of  the  leaf. 

OTHER  FUNGI  GROWING  ON  ORANGE  TREE& 

Only  a  few  species  of  saprophytic  fungi  were  found  among  the  orange 
groves,  growing  on  dead  or  dying  trunks  and  on  dead  limbs  and  twigs. 
The  two  species  of  Eypochnus^  whose  systematic  position  is  uncertain, 
grow  on  the  trunks  of  living  trees  that  are  usually  more  or  less  covered 
with  lichens  and  JlepaticaB.  The  following  were  found,  some  not  being 
in  a  condition  to  be  specifically  identified :  Schizophyllum  oommunej  Poly- 
porus sp.,  Corticium sp., Hypochnus albocinctusy R. rubro-cinctus, Zyhria 
sp.,  Diatrypella  citricola^  Ellis,  n.  sp.,  Macrospariumj  sp.,  and  some  oth- 
ers of  still  more  doubtful  relations. 


PEACH  BLIGHT. 

Monilia  fructigena^  Persoon. 

By  Erwin  F.  Smith. 
(Plates  V  and  VI.) 

This  note  is  for  the  purpose  of  calling  renewed  attention  to  the  de- 
sti  active  action  of  Monilia  fmctigena  upon  the  branches  of  the  peach. 
It  will  serve  to  record  some  new  facts  and  to  correct  one  or  two  assump- 
tions which  found  their  way  into  a  previous  paper*  without  suffi- 
cient warrant. 
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The  vitality  of  the  conidia  is  mach  greater  than  I  had  supposed.  In 
one  instance  roll  cultures  from  dry  material  a  year  old  gave  results, 
although  only  a  portion  of  the  conidia  germinated.  Spores  from  other 
samples  failed  to  grow.  More  tests  will  have  to  be  made  before  we 
have  anything  like  an  accurate  measure  of  the  vitality  of  the  conidia, 
but  it  is  probable  that  these  alone  are  sufficient  to  tide  the  fungus  over 
winter.  There  is,  however,  no  question  as  to  the  existence  of  a  resting 
mycelium  within  the  mummified  fruits.  The  sudden  general  appearance 
of  the  blight  on  the  Delaware  and  Chesapeake  peninsula  this  spring  is 
a  matter  of  special  interest  in  connection  with  the  fact  that  there  was 
no  twig-blight  and  no  rot  of  the  fruit  in  1890.  There  was  no  fruit  which 
could  rot,  owing  to  the  destruction  of  the  entire  crop  by  spring  frosts ; 
and  being  in  the  orchards  much  of  my  time  from  April  to  November,  I 
did  not  observe  a  single  blighted  twig,  although  anxious  to  collect  it. 

In  the  spring  of  1891  the  blight  of  the  twigs  of  the  peach  was  a  com- 
mon occurrence  on  the  upper  part  of  the  peninsula,  i.  e.,  in  five  or  six 
counties.  It  attracted  general  attention  and  in  Sussex  Oounty,  where 
it  was  most  injurious,  it  was  named  <*  the  scald,'' and  was  very  generally 
ascribed  to  the  heat  of  the  sun.    In  Maryland  it  was  attributed  to  frosts. 

Observations  in  many  orchards  showed  that  it  appeared  immediately 
after  rain  during  the  time  of  flowering,  and  that  it  penetrated  excltisively 
through  the  blossoms.  Heretofore  I  had  supposed  it  capable  of  penetra- 
ting through  the  unbroken  cuticle  of  young  shoots,  but  such  cases  must 
be  exceptional.  An  examination  of  hundreds  of  twigs  in  all  stages  of 
blight  showed  that  every  one  was  associated  with  blighted  and  persistent 
flowers.  In  a  majority  of  cases  the  entire  twig  was  killed,  i.  e.j  the 
distal  end  beyond  the  point  of  entrance  (Plate  v,  Fig.  1).  The  ex- 
tremities of  the  twigs  blighted  either  under  the  direct  action  of  the 
mycelium  or  simply  from  arrested  nutrition  due  to  injuries  farther  down 
the  stem.  It  was  not  difficult,  however,  to  find  cases  (Plate  V,  Fig.  2) 
where  only  one  blossom  and  a  small  portion  of  the  adjacent  stem  was 
afiected,  the  parts  above  and  below  remaining  intact.  The  uniform 
persistence  of  the  blossoms  and  the  size  of  the  twisted,  withered  leaves 
(Fig.  1)  showed  very  clearly  for  many  days  that  all  the  injury  was  done 
at  one  time.  Some  weeks  later,  under  the  influence  of  warm  weather, 
many  restricted  blight  spots,  as  in  Fig.  2,  took  a  new  growth,  girdling 
stems  and  wilting  good-sized  green  leaves  and  fruits,  but  I  looked  in  vain 
for  new  infections. 

For  3  weeks  following  blooming  the  weather  was  dry  and  the  blight 
was  restricted  almost  wholly  to  stems  of  last  year's  growth.  But  I 
found  a  number  of  stems  in  which  it  had  involved  the  growth  of  1889, 
and  saw  enough  to  convince  me  that  with  wet  weather  and  high  tem- 
perature such  cases  wou/d  have  been  as  common  as  in  the  summer  of 
1887,  when  the  fungus  entered  the  stems,  by  way  of  the  rotting  fruits.* 

*  This  method  of  penetratioii  was  also  comuon  in  Maryland  and  Delaware  iu  the 
•ummer  of  1891,  and  early  varieties  blighted  almost  as  badly  as  in  1887. 
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The  dry  weather  also  almost  wholly  prevented  the  fruiting  of  the 
fnngas.  Oat  of  many  hundred  stems  examined  for  spore  tufts,  daring 
a  period  of  3  weeks  following  blossoming,  I  found  only  half  a  dozen. 
However,  a  microscopic  examination  showed  the  presence  of  mycelial 
threads  in  the  tissues,  and  upon  placing  freshly  gathered  twigs  io 
moist  air  for  12  hours  many  of  them  sent  out  the  characteristic  spore 
tufts  of  Manilia  fruotigena.  By  continuing  this  treatment  another  12 
hours  spore  tufts  pushed  through  the  unbroken  bark  on  about  75  per 
cent  of  the  stems.  This  experiment  was  repeated  some  days  later 
with  similar  results,  but  a  third  experiment,  using  twigs  which  had 
been  picked  4  or  6  days  and  were  somewhat  dry^  gave  only  2  per  cent 
with  Monilia  tufts  at  the  end  of  24  hours.  Plate  Y,  Fig.  3,  gives  an 
enlarged  view  of  a  twig  bearing  fruiting  tufts  after  12  hours  in  moist 
air.    Fig.  4  shows  a  conidiophore  and  conidia  from  the  same. 

The  extrusion  of  gum  from  the  vicinity  of  the  blighted  flowers  was 
quite  common  (Plate  V,  Figs.  Ig  and  2g).  On  cutting  through  the  bark 
of  such  twigs  the  vicinity  of  the  cambium  cylinder  was  invariably 
gummy,  but  this  was  less  noticeable  on  dry  twigs. 

Carefully  made  cross  sections  of  freshly  blighted  twigs  were  sub- 
mitted to  microscopic  examination.  The  cambium  and  soft  bast  cylin- 
ders had  disappeared  almost  completely  with  the  formation  of  extensive 
gum  pockets  (Plate  vi,  Fig.  1).  These  pockets  were  full  of  the  active 
mycelium  of  Monilia.  This  also  penetrated  into  the  cortical  parenchyma 
to  some  extent,  and  to  a  lesser  degree  into  the  xylem.  Practically 
speaking,  the  wood  and  pith  and  all  of  the  cylinders  external  to  the 
soft  bast  were  intact.  On  unmagnifled  cross  sections  a  zone  of  dis- 
coloration was  visible  between  the  wood  and  the  bark.  On  magnifica- 
tion this  was  found  to  consist,  as  shown  in  Plate  Vi,  Fig.  1,  of  a  gum 
cavity  containing  mycelium  and  fragments  of  tissue  and  bordered  by 
irregular  dark  zones,  the  one  within  composed  of  young  wood  and 
vessels  laid  down  this  spring,  and  the  one  without  composed  of  rem- 
nants of  soft  bast  and  phloem  rays.  The  bundles  of  bast  fibers  were 
also  changed  from  a  glistening  white  to  a  dirty  yellowish  brown.  Plate 

V,  Figs.  5,  6,  and  7,  show  mycelial  threads  from  these  cavities.  It 
was  easy  to  find  threads  overlying  and  interwoven  with  tissue.    Plate 

VI,  Fig.  2  represents  the  appearance  of  the  destroyed  tissues  on  a 
normal  cross  section ;  fig.  3  represents  the  same  on  a  longitudinal  radial 
section. 
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DESCRIFnON  OF  PLATE8. 

Plate  Y.^Manilia  /rmetigena.) 

Fig.  1.  Blighted  peach  stem,  showing  dead  persisteDt,  flowers  and  leaves;  g,  gam 
exuded  near  union  of  blighted  and  living  portion ;  tr,  stem  of  two  year'a 
growth.    Collected  some  days  after  the  entrance  of  the  fungus. 

2.  Peach  stem  collected  sanie  day  as  Fig.  1 ;    a,  withered  persistent  flower 

through  which  the  mycelium  entered  the  stem;  hh,  restricted  area  of 
blight,  the  distal  end  of  the  stem  being  still  connected  by  a  narrow  isthmus 
of  sound  tissue  with  the  parts  below ;  g,  drop  of  exuded  gum. 

3.  Enlarged  end  of  blighted  stem  showing  conidia  tufts  which  pushed  through 

the  bark  on  exposure  to  moist  air. 

4.  Conidiophore  and  conidia  from  one  of  the  tufts  shown  in  Fig.  3. 

5  6, 7.  Mycelial  threads  from  the  gum  cavities  of  the  inner  bark.    (See  Plate  VI, 
Fig.  1.) 

Plate  VI.— (IfoniKa  fruciigena). 

Fig.  1.  Cross-section  of  a  blighted  peach  stem,  such  as  Fig.  1  of  Plate  v,  showing  a 
large  gum  cavity  full  of  active  mycelium ;  p,  pith ;  x,  xylem ;  c,  cavity  con- 
taining remnants  of  cambium  and  soft  bast  and  hypbee ;  b,  bast  bundles, 
cp,  cortical  parenchyma ;  e,  epidermis.  On  the  opposite  side  of  this  stem 
was  a  cavity  larger  than  that  here  shown. 

2.  Enlarged  cross-section  of  portion  of  a  normal  peach  stem  one  year  old,  for 

comparison  with  Fig.  1.  The  portion  destroyed  is  that  included  in  the 
brace ;  (1)  Epidermis ;  (2)  subepidermal  cells,  usually  destitute  of  chloro- 
phyll, but  containing  coloring  matters  in  solution,  e,  g,,  reds  or  browns; 
(3)  chlorophyll  bearing  cortical  parenchyma;  (4)  expansion  of  phloem  ray 
cells ;  (5)  phloem  ray  cells  separating  bast  bundles ;  (G)  bast  bundle — out- 
lines of  two  others  are  indicated ;  (7)  large  cell  containing  a  crystal  of 
calcium  oxalate ;  (8)  phloem  ray  cells  separating  the  soft  bast  (4, 5,  and  U, 
destitute  of  starch) ;  (9)  xylem  ray  cells  full  of  starch ;  (10)  soft  bast ;  (11) 
cambium  ;  (12)  xylem  fibers ;  (13)  vessels  in  the  xylem. 

3.  Longitudinal  radial  section  along  the  medullary  ray  of  a  stem  similar  to  the 

inner  part  of  Fig.  2,  showing  wood,  cambium,  and  soft  bast  with  an  over- 
lying portion  of  the  ray.  a,  Cells  of  xylem  ray  gorged  with  starch ;  &,  cells 
of  phloem  ray  destitute  of  starch ;  c,  pitted  vessel ;  d,  wood  fibers ;  e, 
cambium  cells;  /,  soft  bast.  The  left  part  (1)  is  xylem  ;  the  right  (2)  is 
the  inner  part  of  the  phloem,  and  is  the  portion  destroyed  by  the  Monilia. 
Sections  from  which  Figs.  2  and  3  were  drawn  were  cut  from  fresh  material 
at  the  end  of  the  growing  season  (November  1). 


THE  IMPROVED  JAPY  KNAPSACK  SPRAYER. 

By  B.  T.  Galloway. 

(Platea  VH-IX.) 

Something  over  three  years  ago  the  Japy  brothers  of  Beaaconrt, 
France,  designed  a  knapsack  sprayer,  which  is  commended  by  every 
one  who  has  used  it,  for  its  simplicity,  darability  and  effectiveness. 
This  machine  is  used  largely  throaghout  the  vine-growing  region  of 
France  and  a  few  have  been  imported  into  this  coantry.  Becently  a 
number  of  improvements  have  been  made  in  the  sprayer  which  make  it 
even  more  valuable,  placing  it,  in  fact,  in  the  front  rank  of  machines  of 
this  description.    For  the  benefit  of  American  small  fruit  and  vegetable 
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growers,  for  whom  this  machine  is  especially  adapted,  we  give  below  a 
fall  description  of  it,  accompanied  by  illustrations. 

As  will  be  seen  by  consulting  Plates  TU-ix  the  machine  in  the  main 
consists  of  a  reservoir,  pump,  air  chamber,  strainer,  lance,  and  spraying 
nozzle.  The  reservoir,  with  the  exception  of  the  bottom,  is  made  of  16- 
ounce  sheet  copper  and  holds  a  little  over  3  gallons.  The  bottom,  to 
better  withstand  the  strain  put  upon  it  when  the  pump  is  in  use,  is  made 
of  20-ounce  copper.  It  is  further  strengthened  by  soldering  across  it, 
inside  the  tank,  two  strips  of  heavy  sheet  copper,  each  IJ  inches  wide 
and  4^  inches  long.  While  speaking  of  the  bottom  it  may  be  well  to  say 
that  the  wall  of  the  reservoir  projects  in  a  rim  beyond  it  a  distance  of  1^ 
inches,  as  shown  by  the  two  dotted  lines  a  and  b  in  Fig.  1,  a  being  tbe 
point  where  the  bottom  is  placed  and  b  the  edge  of  the  rim.  Both  top 
and  bottom  of  the  tank  are  soldered  in  and  are  provided  in  each  case 
with  two  openings.  The  openings  in  the  top,  as  shown  by  the  black  por- 
tions in  Fig.  2,  are  for  the  introduction  of  the  liquid  and  the  piston  rod, 
the  small  round  opening  serving  for  the  latter  purpose.  The  white  por- 
tion a  in  Fig.  2  merely  represents  the  top  of  the  air  chamber,  which  ex- 
tends to  within  1^  inches  of  the  top  of  the  tank.  It  will  be  understood,  of 
course,  that  this  opening,  which  is  4i  by  7|,  is  clear  throughout,  tbe  top 
of  the  air  .chamber  offering  no  obstruction  whatever  to  the  introdoctioa 
of  the  liquid.  Into  the  large  opening  is  fitted  a  brass  wire  strainer 
havin^r  a  number  forty  mesh.  The  strainer  is  shown  at  Fig.  4.  It 
is  made  by  simply  soldering  the  brass  wire  already  mentioned  to  a  col- 
lar of  sheet  copper  three-fourths  of  an  inch  in  height.  Across  the 
strainer  is  soldered  a  narrow  strip  of  copper  or  piece  of  heavy  brass 
wire  which  serves  the  double  purpose  of  a  brace  and  handle.  The 
strainer  is  made  with  a  narrow  flange  at  the  top,  in  order  that  it  may  be 
held  in  place  by  a  shoulder  projecting  from  the  edge  of  the  opening  in 
the  tank.  The  opening  is  closed  by  means  of  a  top,  represented  at  Figs. 
o  and  6.  It  is  made  of  copper  and  is  so  simple  in  construction  that 
further  description  is  unnecessary.  The  two  openings  in  the  bottom  of 
the  tank  are  shown  at  a  and  b  in  Fig.  3.  Into  these  is  fitted  the  com- 
bined pump  cylinder  and  air  chamber,  the  ends  e  and  /in  Fig.  7  being 
the  only  parts  that  project  outside  the  tank.  By  means  of  the  two 
screw  caps  a  and  b  in  Fig.  3  the  whole  of  this  part  of  the  machine  is 
held  firmly  in  place  against  the  bottom  of  the  reservoir,  washers,  of 
course,  being  used  to  prevent  leakage. 

Between  the  cap  a  and  the  tank  there  is  fitted  a  small  casting  which 
serves  to  conduct  the  liquid  from  the  air  chamber  into  the  hose  shown 
at  c,  Fig.  3.  The  pump  and  air  chamber  are  shown  at  Figs.  7  and  8,  tbe 
plunger  being  removed  from  the  cylinder  merely  to  illustrate  it  more 
clearly.  The  air  chamber  a  and  the  pump  cylinder  b  are  simply  pieces 
of  2  J  inch  brass  pipe  1 2^  and  4f  inches  long  respectively.  Both  are  sol- 
dered to  the  casting  C,  a  bottom  view  of  which  is  shown  at  Fig.  9.  Tbe 
top  of  the  air  chamber  is  closed  by  means  of  a  cap  of  heavy  sheet 
copper  dy  soldered  as  firmly  as  possible  to  the  brass  pipe.    The  plunger 
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Plate  VII. 
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Galloway,  on  an  Improved  japy  Sprayer. 
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Figure  6. 


Galloway,  on  an  Improved  Japy  Sprayer. 
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Figure  8. 


Figure  10. 


Galloway,  on  an  Improved  Japy  Sprayer. 
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which  works  in  the  cyliDder  consists  of  a  cone-shaped  brass  casting 
iuto  which  is  fastened  a  similarly  shaped  piece  of  soft  rabber,  the  base 
of  the  latter  being  a  little  larger  than  that  of  the  former. 

These  various  parts  are  all  plainly  shown  at  Fig.  8,  a  being  the 
piston  rod,  b  the  cone-shaped  brass  receptacle  for  holding  the  piece  of 
soft  rubber  shown  at  c.  In  Fig.  10  are  shown  the  parts  used  in  fastening 
the  rubber  to  the  brass  cone,  a  being  the  end  of  the  piston  rod  with 
screw  thread,  b  tap,  and  e  casting  which  fits  between  the  tap  and  cone 
aud  holds  the  rubber  in  place.  This  casting  is  shown  enlarged  at  Fig. 
9.  The  manner  of  working  the  pump  will  be  better  understood  by  con- 
sulting Fig.  11  in  which  the  flow  of  the  liquid  is  represented  by  the 
arrows.  When  the  piston  is  raised  the  liquid  is  drawn  in  at  the  open- 
ing a.  The  downstroke  forces  the  liquid  through  the  pipe  b  into  the 
air  chamber  c  and  at  the  same  time  closes  the  ball  valve  d.  Another 
upstroke  is  made  and  the  ball  valve  e  closes  the  opening  at  that  point, 
thereby  preventing  the  liquid  from  rushing  back  into  the  pump  cylin- 
der. This  process  being  repeated  the  liquid  remains  under  constant 
pressure  in  the  air  chamber  and  as  a  result  it  is  forced  through  the 
hose,  lance  and  nozzle  shown  in  Fig.  1  in  a  constant  spray.  The  lance 
aud  nozzle  we  use  on  this  machine  is  the  well  known  improved  Yermorel. 
The  other  parts  of  the  apparatus,  such  as  the  straps,  handle,  lever,  etc., 
need  no  special  mention,  as  any  machinist  will  be  able  to  see  from  the 
drawings  Low  they  are  made  and  used.  For  the  further  benefit  of  any 
one  desiring  to  manufacture  the  pump  the  dimensions  of  the  various  parts 
are  given  in  detail  at  the  close  of  the  article. 

As  regards  cost,  the  machine  with  two  lances  and  nozzles  sells 
in  Fntnce  for  40  francs,  or  about  $8.  The  duty,  transportation,  and 
other  charges  on  the  pump  will  bring  the  cost,  laid  down  in  this  coun- 
try, up  to  about  $20.  This  is  for  a  single  machine.  Where  a  number 
are  ordered  at  a  time  they  can  be  delivered  here  for  about  $15  each. 
Estimating  labor  at  40  cents  an  hour  the  machine  complete,  as  we  have 
described  it,  can  be  made  in  this  country  for  about  $11.50. 

If  special  appliances  are  used  and  the  machines  are  turned  out  in 
large  numbers,  we  see  no  reason  why  the  actual  cost  of  manufacturing 
could  not  be  further  reduced  to  $10.50  or  even  to  $10  each.  Manufac- 
taring  them  at  this  price,  it  seems  to  us  that  they  could  be  put  on  the 
market  for  $12  or  $14  at  a  fair  profit. 

DIMBK8IOK8  OF  PARTS  DESCRIBED  ABOVE. 

Reservoir,  17x1^^x4^  inches. 

Opening  for  liquid,  4^x7|  inches. 

Opening  for  piston  rod,  }  of  an  inch  in  diameter. 

Opening  for  introduction  of  air  chamber  (a  aud  &,  Fig.  3),  f  inch  in  diameter 

Strainerj  {x4ixf  inches. 

Air  chamber,  2^x12^  inches. 

Pamp  cylinder,  2^x4{  inches. 

Diameter  of  piston  rod  at  top,  i  inch. 

Length  of  piston  rod,  13J  inches. 

Diameter  of  cone-shaped  casting  (Fig.  9),  2i  inches. 

Height  of  cone-shaped  casting,  2  inches. 
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NOTES  ON  SOME  UREDINEA  OF  THE  UNITED  STATES. 
By  P.  DiBTBL. 

In  a  recent  naml^r  of  this  joarnal  Mr.  Anderson  has  stated  that 
ilromyces  sophorce^  Pk.,  and  Uramyces  hyaUntis^  Pk.,  are  identical,  but 
erroneoQsly  says  that  they  are  referable  to  Uromyces  trifoUij  (Hedw.) 
L^v.  In  the  latter  fungus  the  same  morphological  characters  are  ood- 
stant  in  both  the  American  and  European  specimens,  viz,  dark  brown 
teleutospores  with  a  minute  hyaline  papilla;  the  latter  often  wanting. 
On  Sophora  sericea  the  spores  are  lighter  in  color  and  the  papilla  is  Terj 
broad.  There  is  still  greater  difference  between  the  two  siiecies  as  re- 
gards their  biological  properties.  Telentospores  only  have  been  found 
on  Sophora^  and  the  fungus  seems  to  hibernate  by  its  mycelinm.  The 
affected  plants,  therefore,  can  be  distinguished  irom  the  healthy  ones 
by  their  slenderer  growth.  In  the  majority  of  specimens  I  have  seen 
the  sori  appear  on  all  the  leaves  of  the  plant,  the  youngest  as  well  as 
the  fully  developed  ones.  Uromyces  hyalitts  differs  also  from  Uromyces 
glycyrrhizcdj  (Babh.)  Magn.,  lately  described  by  Prof.  Dr.  Magnus  in  the 
<'  Berichte  der  Deutschen  Botanischen  GeseHschaft."  This  fnngas  oc- 
curs in  America  on  Olycyrrhiza  lepidota  and  greatly  resembles  Uromy- 
ces trifoUij  in  its  morphological  characters,  differing  from  it,  howeyer, 
by  the  perennial  mycelinm  of  the  primary  nredo  stage  and  the  absence 
of  the  secidial  fructifications. 

In  Hedwigia,  1889,  p.  23, 1  have  stated  that  Uromyces  cariciSj  Pk., 
on  Carex  stricta  is  the  Uredo  of  a  Puccinia,  which  I  have  named  Puc- 
cinia  caricis-strictw.  As  Prof.  B.  D.  Halsted  notes  in  the  Journal  of 
Mycology,  vol.  5,  p.  11,  he  has  also  seen  the  Puccinia,  but  considers 
it  as  a  two-celled  form  of  a  normal  Uromyces.  But  there  can  be  no 
doubt  that  the  so-called  Uromyces  is  really  the  Uredo  of  the  Puccinia, 
because  it  has  four  equatorial  germ  pores.  Uromyces perigyniuSj  Hals., 
is,  however,  a  true  Uromyces  but  the  spores  do  not  measure,  as  the 
author  states,  4-6  by  8-10/£  but  13-20  by  26-36;*. 

Puccinia  vernonicCj  Schw.,  is  considered  by  most  mycologists  as  a 
variety  of  Puccinia  taymcetij  DO.  or  P.  hclianthi^  Schw. ;  or  as  identical 
with  P.  hiera^iij  (Schum.)  Mart.  [P.flosculosorumj  (Alb.  &  Schw.)  Roehl]. 
A  comparative  examination  of  these  species  has  shown  that  it  is  soffi- 
cieutly  different  from  any  of  them  to  constitute  it  a  good  autonymoos 
species.  It  differs  from  Puccinia  hieracii  principally  in  having  a  niuch 
thicker  epispore  and  frequently  a  thickening  at  the  apex.  In  P.  heli- 
anthi  and  P.  tanaceii  the  teleutospores  have  a  firm  stalk  and  are  clearly 
constricted  at  the  septum,  in  P.  helianthi  more  than  in  P.  tanacetL  In 
the  latter  the  spores,  when  examined  dry,  are  beset  with  minute  tuber- 
cules,  in  P.  helianthi  they  are  entirely  smooth.  The  membrane  of  P> 
helianthi  is  thicker  than  that  of  P.  tanaceti.  P.  vemonice  has  somewhat 
smaller  spores  than  the  two  former  species.  They  are  usually  not  at 
all  or  only  very  little  constricted  at  the  septum,  the  membrane  is  beset 
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V 

with  tubercles  and  is  even  thicker  than  that  of  P.  helianthi.  The  stalk 
is  rather  evanescent ;  its  length  differing  on  the  different  host  plants. 
On  Vemonia  /asciculataj  as  has  been  stated  by  Professor  Burrill,  the 
length  of  the  stalk  is  about  four  times  that  of  the  spore;  on  Vemonia 
BaldtDtnii  it  is  much  shorter,  attaining  only  once  or  one  and  a  half 
times  the  length  of  the  spore.  We  might,  therefore,  distinguish  two 
varieties  of  P.  vemonice  and  designate  the  one  on  Vemonia  fasciculata 
as  var.  longipes,  the  other  on  Vemonia  Baldtcinii  as  var.  brevipes.  I 
have  not  been  able  to  examine  this  fungus  on  other  host  plants. 
Lbipsic,  Geemany. 


NEW  SPECIES  OF  UREDINEJB. 
By  J.  B.  Elus  and  S.  M.  Tract. 

PxJCCiNiA  HEMizoNi^,  n.  8. 11,  III.— Amphigcnous;  spots  yellowish, 
rather  large;  sori  small^  scattered  or  sometimes  confluent,  surrounded 
by  the  remains  of  the  ruptured  epidermis ;  uredospores  subglobose  to 
oval,  very  slightly  echinulate,  thick  walled,  dark  colored,  16-2  by  24-30/i; 
teleutospores  obovate,  occasionally  three-celled,  slightly  constricted, 
apex  much  thickened,  rounded  or  blunt  pointed;  epispore  smooth, 
22-24  by  45-48/i ;  lower  segment  lighter  colored  and  tapering  below  to 
the  flexnons,  hyaline  pedicel  which  is  more  than  double  the  length  of 
the  spore.    On  Hemizonia  truncata^  Oregon. 

^omiUM  OLDENLAKDIANUM,  n.  «. — Hypophyllous;  aecidia  few  in  a 
cluster,  80-100/^  in  length,  the  mouth  but  little  split  and  not  recurved ; 
spores  globose  or  sometimes  slightly  angled ;  epispore  thin,  smooth, 
bright  yellow;  14-16;/.  On  Houstonia  coerulea^  Starkville,  Mississ- 
ippi, April,  1888.  Although  the  name  ''  Oldenlandia "  is  obsolete  as 
applied  to  this  host,  the  name  given  to  this^cidium  on  account  of  the 
name  ''  houstoniatum  "  being  already  occupied  by  the  JScidium  houston- 
iatum^  Schw.,  from  which  this  differs  in  the  longer,  narrower  aecidia, 
smooth  spores,  and  spermogonia  rare  or  wanting. 

-ffioiDiUM  MAI^VASTEI,  n.  «.— Hypophyllous ;  spots  light  yellow; 
aecidia  clustered,  somewhat  circinate,  short,  the  spreading  border  rather 
narrow,  spores  subglobose  or  ovate,  epispore  thiu,  minutely  tubercu- 
late;  15-18  by  18-22//:  spermogonia  unknown.  On  Malvastrum  Munro- 
anmi,  Albuquerque,  New  Mexico,  Tracy,  June,  1887. 

Newfield,  New  Jersey. 
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A  NEW  PINE  LEAF  RUST. 

(  Coleoeporium  pint,  n.  s. ) 

By  B.  T.  Galloway. 

Early  in  May  of  the  present  year  we  found  on  the  leaves  of  Ptniu 
inops^  near  Washington,  a  Coleosporium  which  appears  to  be  new,  and 
which  may  be  briefly  characterized  as  follows : 

GoLEOSPOBiUM  PiNi,  n.  s. — III  Amphigenoas.  Sort  reddish  oraDge, 
1  to  5°^°^  long,  or  when  confluent  frequently  attaining  a  length  of  10°^ 
or  more;  spores  irregularly  clavate,  smooth,  2  to  4  celled,  70-125  by 
18-25/4.  Forming  yellow  spots  4  to  25  ^^^  or  more  long  at  or  near  the 
ends  of  Pinus  inops  leaves.  The  spores  germinate  readily  in  moist  air 
by  sending  out  one  unseptate  promycelium  from  each  cell ;  upon  the 
free  ends  of  these  tubes,  which  are  of  various  lengths,  the  orange  red 
sporidia  are  borne.  Finding  the  Coleosporium  nearly  always  associated 
with  Peridermium  cerebruniy  Pk.  led  me  to  believe  that  it  might  be  the 
telentosporic  form  of  this  fungus.  Cultures  are  being  made  to  settle 
this  and  other  questions  connected  with  these  interesting  parasites,  bat 
as  it  will  be  at  least  a  year  before  deflnite  results  can  be  obtained  we 
have  thought  it  best  to  briefly  describe  the  Coleo9porium  here. 


OBSERVATIONS  ON  NEW  SPECIES  OF   FUNGI  FROM  NORTH  AND 

SOUTH   AMERICA. 

fiy  Prof.  G.  Laoerheim. 

A  NEW  HOLLYHOCK  RUST. 

(Plate  X.) 

The  Hollyhock  {Althcea  rosea)  has  several  enemies  among  fungi.  The 
most  dangerous  diseases  of  this  ornamental  plant  are,  as  far  as  known, 
caused  by  Puccinia  malvacearum,  Montague ;  Cercospora  althceina^  Sacc* 
Becently  Miss  South  worth  has  directed  attention  to  a  new  and  danger- 
ous disease  of  the  Hollyhock  caused  by  Colletotrichutn  malvarum^}  (Br. 
&  Casp.)  South. 

In  the  following  lines  I  will  describe  a  new  Hollyhock  disease  caused 
by  a  fungus  closely  allied  to  and  fully  as  dangerous  as  Puccinia  malrth 
cearum^  Mont.  As  P.  malvacearum  has  found  its  way  from  South  Amer- 
ica to  Europe,  it  is  not  impossible  that  P.  heterogenea^  n.  s.,  may  also 
attack  the  Malvas  of  the  Old  World. 

More  than  a  year  ago,  while  passing  over  the  road  between  Guayaqnil 
and  Quito  for  the  first  time,  I  observed  at  several  stations,  viz,  Chimbo, 
Guaraiida,  Mocha,  etc.,  a  rust  ou  Malva  which  presented  considerable 

•B.  D.  Halsted,  Garden  and  Forest,  March  26. 1890. 

t  E.  A.  Soathworth.  A  New  Hollyhock  Disease.  Jour.  Myc,  vi,  No.  2,  p.  45,  Plate  III 
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microscopic  likeness  to  Puccinia  malvaoearum.  Since  P.  malvaceamm 
originated  in  Sonth  America,  I  supposed  I  bad  foand  the  faugus  in  its 
native  place.  Arriving  at  Quito,  I  found  the  same  fungus  everywhere 
on  different  species  of  Malva  and  on  Hollyhocks,  to  which  it  was  appar- 
ently very  injurious.  I  soon  learned  from  several  gardeners  that  Holly- 
hocks did  not  thrive  well  in  winter  and  often  perished  from  a  disease 
which  manifested  itself  by  large  numbers  of  brown  spots  on  the  leaves 
and  stems.  I  was  also  shown  some  of  these  diseased  plants  bearing 
the  brow  n  si)ots,  in  which  I  immediately  recognized  my  Puccinia  on 
Malva, 

It  struck  me,  however,  that  the  sori  were  in  general  distinctly  larger 
than  those  of  P.  malvacearumj  which  I  have  observed  in  several  places 
in  Europe,  and  therefore  I  made  a  microscopic  examination.  To  my 
astonishment  I  saw  at  the  first  glance  that  the  fungus  was  not  P.  mal- 
vacearumy  Mont,  at  all,  but  an  entirely  different  Puccinia.  It  more 
resembled  P.  heterospara^  B.  &  C,  and  at  first  I  thought  I  had  this  spe- 
cies before  me,  but  on  a  closer  comparison  of  the  two  fungi  it  soon 
became  apparent  that  the  fungus  was  also  very  clearly  distinct  from 
P.  heteroaporay  B.  &  C,  and  must  be  looked  upon  as  a  new  species. 

On  account  of  a  peculiarity  of  its  spores,  which  will  be  alluded  to 
directly,  I  have  called  the  fungus  Puccinia  heterogenea. 

The  fungus  is  found  during  the  entire  year  on  Malva  nicaeensiSy  if. 
crispaj  M.  Peruviana^  and  Althcea  roseaj*  and  is  especially  plentiful  in 
winter  (January  to  May),  but  it  could  never  be  found  on  several  Sida 
sx)ecie8  which  grew  in  the  immediate  neighborhoood  of  the  diseased  Mal- 
vas.  It  occurs  on  all  the  green  parts  of  the  plant,  especially  on  the 
leaves ;  on  these  it  is  almost  exclusively  on  the  under  side,  while  on  the 
upper  side  it  causes  roundish,  strongly  concave  spots,  which  are  reddish 
in  the  center  and  yellowish  at  the  edges.  The  sori  are  about  a  milli- 
metre in  diameter  and  are  crowded  together,  forming  a  large,  strongly 
projecting,  chestnut- brown  cushion  several  millimetres  in  diameter ; 
and  on  the  thicker  portions  of  the  stems  they  are  more  than  a  centi- 
metre long  and  a  half  centimetre  broad.  Around  the  spore  masses  and 
between  the  single  sori  are  visible  shreds  of  the  ruptured  epidermis  of 
the  leaf.  The  sori  contain  only  teleutospores,  which  under  proper  con- 
ditions germinate  immediately  after  ripening ;  the  fungus,  therefore, 
belongs  to  the  class  Leptopuccinia*  The  teleutospores  occur  in  two 
forms,  one-celled,  which  is  the  preponderating  kind,  and  two-celled. 
The  one-celled  spores  (Figs.  10-13)  are  roundish  ovate,  elliptical,  or 
elongated,  30-45//  long,  and  20-30//  broad;  the  two-celled  spores 
(Figs.  6-9)  are  elliptical  or  ovate  above,  rounded  or  tapering  below,  and 
little  or  not  at  all  constricted  in  the  middle.  The  membrane  of  the 
8pore  is  yellowish,  little  or  not  at  all  thickened  at  the  apex  of  the  spore 
and  perfectly  smooth.    The  germ  pore  of  the  upper  half  of  the  spore 

*  I  have  also  seen  the  fan^s  in  a  botanical  garden  of  this  coantry  very  abundant 
on  a  Malva  grown  from  European  seed,  but  unfortunately  not  definitely  determined. 
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lies  at  the  apex  and  that  of  the  lower  half  close  to  the  dividing  wsJL 
as  appears  to  be  the  case  in  nearly  all  Leptopaccinias.  The  pedicel 
is  very  long,  three  or  fonr  times  as  long  as  the  spore,  and  nearly  hyaline 
The  spore  contents  are  reddish. 

Among  the  species  of  Paccinia  occnrring  npon  the  Malvacea  (P. 
sherardianay  Kornicke ;  P.  lobata^  B.  i£  G. ;  P.  abutilij  B.  &  Br. ;  P.  car- 
bonaceay  Kalchbr.  &  Gke. ;  and  P.  heterosporaj  B.  &  C )  only  one,  P. 
heterosporaj  B.  &  G.,  resembles  P.  heterogenea.  Both  species  have  this 
in  common,  that  they  have  one-celled  as  well  as  two-celled  telentospores; 
but  in  other  respects  they  are  entirely  different  In  the  two-celled 
spores  of  P.  keterospora  (Figs.  4,  5)  the  septum  occupies  very  different 
positions,  while  in  P.  heterogenea  it  always  has  its  normal  position  (Figs. 
6-9).  In  P.  heterospora  the  two  celled  spores  occur  very  rarely,  while 
in  P.  heterogenea  they  are  very  frequent.  The  differences  come  out  very 
sharply  when  the  two  species  are  examined  mingled  together  in  the 
same  preparation.  Even  macroscopicaJly  the  two  species  can  be  easily 
distinguished  from  each  other.  In  P.  hetero^ora  the  single  sori  are 
smaller  and  darker  colored  and  stand  very  many  together.  Finally  there 
is  a  difference  in  the  choice  of  host  plants  of  the  two  species.  P.  hetero- 
spora  attacks  mainly  species  of  Sida  and  Abutilony^  and  not  Malva. 
With  P.  heterogenea  the  opposite  is  the  case.  Puccinia  heterospora  ap- 
pears to  prefer  a  tropical  or  subtropical  climate,  while  P.  heterogenea  has 
up  to  this  time  been  found  only  in  regions  with  a  temperate  climate. 
On  this  account  it  is  not  impossible  that  P.  heterogenea  may  occur  in 
North  America  or  in  Europe. 

The  germination  of  spores  takes  place  very  rapidly.  Fresh  masses 
which  had  been  kept  in  a  moist  chamber  produced  promycelia  and 
sporidia  from  almost  all  their  spores  in  a  few  hours.  The  promycelium 
divides  into  from  four  to  six  cells,  the  lowest  one  of  which  soon  loses 
its  contents  and  is  incapable  of  further  development  (Figs.  14, 15). 
The  formation  of  sporidia  takes  place  in  the  manner  typical  of  the 
Leptopuccinias.  In  very  moist  air  the  promycelium  often  falls  apart 
into  single  cells  (Figs.  17, 18).  The  process  of  germination  is  quite 
different  when  the  spores  are  in  water.  They  then  germinate  exactly 
like  uredospores ;  a  long,  non-septate  germ  tube,  often  bent  backward 
and  forward,  and  with  a  strongly  undulating  contour,  (Figs.  19-21), 
grows  out  of  the  germ  pore.  Occasionally  the  commencement  of 
branching  has  been  observed  at  the  end  of  the  germ  tube  (Fig.  21). 
Probably  the  fungus  can  reproduce  itself  by  these  germ  tubes,  which, 
because  they  form  no  sporidia,  penetrate  directly  into  the  leaf.  Bat 
it  is  clear  that  this  method  of  reproduction  is  of  much  less  impor- 
tance than  reproduction  by  sporidia.  At  the  most,  each  spore  can  pro- 
duce two  germ  tubes,  and  these  can  only  penetrate  into  the  same  leaf 

*  Compare  Seymour,  Distribation  of  Puccinia  hetero8pora  ( Joamal  of  Mycology, 
Vol.  I,  p.  94).  In  preyions  years  in  Jamaica  I  found  the  epeoies  on  AhtMlon  indicum 
A.  periplooifolium,  and  Sida  ciliaria. 
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or  one  very  close  to  it,  becaase  they  are  attached  to  the  germ  tabe  of 
the  spore,  and  the  spore  itself  does  not  become  separated  from  its  ped- 
icel. If,  on  the  contrary,  the  spore  germinates  in  the  air  numeroas 
spoiidia  are  formed,  which  may  be  carried  away  by  the  air,  etc.,  and 
will  spread  the  fungas  far  and  wide.  In  consequence  of  this  it  follows 
that  it  is  of  great  advantage  for  the  fangas  that  the  sori  should  break 
oat  on  the  under  side  of  the  leaf.  If  they  made  their  appearance  on 
the  upper  side  they  would  be  wet  by  the  rain  and  germinate  by  germ 
tabes.  The  different  modes  of  germinating  above  described  (which  I 
have,  moreover,  noticed  for  other  Leptopuccinias  *)  explains  why 
nearly  all  Leptopuccinias  form  their  sori  mainly  or  exclusively  on  the 
undersides  of  the  leaves.  What  the  cause  (light t)  of  this  is  remains 
to  be  ascertained. 

A  description  of  this  species  is  given  below:  Puccinia  (iepto)  heterogeneay 
n.  8.  P.  maculis  epiphyllis  rotundatis  vel  rotundato  angulatis,  medio 
parpureis  lutesceuti  marginatis  concavis;  soris  teleutosporarum  hypo- 
phyllis  vel  caulicolis,  pulvinatis,  prominulis,  cougregatis,  castaneis,  mox 
nadis;  teleutosporis  continuis  vel  biceliularibus,  ovoideis,  oblongis,  vel 
ellipsoideis  apice  et  basis  rotundatis  vel  parum  attenuatis,  membrana 
levi,  luteola  ad  apicem  paullulum  vel  non  incrassata  et  pedicello  hya- 
ilno  teleutospora  3-4-plo  longiore,  persistente  prsBditis.  Long,  teleutosp. 
30-60;z;  lat  teleutosp.  20-30/i. 

Hab.  in  foliis  et  caulibus  vivis  Althasm  roscB^Malva  crispcByM.  Peru* 
viancBj  M.  nieceensia  ad  Quito,  Mocha,  Chimbo,  Guaranda  et  aliis  locis 
iEquatorisB. 

A  NEW  COTTON  BUST  IN  ECUADOR. 

Cotton,  like  other  cultivated  plants,  is  attacked  by  different  kinds  of 
fangi.  Atkinson  has  recently  described  a  new  Bamularia  on  Oossypium 
herbaceum  in  Alabama.  It  is  striking  that  up  to  this  time  no  Uredinese 
have  been  observed  on  the  cotton  plant,  as  the  Malvas  belonging  to 
the  same  family  are  attacked  by  numerous  species  of  rusts.  This 
I  think  justifies  the  publication  of  a  new  Uredo  on  Oossypium,  espe- 
cially as  the  disease  thus  caused  is  very  injurious,  and  the  cotton  one 
ofour  most  important  cultivated  plants.  I  discovered  the  fungus  in 
the  following  manner :  On  December  10  of  the  preceding  year  I  took  a 
trip  from  Quito  to  Onayaquil  to  study  the  fungi  and  algae  of  the  trop- 
ical region.  By  December  15  I  had  arrived  at  Balsapamba  (Province 
of  Los  Bios),  in  the  tropical  region  on  the  Bio  Crystal,  where  I  stopped 
for  a  day.  The  owner  of  the  ''  casa  ponada,"  Senor  Yasquez,  took  me 
around  his  plantation  of  coffee,  oranges,  and  pineapples,  and  in  the 
pineapple  garden  I  noticed  the  diseased  cotton  plants.  Senor  Yasquez 
had  planted  here  some  of  the  shrub-like  Oossypium,  ordinarily  planted 
in  the  equatorial  coast  region,  and  which  yields  large  crops  of  good 

*  The  same  thing  appears  ia  Gymnosporaugiam.  Compare  Kieuitz-Gerloff  in  Bo- 
tanische  Zeitang,  1888,  p.  389,  and  Biohards  In  Bot.  Gazette,  1889,  Ko.  9. 
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cottOQ.  Bat  he  complaiued  that  his  plants  were  diseased  aud  odIv 
yielded  a  little  cotton.  In  fact,  the  bashes  with  their  dead  and  fallen 
leaves  presented  a  very  sorry  appearance,  and  even  the  leaves  that 
were  still  green  were  apparently  attacked  by  a  disease  which  showed 
itself  in  the  form  of  very  namerous  small  spots.  I  took  a  few  leaves 
with  me,  believing  it  was  a  SphsBriacea  or  Sphseropsidea  which  had 
attacked  the  green  parts  of  the  plant.  A  few  days  later,  when  I  arrived 
in  Gaayaqail,  1  examined  the  fungus  microscopically,  and  was  very 
much  surprised  when  I  foand  it  to  be  a  Uredo.  On  my  return  to 
Quito  I  stopped  at  Balsapamba  to  collect  more  of  the  fangas,  bnt  the 
disease  had  advanced  so  far  that  nearly  all  the  leaves  had  fallen  off 
and  were  destroyed.  The  rainy  weather  at  the  end  of  December  and 
the  beginning  of  January  had  apparently  favored  the  growth  of  the 
fungus  very  much. 

1  will  pass  now  to  a  more  exact  description  of  the  fungus.  As  has 
beeu  said,  it  affects  all  green  parts  of  the  plants.  On  the  upper  side  of 
the  leaves  it  produces  small,  purplish  brown,  roundish,  or  angular  spots, 
either  scattered  or  confluent  in  larger  spots.  The  attacked  leaves  dry 
up  and  become  brown.  The  sori  are  at  first  covered  by  the  epidermis^ 
aud  afterward  break  through  on  both  sides  of  the  leaf,  especially  on  the 
underside.  In  structure  the  sori  correspond  perfectly  to  the  Uredo  of 
a  Puccinia.  The  spores  are  not  surrounded  by  a  pseudo  peridium,  and 
are  formed  singly  on  pedicels.  They  are  oval,  ovate,  or  pear-shaped, 
with  a  thin,  uniform,  shiny,  light  yellow  membrane  and  colorless  con- 
tents. Their  length  is  24-30/1  and  their  breadth  15-18/i;  club-shaped 
paraphyses  are  present.  The  spores  germinate  in  the  ordinary  manner. 
Whether  this  disease  is  limited  to  Ecuador  or  distributed  elsewhere  I 
can  not  now  state.  Cotton  is  now  cultivated  to  a  less  extent  than  for- 
merly on  the  coast  and  perhaps  Uredo  goasypii  is  the  cause.  Dr.  Bim- 
bach  writes  me  from  Guenca  that  a  cotton  disease  is  known  thereunder 
the  name  ^*  Cancha."  The  name  is  also  given  to  the  diseases  of  potato, 
rice,  coffee,  bananas,  etc.,  so  that  without  the  diseased  cotton  plants 
for  examination  it  is  impossible  to  say  what  it  represents.  Description 
as  follows : 

Dbedo  gossypit,  n.  s. — U.  amphigeni.  Maculis  parvis  purpureobmn- 
neis,  sparsis  vei  confluentibus ;  sons  pra&certim  hypophyllis,  flavesceut- 
ibus;  sporis  ovoideis,  ovalibu8,vel  pyriformibus;  24-30/<  longis,  15-18// 
latis,  membraua  sequali,  pallide  flavescenti,  echinulata,  contentu  achroo; 
paraphysibus  claviformibus  immixtis. 

Hab.  ad  Balsapamba,  Prov.  de  los  Bios  jEquatorise  in  foliis  Gossypii 
sp.,  parasitica  (Dec,  1890). 

A  NEW  DOASSANSIA  ON  COTTON. 

In  a  search  to  discover  the  teleutosporic  form  of  Uredo  gosstfpii  I  unex- 
pectedly found  a  Doassansia  on  the  cotton  leaves.    As  the  fruiting 
^  bodies  of  this  fungus  are  not  visible  to  the  naked  eye,  they  escaped  me 
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before.  So  &r  as  I  am  aware  no  TJstilagiaeeB  have  been  observed  on 
MalvacesB,  and  on  this  account  I  think  a  short  description  of  Doassan- 
siagossypii  will  not  be  without  interest. 

The  fruiting  bodies  form  minute  black  points  in  the  leaf  substance. 
They  appear  to  originate  in  the  same  way  as  Fisch*  has  described  for  D. 
sagittariwy  (West)  Fisch.  The  ripe  spores  are  oval,  elongated,  or 
pointed,  2I-30/I  long,  12-15/1  broad,  often  somewhat  angular  and  are 
firmly  bound  together.  Their  membrane  is  somewhat  thick  and  of  a 
slightly  yellowish  color,  often  rather  strongly  thickened  at  the  comers  of 
the  spore.  The  outer  cells  are  somewhat  smaller  than  the  spores,  with- 
out contents,  and  with  a  brown  membrane.  This  species  has  larger 
spores  than  any  species  of  Doassansia  known  up  to  this  time.  Below 
is  a  description  of  the  fungus : 

Doassansia  oosstph,  n.  «•— D.  sons  rotundatis  punctiformibusi 
minimis,  sparsis,  atris  si>oris  arete  conjunctis,  ovalibns  vel  oblongis, 
21-30m  longis,  12-15ai  latis,  episporio  levi,  dilute  luteolo,  tegumento  com- 
muni  e  cellulis  minoribus,  membrana  fusca,  levi  constituto. 

Hab.  in  foliis  Gk>ssypii,  spec,  ad  Balsapamba.  Prov.  de  los  Bios, 
MqxiAtonad. 

A  NEW  FEBONOBPOSA  ON  OONOLOBtJS  FROM  SOUTH  OABOLINA. 

While  examining  a  Leptopuocinia  collected  on  an  Asd^iad  at  Quito, 
and  comparing  it  with  Pucdnia  ganolobij  Bav.,  I  found  a  new  Perono- 
spora  in  considerable  quantity  on  the  specimens  bearing  this  fungus  (S. 
0.  Mellichamp,  Herb.  Farlow). 

The  fungus  forms  large  angular  spots  bounded  by  the  nerves  on  the 
lower  surface  of  the  leaves.  On  the  upper  side  they  appear  yellowish. 
The  conidiopbores  are  very  slightly  swollen  at  the  base,  several  times 
dichotomously  branched,  with  straight  branches  pointing  obliquely 
upward.  The  lower  part  is  8.5-11ai  in  diameter.  Its  membrane  is  thin 
and  colorless.  The  end  branches  are  straight  and  conical,  6-9/u  long. 
The  conidia  are  roundish,  ovate,  with  a  pointed  end  and  light  violet  gray 
membrane ;  their  length  measures  18-24^  and  their  breadth  16-21fu  1 
have  not  found  oospores.  The  characteristics  of  the  species  are  as 
follows: 

Pebonospoba  gk)N0L0BI,  n.  «.— P.  conidiophoris  arborum  modo 
repetite  dicbotomis  ramulis  rectis,  membrana  achroa,  ad  basim  parum 
inflatis  8.5-11/1  latis;  ramulis  terminalibus  rectis  6-9/i  longis;  couidiis 
globoso-ovatis  membrana  pallide  griseola  18-24/i  longis,  16-21  latis ; 
oosporis  ignotis. 

Hab.  in  foliis  Oanolobi  in  South  Oarolina,  U.  S.  parasitica. 

Quito,  Eguadob. 

*  C.  Fisch,  Entwickdlangsgeschichte  von  Dooiaanaia  aagittaricB  (Ber.  d.  Deatsoh. 
Botan.  Qes.  Bd.  ii,  1884.) 
4289— No.  1 4 
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DESCRIPTION  OF  PLATE  X. 

Figs.    1-  5.  Puooinia  k€iero9pcra,  B.  and  G.    The  spore  contents  ate  not  drawn  with 
the  same  magnifying  power. 
6-81.  Puooinia  hotorogonoa,  n.  s. 
1-  3.  One-eelled  spores. 
4-  5.  Two-celled  spores. 

6-  9.  Two- celled  spores,  of  which  7  and  9  have  germinated. 
10-13.  One-ceUed  spores,  of  which  12  and  13  hare  germinated. 

14.  A  one-celled  spore  which  has  germinated,  and  the  promycelinm  diYided 

into  fiye  oella. 

15.  A  two-celled  germinated  spore ;  the  promyoelium  has  divided  into  four 

cells. 

16.  Sporidla. 

17.  A  germinated  spore  whose  promyoelinm  has  fallen  apart  into  single 

cells. 

18.  Isolated  cells  of  the  promycellom. 

I9-3L  Spores  which  hare  germinated  in  water  and  formed  a  long  germ.  tnbe. 
In  Fig.  21  the  germ  tnbe  is  branched  at  the  end. 


REVIEWS  OF   RECENT  LITERATURE. 

Bbefeld,  Osoab. — Untersuchungen  aus  dem  Oesainmtgtinete  der  Mj/lcO' 
logie.    Heft  IX.    Muneter  i.  W.  1891,  pp.  VIII,  156,  pi.  4- 

This  Indefatigable  German  botanist  has  recently  given  to  the  press 
the  ninth  part  of  the  above  work,  and  by  this  time  no  donbt  has  the 
tenth  part  before  the  public.  These  two  parts  represent  10  years  of 
investigation,  the  last  foar  of  which  have  been  entirely  devoted  to 
this  work.  Owing  to  the  loss  of  one  eye  he  has  been  obliged  to  have 
the  constant  help  of  an  assistant,  whose  aid  he  acknowledges  both  in 
the  prospectus  and  on  the  title  page.  The  assistants  in  the  work  were 
Dr.  Franz  von  Tavel  and  Dr.  Gnstav  Lindaa. 

Dr.  Brefeld  feels  that  with  the  issne  of  these  two  parts  and  the 
plans  of  three  more  in  hand,  he  can  at  least  fully  claim  that  he  has  laid 
the  foundation  for  a  natural  system  in  the  classification  of  fungi— a 
system  which  hitherto  has  made  itself  painfully  conspicuous  by  its  ab- 
sence, and  which  can  not  be  too  warmly  welcomed,  or  too  thorooghly 
studied  by  American  mycologists. 

Part  IX  consists  of  five  divisions.  The  first  division  is  explanatory 
of  the  rest.  The  second  takes  up  spermatia  and  their  culture  in  nutri- 
ent solutions,  shows  that  they  are  capable  of  germination  and  inde- 
pendent development  and  hence  are  a  form  of  asexual  reproduction 
distinguished  from  other  spore  forms  only  by  their  size. 

Division  3  deals  with  the  asci  of  Ascomycetes  in  their  relation  to  ba* 
sidia  and  simpler  fruit  forms.  In  this  the  author  traces  the  relationship 
between  conidia  and  sporangia  and  attempts  to  establish  that  the  former 
is  only  a  variation  of  the  latter.    Starting  with  these  two  he  traces  the 
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development  of  sporangia  to  asci,  and  of  the  conidia  throagh  the  sim- 
pler basidia  forms  to  the  more  complex  forms  involved  in  the  Basidiomy- 
cetes.  The  transition  forms  between  the  Phycomycetes  on  the  one  side 
and  the  Ascomycetes  and  Basidiomycetes  on  the  other  he  nses  to  form 
a  new  class,  the  Mesomycetes,  and  divides  it  into  the  two  parts  Hemi- 
asci  and  Hemibasidii.  The  fourth  division  is  devoted  to  the  former  of 
these  and  treats  Ascoidea  rubescensy  Protomyces  pcuihydermus^  and  Thelo- 
bolus  sterearem  in  detail. 

The  Ascomycetes  are  farther  divided  into  theExoasciand  Oarpoasci, 
and  the  fifth  division  takes  np  fonr  species  of  the  former.  The  Garpo- 
asci  are  treated  in  part  x. 

The  prospectus  for  these  two  parts  also  annonnces  the  snbject  matter 
for  three  more,  one  of  which,  the  eleventh,  is  now  nearly  completed  and 
will  form  a  continuation  of  part  y  on  the  UstilaginesB,  which  Brefeld 
ranks  with  the  Hemibasidii. 

Part  xn  will  give  his  culture  methods  in  detail,  and  xui  will  begin  the 
supplement  to  his  earlier  researches  on  the  higher  fungi. — E.  A.  South- 

WOBTH. 

Comes,  Dr.  O.    Crittogamia  Agraria.   Naples,  1891.   Pp.  600,  pi.  xvn. 

This  work,  which  has  just  been  issued  by  Dr.  Gomes,  will  be  of  great 
value  to  American  workers,  especially  as  it  brings  together  in  conven- 
ient form  the  latest  information  on  the  plant  diseases  of  a  number  of 
countries  where  the  literature  is  scattered  and  hard  to  obtain.  The 
first  15  pages  of  the  book  are  devoted  to  a  discussion  of  the  effects  of. 
soil,  air,  temperature,  etc.,  on  vegetation.  This  is^one,  so  the  author 
states,  to  render  what  is  said  upon  parasitic  fungi  more  readily  under- 
stood. After  discussing  the  nature  of  parasitic  fungi,  polymorphism, 
germination  of  spores,  classification,  etc.,  the  diseases  of  plants  caused 
by  the  PeronosporeaB  are  taken  up.  Under  this  head  a  number  of  well 
known  parasites,  such  as  Phytophtkorain/estans^Peronospora parasitica^ 
Plasmapara  viticolay  etc.,  are  discussed.  Following  this  are  nearly  400 
pages  of  observations  on  a  long  list  of  fungous  diseases. 

Chapter  xxx,  which  opens  on  the  493d  page,  deals  with  the  bacterial 
diseases  of  plants.  Beginning  with  pear  blight,  the  author  discusses  a 
bacterial  disease  of  com,  mulberry,  sorghum,  potato,  onion,  hyacinth, 
pelargonium,  pine,  olive,  and  grape  (stem).  The  tubercles  found  on 
legumes  also  receive  considerable  attention  in  this  chapter.  The  vol- 
ume concludes  with  a  chapter  on  Myxomycetes  and  a  good  index. — B. 
T.  Galloway. 

MoBaENTHALEB,  J.    Der  Falsche  MehUaUj  sein  Wesen  und  seine  Be- 

kampfung.    Ziirich,  1891.    Pp.  73,  figs.  5. 

Grerman  viticulturists  have  not  as  yet  been  obliged  to  combat  the 

black  rot  fungus;  but  since  1880, when  the  downy  mildew  was  first  found 

in  Switzerland,  this  latter  fungus  has  gradually  forced  itself  upon  their 
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attention,  and  within  the  last  few  years  some  systematic  attempts  at 
treatment  have  been  carried  on. 

The  resnlts  of  these  experiments,  as  well  as  descriptions  of  the  fan- 
gns,  its  history,  and  the  history  of  the  use  of  fungicides  in  Switzerland,  to- 
gether with  modes  of  treatment  and  descriptions  of  spraying  pumps, 
have  been  combined  into  a  pamphlet  of  seventy- three  pages,  which  will 
serve  as  an  excellent  handbook  for  the  treatment  of  downy  mildew.  In 
this  country,  where  mildew  is  one  of  the  minor  troubles  of  the  grape- 
grower,  and  is  always  held  in  check  by  treatments  for  black  rot,  such 
a  work  would  be  of  comparatively  little  use;  but  in  a  country  where 
the  question  of  conquering  mildew  is  of  paramount  importance,  it 
will  be  of  great  value  to  practical  vineyardists.  The  descriptions  of 
the  fungus  and  methods  of  treatment  are  especially  adapted  to  those 
who  look  at  the  subject  from  a  practical  standpoint.  A  noticeable  de- 
fect in  the  book  is  the  absence  of  accurate  data.  The  reader  is  simply 
told  that  one  fungicide  gave  better  results  than  another,  or  that  mach 
or  little  was  saved  by  its  use.  A  few  data  as  to  the  weight  of  thefrnit 
and  condition  of  the  vines  would  add  much  to  the  value  of  these  state- 
ments. Two  fungicides  are  recommended  as  best  adapted  for  prevent- 
ing mildew — Bordeaux  mixture  and  another  mixture  in  which  soda  is 
used  instead  of  lime.  Accurate  estimates  as  to  the  cost  of  the  fangi- 
cides,  and  directions  ior  their  preparation  are  given.  Some  important 
questions  in  regard  to  the  latter  point  were  referred  to  a  German  cfaem- 
ist,  and  a  few  points  in  his  report  are  worthy  of  special  mention.  He 
advises  that  the  mixtures  should  always  be  prepared  cold,  and  that  in 
order  to  obtain  the  precipitate  in  the  most  finely  i>owdered  conditioOf 
the  more  concentrated  solution  should  be  poured  into  the  dilute  one. 
He  further  advises  that  the  copper  solution  be  the  concentrated  one  in 
both  mixtures.— B.  A.  Southwobth. 


INDEX  TO  NORTH  AMERICAN   MYCOLOGICAL  LITERATURE. 
By  David  G.  Fairchild. 

243.  Ayi>BRS0N,F.  W.    A  n«w  Fomes  from  northom  XontaBA  (with  plate  xii).    Bot 

Gaz.,  April  18, 1891,  p.  113.    Describes  fVmtM  Ellinanut  on  Shqpherdia  argmtea, 

244.  Akmstkoko,  L.  H.    Smut  and  rut  ftu^iu.    Florida  Dispatch*  Farmer  and  Fniit* 

Grower,  Jacksonvillo,  Fla.,  May  28,  1891,  No.  1165,  vol.  in,  No.  22,p.45J9  (2 
colamns).  Gives  extracts  with  comments  from  bulletins  of  Kansas  Ex.  Sta- 
tion in  regard  to  prevention  of  smnt  in  cereals.    (See  Nos.  156, 157, 212. ) 

245.  Arthur,  J.  C.    Loose  smut  of  oats.    Bull.  35,  vol.  ii,  March  30, 1891,  Pardne  Univer- 

sity, Lafayette,  Ind.  Ag.  Ex.  Sta.,pp.  81-107.  Discusses  abnndance  of  dis- 
ease, recording  on  the  station  farm  a  loss  of  18  per  cent  and  estimating  the 
loss  in  Indiana  in  1889  as  equaling  $797,526  and  in  1890 1605,352.  Describes 
the  hot-water  treatment,  giving  an  experiment  with  12  lots  of  seed  dipped 
in  hot  water  of  7  different  degrees  of  temperature  from  120°  F.  to  150^  F., 
which  resulted  in  a  decrease  of  the  amount  of  smut  in  every  case.    The  tern- 
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845.  ASTHUB,  J.  C.-*-Coiitinaed. 

p«rfttiire  of  the  water  selected  aa  most  advisable  in  practical  tieatmentb  is 
135^  F.,  with  time  of  immersion  of  5  minutes.  Shows  farther  that  the 
average  height  of  treated  seed  when  fall  grown  is  greater  than  that  of  nn- 
treated,  and  records  experiments  npon  effect  on  vitality  of  seed  treated  with 
hot  water,  showing  that  the  treatment  up  to  a  certain  point  hastens  germi- 
nation in  a  very  remarkable  degree,  and  also  that  no  injury  is  sustained  by 
treated  seed  when  treated  as  long  as  277  days  before  planting.  Experiments 
with  copper  sulphate  show  this  substance  to  retard  germination  and  decrease 
the  yield,  although  preventing  the  smut. 

S46.  Atkinson,  Gzorox  F.  Black  mst  of  cotton.  A  preliminary  note;  Bot.Gaz.,  vol. 
XVI,  No.  3,  pp.  61-65. 

246a. .    Black  Eost  of  Cotton,  Bull.  27,  Agrl.  Ex.  Sta.,  Auburn,  Ala.,  May,  1891, 

pp.  1-16.  Attributes  disease  to  attacks  of  four  parasites,  CoUwtotriohum  got- 
gjfpii,  South.,  Maorotparium  nigricanHum,  Atkinson  (with  figs.),  Cercaspora 
gosaypinaf  Cooke,  a  species  of  Jltemaria  and  a  bacterial  organism.  Gives  his- 
tory and  description  of  the  different  forms,  with  notes  upon  the  current  theo- 
rice  as  to  the  cause  of  the  mst ;  the  parts  most  subject  to  diseases,  power  of 
the  plant  to  resist  fungous  parasitea,  and  prospective  outline  of  experiments. 

847. .    Some  Bryiiplies  from  Gaidina  and  Alabama  (with  plate  and  figs. ).   Journal 

Elisha  Mitchell  Scientific  Society,  1B90,  7th  year,  part  ii  (published  1891), 
pp.  61-74.  Offers  results  of  the  study  of  ma^rial  collected  in  North  and  South 
Carolina  and  Alabama  as  a  contribution  to  the  knowledge  of  the  Southern 
forms.  Puts  the  matter  in  convenient  shape  for  collectors  and  students, 
describing  genera  and  species  with  hosts  plants,  as  follows:  Spkcerotheca  cos- 
<a^itei,Lev.;  i9.  Jkiiiii«H,(DC.)Bur.;  EryHphe  oomiiiimt«,(Wallr.)  Fr.;  E.  ctcAorooso- 
ruMf  DC;  E.  lUiodendri,  Schw.;  Uneinula  »pirali»f  B.  dt  C;  U,  macroBpora^  Peck ; 
U.flexuosa,  Peck;  U.  parvula,  C.  &  P.;  U.  polychata,  (B.  &  C.)  Masse;  PhyU 
ladtinia  Buffulta,  (Rab. )  Sacc.;  Pado$phasra  biunoinata,  C.  &  P. ;  Mioro$ph€era$€mi' 
tosta,  B.  A  C. ;  M,  diffuia,  C.  &  P. ;  M.  vaeoinH,  C.  &  P.;  if.  euphorJnce,  B.  & 
C;  M,  Van  BruntiatM,  Ger.,  which  the  author,  in  contradistinction  to  Burrill, 
separates  from  M»  alni,  (DC.)  Winter,  on  account  of  the  difference  in  ap- 
pendages (with  figs.),  MieroiphcBra  queroina,  (Schw.)  Burrill;  M.  oalooUidO' 
phara^  Atkinson  (M.  deruUsimat  £.  &.  M.    Jour.  Mycology,  vol.  i,  1885,  p.  101. ) 

S48.  Bkssey,  C.  E.  An  important  work  on  the  fongi.  American  Naturalist,  February, 
1881,  vol.  xxv,  No.  ^290,  p.  150.  Mentions  Ellis  &  Everhart's  new  work  on 
Pyrenomycetes.     (See  No.  193.) 

849.  Bjbbgaard,  J.  Pedebsen.  Prevention  of  rust  in  oereals.  American  Agriculturist, 
March,  1891,  vol.  L,  No.  3,  p.  136.  Discusses  various  methods  of  treatment 
with  hot  water  for  the  prevention  of  Pucoinia  graminia.  Describes  it  to  be  pre- 
vented by  immersing  the  seed  grain  for  a  certain  time  in  warm  water  of  a 
certain  temperature,  followed  by  rapid  cooling  in  cold  water.  Gives  the  fol- 
lowing instructions :  For  prevention  of  rust  in  barley:  ^'Immerse  the  seed 
barley  perfectly  in  cold  water  for  4  hours;  let  it  stand  in  wet  bags  in  a  cool, 
not  too  drying  place  for  at  least  4  hours  more  before  the  dipping  in  warm 
water  is  to  be  performed."  Finds  123^  F.  to  be  sufficiently  high  temperature 
for  the  water  to  immerse  seed  grain  in.  Describes  method  of  dipping  as  in 
case  of  smut  of  cereals.  Concludes  for  oats,  wheat,  and  rye,  the  grain  may 
be  dipped  without  previous  soaking  and  that  the  temperature  of  the  water 
for  oats  and  wheat  must  be  133^  F.,  to  begin  with,  and  129^  F.  at  end.  Re- 
ports temperature  of  l2tP  as  proving  preventive  of  the  rust.  Discusses  forms 
of  hampers  for  containing  seed.    Hefers  to  work  of  Jensen. 

250.  BoLLEY,  H.  L.  Orain  smuts  (with  figs.).  Bull.  No.  1,  Agrl.  Ex.  Station,  Fargo, 
N.  Dak.,  June,  1891.  Brings  together  work  of  Arthur,  Kellerman  and 
Swingle,  Jensen,  and  others  upon  the  subject,  using  figures  from  various 
authors,  together  with  original.  Adds  much  of  popular  nature  to  express  re- 
sults obtained  by  various  investigators. 
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851.  BuTZ,  Gborob  C.  Blaek  knot  m,  plvmi  (with  plates).  BalL  13,  Penn.  Steto Ag. 
Ex.  Sta.,  October,  1890,  p.  34.  Inatniote  orobardists  bow  to  eradicate  dis- 
ease by  OBoal  methods  of  proniog. 

252.  Clask,  John  W.    Bpxaying  tn  oodling  moth  sad  apple  seab  IFusidadimm  dtjuirv 

tUum,  (Wall.)  Fckl.].    BaU.  li,  Miss.  Ag.  Ex.  Sta.,  January,  1891,  p.  6.   Be- 
ports  good  resnlts  from  use  of  Bordeaux  mixture  in  treatment  of  disease. 

253.  .     Blaek  rotof  the  grape  iL€e$tadia  Bidwellii  (EIL)  Y.  &,  B.]    Urid,   Gito 

inconspicpons  results  from  use  of  Bordeaux  mixture  in  treatment  of  the  dis- 


254.  .    Xxperimenti  with  the  Bordeaux  mixtue  upon  the  grape  zot  [Xoitodta  Bid- 

welUi,  (Ell.)  y.  &  R.].  Bull.  10,  Ag.  Ex.  Sta.,  Columbia,  Mo.,  April,  1890, 
p.  5.  Reports  saving  of  75  per  cent  of  grape  crop  by  spraying  with  Bo^ 
deaux  mixture  after  rot  bad  appeared. 

S55.  CooKB,  M.  C.  Additions  to  Menilius.  Grevillea,  June,  1891,  toL  xix  No.  92,  p.  108. 
Describes  Meruliiu  Hmotiu,  Berk.,  in  Herb,  on  Alder  from  New  York,  collects 
by  J.  B.  EUis,  No.  586. 

256.  DiBTSL,  P.    Bemerkangen  liber  die  auf  Saxifragaoeen  ▼orkommendeii  Poooiniiaita. 

Beriohte  der  Deutsoben  Botaniscben  Gesellsohaft  ix.  Miirz  23, 1891,  pp.  35^. 
Taf.  in.  Gives  comparison  of  species  of  Pncoinia  on  the  Sajnfragaceciy  with 
numerous  references  to  the  North  American  species,  which  be  decides  refer- 
able to  P.  BoxifragcBf  Schlect.  (P.  curtipea,  Howe) ;  P.  adoxa,  DC.  (P.  p^ 
tido-maculata.E.  &  E.) ;  P.  /kettei^er(0,(8ohw.).  Thinks  P.  slr<a<a,Cke.,No.  U65 
N.  A.  F.,  incorrectly  determined,  while  P.  tpreta,  Pk.  and  P.  Harella,  Fk.  are 
probably  identical  with  P.  heuchara,  (Schw.)  and  only  slightly  different  from 
P.  congregata,  Ell.  &  Hark. 

257.  Elus,  J.  B.,  and  Anderson,  F.  W.    Bow speeiss  of  Montana  ftmgi  (with  figs,  and 

plate).  Bot.  Gaz.,  vol.  xvi..  No.  2,  Febraary  15,  1891,  pp.  45-49.  Describe 
Leniinus  pholioUndei,  Helotium  ifontonteiisa,  FoltUella  ooeidemialiSf  Sporidtimi- 
tint  aoriaporioideSf  Maoroep<niam  puocinioideSfMoidium  liatridiSf  jEddmm  cleotnitf 
^cidium  ohryaopaidis,  Pestajlozziena  Andersoni  Ell.  &  Everh.,  as  occnrriog  in 
Montana ;  and  (out  of  place  according  to  title),  Phoma  ilidna  and  CoHhihyriMm 
ilicinum  upon  Hex,  and  Dothiorella  nelumhii  on  receptacle  of  NelumHmm ;  frooi 
Washington,  D.  C. 

258.  AND  EvBRUART,  B.  M.    Hots  sur  uu  Ooprir  sderatinde  observe  h  KoDtsu 

(with  plate).  Bevue  Mycologique,  13  a'n.  Jan.  1891,  No.  49,  pp.  18-'^^ 
Trad  nit  par  M.  O.  Debeaux  du  texte  Anglaise*.  Describes  Coprinua  adaroH- 
genua ^  n.  s.  from  Montana  arising  from  a.sclerotinm,  although  resembling 
somewhat  C.  iuberoaua^  Quelet,  found  in  France  (see  No.  38). 

259.  Fairchild,  D.  G.    A  few  common  orchard  diseases.    Fancier   and  Farm  Herald, 

Denver,  Colo.  Gives  popular  exposition  of  more  common  diseases, with  well- 
known  remedies  for  treatment  of  same. 

260.  .    Biseasssof  the  grape  in  western  New  Tork.    Paper  read  before  the  an 

nual  meeting  of  the  Western  New  York  Horticultural  Society,  Rochester, 
January  28-29, 1891.  Proc.  36th  Ann.  Meeting  of  Western  New  York  Hort. 
Soc,  p.  76.  Same  in  Garden  and  Forest,  vol.  iv,  No.  154,  February  4,  l^Ii 
p.  59.  Cultivator  and  Country  Gentleman,  Feb.  26,  1891,  vol.  LVI,  No.  19S7, 
p.  169.  The  Vineyardist,  Penn  Yan,  N.  Y.,  April  1  and  15, 1891,  vol.  in,  No*. 
71  and  72,  pp.  490,  497.  Vick's  Illustrated  Monthly  Magazine,  Rochester, 
N.  Y.,  vol.  14,  No.  3,  Marcn,  1891,  pp.  98-112.  Discusses  in  a  more  or  leas 
popular  way  the  diseases  caused  by  Peronoapora  vittcola,  (B.  &  C.)  DBy.: 
Uncinula  apiralia,  B.  &  C. ;  Lceatadia  Bidwellii,  (Ell.)  V.  &  R. ;  Gkeoaponum 

fructigenumf  Berk. ;  and  Sphaceloma  ampelinunif  DBy.  Gives  method  of  treat- 
ment of  various  diseases,  and  a  note  upon  a  new  disease  in  the  region  similar 
to  the  French  malady  of  Rougeot. 

261.  Flstchrr,  James.    Black  knot  of  the  grape.    Appendix  to  Report  of  Minister  of 

Canadian  Agricultural  Experimental  Farm,  Ontario,  Canada  for  1889(1890): 
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261.  Flbtchsb,  James— Continued. 

Report  of  Entomolosist,  p.  87.  Noten  ooonrrenoe  near  Port  Hope,  Ontario,  of  a 
peculiar  cracking  of  the  bark  of  the  grape  canes,  known  among  Germana  as 
«  Erebs  "  or  **  Schorf,"  and  attributed  to  freezing  of  the  canes. 
868.  Oallowat,  B.  T.  Beport  of  the  Chief  of  the  Diyiiion  of  YagetaUa  Pathology,  in  Ann. 
Beport  for  1890,  U.  8.  Dept  of  Agrienltnre  (issued  1891).  Treatment  of  black 
rot  of  the  grape  (see  No.  196):  Gives  results  of  experiments  in  Virginia,  as 
described  in  Journal,  vol.  vi,  No.  3,  pp.  89-95.  Treatment  of  pear,  cherry,  and 
strawberry  leaf-blight  as  affecting  nursery  stock:  Reports  successful  pre- 
Tention  of  pear  leaf- blight  by  applications  of  Bordeaux  mixture.  Finds 
cherry  leaf-blight  prevented  by  either  ammoniacal  solution  of  copper  car- 
bonate or  Bordeaux  mixture.  Reports  successful  use  of  ammoniacal  solution 
in  preventing  strawberry  leaf-blight,  giving  figures  of  cost  of  treatment. 
Treatment  of  pear  leaf-blight  and  scab  in  the  orchard :  Gives  results  of 
comparative  test  of  Bordeaux  mixture,  ammoniacal  solution  of  copper  car- 
bonate, copper  acetate  (verdigris),  and  copper  carbonate  in  suspension,  with 
expense  of  various  treatments.  Places  fungicides  as  above  in  order  of  effect- 
ivenesSj  and  finds  three  early  sprayings  equally  as  effective  as  six  continued 
through  the  season.  Experiments  in  the  treatment  of  apple  scab :  Concludes 
that  scab  can  not  be  wholly  prevented  in  an  unfavorable  season  by  use  of 
ammoniacal  solution,  Bean's  sulphur  powder,  Mixture  No.  5  (equal  parts  of 
ammoniated  copper  sulphate  and  carbonate  of  soda),  or  copper  carbonate 
suspended  in  water.  Finds  Mixture  No.  5  most  effective ;  early  treatment 
before  the  opening  of  the  flowers  extremely  important,  and  midsummer  spray- 
ings of  doubtful  value.  Raspberry  leaf-blight:  Discloses  the  fact  that  rasp- 
berry foliage  is  too  delicate  to  withstand  action  of  Bordeaux  mixture  or 
Mixture  No.  5 ;  that  blackberry  foliage,  while  more  resistant  than  raspberry, 
is  more  susceptible  than  apple.  Experiments  in  the  treatment  of  potato  rot : 
Reports  increase  in  yield  of  treated  over  untreated  of  25  to  50  per  cent.  Some 
practical  results  of  the  treatment  of  plant  diseases :  Gives  figures  of  expense 
of  treatments  made  by  practical  grow  ers.  Fungicides  and  spraying  appa- 
ratus: Discusses  various  new  fungicides  and  apparatus.  Peach  yellows 
investigation:  Gives  brief  summary  of  work  of  Dr.E.  F.  Smith  upon  the 
subject.  The  California  vine  disease:  Reviews  in  brief  the  work  of  N. B. 
Pierce,  both  in  the  United  States  and  Europe,  upon  this  disease,  announcing 
no  definite  results.  Hollyhock  anthracuose  IColleiotrichum  malvarum,  (A. 
Br.,  &  Casp.)  Southworth],  with  colored  plate:  Gives  short  statement  of  the 
disease  affecting  greenhouse  hollyhocks.  Anthracnose  of  cotton  {CoUetotri- 
chum  gosiypiit  South),  with  colored  plate :  Gives  brief  account  of  the  disease. 
Ripe  rot  of  grapes  and  apples  {GlcBoaporium  fructigenum,  Berk.),  with  colored 
plate:  Short  account  of  the  disease  described  at  length  in  the  Journal,  vol. 
VI,  No.  4,  pp.  164-173. 

983.  €k>FF,  £.  8.  Bordeaux  mixture  as  a  preventive  of  potato  rot.  Rural  New  Yorker, 
June  13,  1891,  vol.  L,  No.  2159,  p.  453.  Gives  abstract  of  report  to  be  pub- 
lished by  the  Division  of  Vegetable  Pathology  upon  successful  use  of  Bor- 
deaux as  preventive  of  potato  blight.  The  disease  is  thought  to  be  differeut 
from  that  caused  by  Phytophthora  infeatane,  DBy,  and  to  resemble  the  bacte- 
rial disease  mentioned  by  BurriU  (see  No.  188). 

884.  Halstbd,  B.  D.  Black  zot  of  the  sweet  poteto  (with  fig.).  Pop.  Gardening,  April, 
1890,  vol.  6,  No.  7,  p.  128.  Gives  popular  description  of  Ceratooyetisfimhriata, 
Ell.  &  Hals. 

965.  .    The  hydrangea  blight.    Garden  and  Forest,  New  York,  vol.  iv,  No.  164, 

April  15,  1891,  p.  177  (i  column).  Notes  serious  abundance  of  PhylloBtiota 
hydrangea^  E.  &  £.,  in  New  Jersey.  Recommends  ammoniacal  solution  of 
copper  carbonate  as  preventive. 
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966.  Halsted,  B.  D.  Mildew  of  iwMt  alywim  and  ndkh.  IHd.,  vol.  it,  No.  165, 
April  22,  ld91,  p.  Id9  (^oolama).  Notices  presenoe  of  Perono9para  parantkt 
oa  sweet  alyssnm  spreftd  from  rftdishee  in  greenhouse. 

367.  .    Decay  spofei  upon  leftTes.    Garden  and  Forest,  vol.  iv,  No.  166,  p.  201,  April 

2S^,  1891.  Kemarks  Botrjftii  vulgtaris  previoasly  uoorished  on  bloasomfl  u 
oanse  of  decayed  patches  upon  many  greenhouse  plants. 

968.  .    An  abundant  rut.    /5id.,  No.  171,  vol.  it,  June.  3,  1891,  p.  262.     Notices 

abundance  of  CtBoma  nitoM,  8chw.  in  1891. 

269.  .  The  forest  in  one  of  iti  rdations  to  the  orehazd.  Forest  LeaveSy  Philadel- 
phia, March,  1891,  vol.  lu,  No.  5,  pp.  t)^70.  Notes  presence  of  black  knot 
(Plowrightia  morhoaa)  upon  various  wild  species  of  Prunut  and  of  Qfrntunpo- 
rangium  upon  wild  JunipenUf  recommending  the  destruction  of  wild  species 
to  protect  the  orchard  trees. 

970.  .  Dsitroy  the  Uaek  knot  of  plum  and  dbezry  tress  (with  figs.).  An  appt^l. 
Bull.,  78  Ag.  Ex.  Sta.,  New  Brunswick,  N.  J.,  pp.  1-14.  Describes  diseASb 
p  opnlarly,  with  instruction  of  how  it  may  be  prevented  and  an  appeal  for 
cooperation  in  its  eradication. 

971.  — — .    Smut  ftmgi  (with  figs,  from  No.  53).  Cultivator  and  Country  QentlemaD, 

Albany,  N.  Y.,  June  18,  1891,  vol.  LYI,  No.  2003,  p.  491  (2  columns).  GiTm 
popular  account  of  difierent  forms  of  wheat,  oat,  and  com  smut,  and  coo- 
dusions  reached  by  Brefeld  delivered  in  lecture  before  Agricultuzal  Society 
of  Berlin  and  translated  in  Journal  of  Mycology  for  1890.  Brings  out  the 
main  conclusions  of  the  author  in  a  popular  way. 

979. .    The  Uaek  knot  of  plum  and  cherry  trses  (with  figs. ).    American  Agricoltnr- 

ist,  vol.  L,  No.  5,  May,  1891,  p.  281.  Gives  popular  description  of  disease 
with  recommendation  to  cut  out  and  destroy  all  infected  portions. 

973. .    The  soft  rot  of  the  sweet  potato  ( with  figs. ) .  American  Agriculturist,  March 

1891,  vol.  L,  No.  3,  p.  146  (2  columns).  Gives  popular  account  of  trouble  caused 
by  Bhizopus  nigricana,  Ehr.,  with  recommendation  for  careful  handling  and 
digging  to  avoid  spread  of  the  fungus.  Recommends  storing  in  warm  room 
until  all  ''sweating''  is  over. 

974. .    The  theory  of  ftrngiddal  action.    American  Agriculturist,  New  York,  Jane 

1891,  vol.  L,  No.  6,  p.  323  (1  column).  Discusses  philoeophy  of  fungicides 
in  popular  language.  Claims  action  to  be  twofold,  first  by  killing  fonfooa 
spores  at  forming,  and  second  by  killing  them  as  they  germinate  upon  the  leaf. 

975.  Humphrey,  J.  E.  Notes  on  technique,  n.  Bot.  Qaz.  vol.  zvi.  No.  3,  March  16, 
1891,  pp.  71-73.  Qives  account  of  successful  use  of  1  per  cent  solution  of 
osmic  acid  in  killing  zoospores  preparatory  to  staining  with  alcoholic  sola- 
tion  of  Uanstein's  rosanilin- violet.  Finds  cilia  even  in  zoospores  of  Aekjfh 
polyandra  readily  stained  by  the  method. 

976. .    The  black  knot  of  the  plum  IPlowrighiia  morbosaj  (Schw.)  Sacc]  (with 

plate).    Eighth  Ann.  Rep.  of  Mass.  State  Ag.  Ex.  Station,  Amherst,  Mass., 

1890.     Issued  January  9,  1891.     Gives  report  on  laboratory  investigations 

now  in  progress,  with  carefully  prepared  history  of  the  disease.    Beports  the 

malady  as  strictly  American  and  first  described  as  of  fungous  origin  by  de 

Schweiuitz  in  1831.    Finds  the  disease  distributed  throughout  the  United 

States,  but  rare  in  Texas.    From  sowing  of  asoospores  in  agar  the  author 

has  succeeded  in  bringing  to  maturity  the  true  pycnidial  form  which  had 

not  previously  been  described.     So  far  as  the  investigations  have  gone  th« 

author  is  able  to  connect  positively  only  three  forms,  with  the  black  knot 

'  the  ascospores,  the  pycnidial  form,  differing  from  the  pycnidial  stage  de- 

I  scribed  by  Dr.  Farlow,  and  the  summer  or  conidial  stage.    Decides  the  stylo- 

I  sporuB  form  described  by  Farlow  as  not  connected  with  Plowrightia  morboia, 

I  and  fails  to  find  the  presence  of  the  spermogonial  stage  of  this  author,  bat 
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276.  HUMPHRBT,  J.  E.^Continned. 

obflerres  in  a  few  oaaea  small  spore  fruits  which  may  be  identical  with  Dr. 
Farlow's  pycnidia. 

277. .    The  oaeumber  mildew  iPUumopara  CubenHi,  (B.  A  C.)]»  (with  plate). 

JKd.,  pp.  210-212.  With  history  of  disease.  Gives  aoconut  of  distribution  and 
oomparison  with  the  only  other  known  Per<mo$pora  upon  Cucurbitacea  in 
the  United  States,  PUumopara  AwtraliB,  (Speg)  Swing.  Decides  both  species 
upon  the  wild  star  cucumber  (SioffOB)  and  cultivated  cucumber  are  PkumoparfB. 

278.  .    The  brown  rotof  stone  fruits.    (MonUia  frwetigena,  Pers.)    IMd.,  pp.  21^- 

216.  Reports  upon  laboratory  investigations  with  the  fungus,  showing  that 
mummified  specimens  of  plums  are  able  to  carry  over  winter  the  power  of  re- 
producing abundant  conidia.  From  cultures  in  agar  concludes  Moniliafr^O" 
Hgena,  Pers.,  as  probably  an  autonomous  fungus  and  likely  to  be  readily  erad- 
icated from  orchards  by  dean  culture.  Beoommends  concerted  action  in 
removal  of  infected  fruits. 

379. .    Potato  sesb.    lUd.,  pp.  216-220.    Discusses  work  of  other  investigators 

upon  the  disease,  expressing  the  opinion  that  the  ''deep"  and  ''surface" 
scab  are  probably  not  specifically  distinct.  Thinks  the  invariable  connec- 
tion of  the  scab  with  a  parasitic  fungus  has  not  been  proved.  Finds  the 
conditions  which  least  favor  the  appearance  of  the  disease  afforded  by  light, 
op^,  thoroughly  drainod  $oiU 

280. .    Dampiiig  off  (with  figs.).    Ibid.,  pp.  220-221.    Identifies  cause  of  disease 

with  presence  of  Pyihium  de  Bary€mum,  Hesse,  and  recommends  prompt  burn- 
ing of  affected  plants  and  removal  of  infested  soil. 

281. .    The  mildew  of  spinaeh  [Poronoepora  eijfiua,  (Grev.)  Babh.].    Ibid.    Notes 

disastrous  presence  of  fungus  in  Massachusetts  on  an  allied  plant,  CAeno- 
poditim  aXbum, 

282. .    The  grape-vine  mildew  lPla9mopara  viiioola  (B.  &  C),  BerL  A,  de  Toni]. 

Ibid,,  p.  222.  Notes  occurrence  of  the  species  upon  Am,p€lop9i9  vHtehii  last 
October  at  Amherst,  Mass. 

283. .    Potato  rot  [Phytophihora  mfestans,  (Mont.)  DBy.].    Ibid.,  p.  223.    Notes 

abundance  in  Massachusetts. 

284. .    The  elder  mst    {J&cidiwm  tambuoi,  Schw.).     Ibid.,  p.  223.    Notes  de- 
structive abundance  on  cultivated  varieties  of  SambuoM, 

28a. .    The  mst  of  Usekberriss  sad  raspberzies  {.Cosoma  nitouM,  Schw.).    Describes 

the  disease  popularly. 

286.  .    The  hollyhock  mst  (PuooiAta  moZvaoeariim,  Mont).    Ibid.,  pp.  224-225. 

Gives  history  of  the  spread  of  the  disease  introduced  first  from  Chili. 

287. .    Bisease  of  oats.    Ibid.,  p.  225.    Notes  occurrence  in  Massachusetts  of  a 

disease  of  oats  not  caused  by  Uredineof,  and  connected  more  or  less  closely 
with  bacteria.  Befers  to  work  of  Division  of  Vegetable  Pathology  upon  a 
similar  disease  (see  This  Journal,  vol.  vi,  No.  2,  p.  72). 

288.  KXLLERMAN,  W.  A.    Nots  on  the  distribution  and  ravages  of  the  hackberry  branch 

knot  (with  plates).  Twenty-third  Ann.  Meeting  Kansas  Academy  of  Science, 
Vol.  xu,  1890  (1891),  pp.  101-104.  Gives  counties  of  State  from  which  the 
disease  has  been  reported.  Thinks  it  extends  west  to  the  limit  of  forest 
vegetation  (see  No.  62). 

289.  — .    Jensen's  recent  experiments.     The  Industrialist,  Manhattan,  Kans.,  vol. 
'     XVI,  No.  35,  May  23,  1891  (2  columns).    Q notes  at  length  from  a  letter 

by  J.  L.  Jensen,  of  Denmark,  giving  results  of  treatment  in  1890  of  seed 
wheat  and  oats  for  smut.  Jensen  finds  the  hot-water  method  and  Knhn's 
method  the  only  fully  satisfactory  ones.  Quotes  Jensen  as  concluding  for 
four  varieties  treated  that  "there  was  gained  by  the  hot-^ater  method  1  per 
cent  in  replacing  smutted  beads  with  sound  ones,  but  8}  per  cent  as  an  extra 
benefit;  perhaps  mainly  due  to  the  prevention  of  "invisible  smut. '^    Notes 
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difference  in  treatment  between  Jensen  and  Kellerman  A,  Swingle,  ooiuiit- 
ing  in  difference  in  time  of  immersion  in  hot  water. 

890.  — ^ AND  SworoLB, W.  T.  Kotas  on  sozghnm  smnt  (with  plate).  Keport  23d  Aim 

Meeting  Kansas  Academy  of  Science,  voL  xn,  1890,  extract  (1891),  p.  \s^ 
Give  brief  account  of  UsHlago  targhif  (Link  f )  Passerini  and  UHUago  £o/uina, 
Kiihn,  which  latter  is  reported  for  the  first  time  in  the  United  States. 

391.  .    AdditionaT  esperimoiti  and  observatians  on  oat  imnt;  made  in  1890.   Ball 

No.  15,  Deo.,  1890,  Agr^l  Ex.  Sta.,  Manhattan,  Kans.  (Issued  March  '^  1891.) 
Continue  work  of  previous  year  upon  the  subject,  giving  results  of  extended 
experiments  in  the  prevention  of  the  disease,  including  the  test  of  155  tretv 
ments  of  seed  previous  to  planting.  Give  numerous  observations  as  to  the 
amount  of  smut,  concluding  from  a  carefhl  estimate  that  there  was  in  the  State 
of  Kansas  a  loss  in  1890  of  between  6  and  7  per  cent  through  smut.  Report 
Boperiority  of  Jensen  hot- water  treatment  over  all  others  for  the  prevention  of 
the  disease,  requiring  15  minutes'  immersion  in  water  at  13SH^  F*>  hut  recom- 
mend, tentatively,  use  of  potassium  sulphide  one-half  per  cent  solution, 
in  which  seed  may  be  immersed  24  hours.  Find  various  other  ehemicah 
while  preventing  the  smut  greatly  injure  the  stand.  Announce  the  di'>- 
oovery  for  the  first  time  of  a  '^  hidden  smut.''  which,  while  not  apparent 
without  tearing  away  tbe  glumes,  destroys  the  grain  completely.  Conclade 
seed  from  clean  field  will  produce  a  crop  free  from  smut,  but  if  adjoining 
fields  are  smntty  the  oats  from  a  clean  field  will  in  a  few  yean  become 
infected  with  the  disease. 

892.  Magnus,  P.  Ueber  das  Auftreten  sinss  Uromyoes  anf  OlyoyxrUn  in  der  alten  und  ia 
der  nenen  Welt,  (mit  Tafel  xx).  Berichte  der  deutschen  botanischen  Gesell- 
schaft.  Band  vni,  Heft  10,  pp.  377-384,  December  30, 1890.  Discnsses  at 
some  length  the  synonymy  of  the  various  species  of  UredinwB  described  on 
Glyoyrrhiza  giving  history  of  each  description.  Concludes  the  American 
species  found  upon  Glycffrrhiea  lepidota  by  various  authors  and  variously 
named,  to  be  identical  with  that  upon  GlycjfrrhUa  gldhraf  L.,  of  the  East 
Draws  the  conclasion  from  the  fact  that  the  variation  of  the  species  of  Glv- 
cyrrhiza  has  become  specific  and  the  parasite  remained  the  same;  that  Uro- 
fnyc€8  glycyrrhizcB  was  parasitic  upon  plants  of  the  genus  Glycyrrhiza  before 
the  separation  of  North  America  and  Europe  in  the  Tertiary  period.  ^'leh 
glaube  daher  niclit  zn  viel  zu  behaupten  wenn  ich  sage,  dass  Vrom/ycmg^- 
oyrrKizoR  ein  Parasit  ist,  den  Glycyrrhiza  seit  den  Zeiten  bewohnt,  da  Norda 
merika  und  Europa  noch  ein  einbeitliches  Florengebiet  bildeten."  Gire^ 
preference  to  name  Uromyces  glyoyrrhisce,  (Rabh.)  Magnns,  with  the  follow- 
ing synonymy:  Puccinia  glycyrrhizce,  Rabh.,  in  Elotzsch,  Herb,  mycologi- 
cnm.  No.  1396.  Uredo  leguminoBarum^  (LJ^O  form  glycyrrhisa,  Rabh.,  in  Flora, 
1850,  p.  626.  Uromyces  appendUmlata,  (Pers.)  Rabh.,  in  Isis,  1870,  Heft  iv. 
No.  18.  Cceoma  (Uredo)  glumarum,  (Desm.)  Sorokin,  in  MateriaUen  snr  Flora 
Mittelasiens  (Bull,  der  Naturforscbenden  Gesellschaft  in  Moskau,  1884.  Uro- 
myces irifolHf  (Alb.  und  Schwein.)  Wint.,  in  Ell.  &  Everhart,  N.  A.  F.,1?^'^ 
Uromyces  genistag'iinctoricPf  (Pers.)  Wint.,  1887,  in  Acta  Horti.  Petoprolitani. 
vol.  X,  p.  262. 

293.  Mabsey,  W.  F.  Clover  and  cotton  nut.  American  Agriculturist,  March,  1?91, 
vol.  L,  No.  3,  p.  144,  (i  column).  Upholds  as  plausible  the  theory  of  practical 
farmers  that  cotton  rust  spreads  from  clover  fields  lying  adjacent  to  cottoo 
fields. 

894.  Matnard,  S.  T.  Fmigons  pesti.  BnU.  13,  Mass.  Hatch.  Ex.  Sta.,  April.  1891,  pp 
3-10.  Gives  names  of  various  fungi  causing  diseases  of  orchard,  with  formnls 
for  fungicides  and  outline  of  treatment  of  the  same. 

295.  McCaiitht,  Gkrald.  Copper  salts  a  possible  souzoe  of  danger.  Agricnltaral 
Science,  vol.  v.  No.  6,  Jane,  1891,  La  Fayette,  Ind.,  pp.  156-158.  Gives  sum- 
mary of  results  of  the  German  scientist,  Dr.  Haselhoff,  read  in  a  paper  before 
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the  Qerman  Associatioa  at  Bremen,  showing  the  poisonoas  effects  of  copper 
sulphate.  The  investigator  finds  the  dry  substance  of  plants  grown  in  soil 
impregnated  with  copper  sulphate  to  decrease  in  proportion  to  the  quantity 
of  that  salt  present.  Expresses  the  opinion  that  the  formulas  for  the  Bordeaux 
mixture  may  be  modified,  greatly  lessening  the  amount  of  copper,  and  refers 
to  work  done  at  St.  Michel  Experiment  Station  and  to  experiment's  per- 
formed by  Quantin,  Mason,  and  others.  Reports  Bordeaux  mixture  containing 
one-fourth  to  one-eighth  the  usual  amount  of  copper  as  giving  results  equiva- 
lent to  the  regular  formula. 

296.  Morgan,  A.  P.  Korth  Ameriean  ftangi.  Fourth  paper.  Read  January  6,  1891 
(with  plates).  The  Gastromycetes.  The  Journal  of  the  Cincinnati  Society 
of  Natural  History,  Cincinnati,  Ohio,  vol.  xiv,  No.  1,  Apr.,  1891,  pp.  5-21 
(a  continuation  from  vol.  xii,  p.  172,  of  same  journal).  Treats  of  the  North 
American  species  of  Lycoperdon,  Toum.,  giving  generic  and  specific  descrip- 
tions,  with  notes  upon  distribution.  Describes  as  new  L.  Peokii,  Morg. ;  L» 
eUgatu,  Morg.;  L.  musoorum,  Morg.,  and  gives  careful  descriptions  of  28  other 
species  with  frequent  figures.  Monographic  and  of  great  value  to  mycolo- 
gists in  the  study  of  this  genus. 

397.  MosKLET,  Hbnrt  C.  T|ie  ehineh  bug  cholera.  Farmers'  Review,  Chicago,  111., 
June  3,  1891,  voL  xxii,  No.  22,  p.  255  (1  column).  Notes  appearance  in 
Illinois  of  a  mold  upon  chinch  bugs  and  refers  to  work  of  Professor  Snow  on 
the  subject  (see  103). 

S98.  Fhilups,  W.  Omitted  Diseomyoetes.  Grevillea,  June,  vol.  xix,  No.  92,  p.  106. 
Describes  Helotium  aurantiaoum,  Cke.,on  underside  of  decayed  leaves.  U.  S., 
J.  B.  Ellis,  No.  75.  Lachnella  albopileata^  Cke.,  var.  aubaurata,  Ellis,  on  both 
sides  of  leaves  of  Clethra  alnifolia,  from  J.  B.  Ellis,  Newfield,  N.  J.,  U.  S. 

399.  Pbarson,  a.  W.  Experiments  in  treatment  of  the  diseases  of  plants.  Gard.  and 
Forest,  New  York,  vol.  iv,  No.  154,  Feb.  4, 1891,  p.  52.  Gives,  in  brief,  re- 
sults of  experiments  with  copper  mixtures.  Concludes  copper  acetate  (2^ 
pounds  in  25  gallons  of  water)  as  good  as  Bordeaux  mixture  for  potato 
blight;  iron  sulphate  ineffectual  in  treatment  of  grape  diseases.  Gives 
the  formula  for  the  mixture  of  copper  carbonate  and  glue  as  effective  against 
vine  diseases  (1  pound  copper  carbonate,  3  ounces  glue,  25  gallons  water). 
Reports  failure  to  control  Anthracnose  with  the  copper  mixtures. 

300.  Prentiss,  A.  N.     History  of  the  current  progress  of  the  economic  study  of  plant 

diseases.  Proc.  Western  New  York  Hort.  Soc,  36th  Ann.  Meeting,  January 
28-29, 1891,  Rochester,  N.  Y.,  pp.  18-21.  Garden  and  Forest,  February  11, 1891, 
vol.  IV,  No.  155,  p.  71.  Outlines  history  of  the  study  in  this  country,  men- 
tioning the  work  of  Engelmann,  Farlow,  Burrill,  Peck,  Arthur,  and  others, 
calling  attention  to  the  work  of  the  Department  of  Agriculture  and  of  the 
Experiment  Stations. 

301.  SCRiBNER,  F.  L.     Fmigons  diseases  of  the  grape  and  other  plants  (with  numer- 

ous figures).  12mo,  134  pp.,  J.  T.  Lovett  <&  Co.,  Little  Silver,  N.  J.,  1890 
(issued  in  1891).  The  author  describes  in  clear,  popular  style  the  various 
diseases  of  plants.  Gives  special  attention  (92  pages)  to  the  diseases  of  the 
grape.  The  work  is  especially  adapted  for  the  use  of  vineyardists  and  fruit- 
growers and  fills  a  want  which  is  rapidly  growing.  After  a  short  introduc- 
tory of  what  fungi  are,  the  second  and  third  chapters  are  devoted  to  black  rot 
of  grapes  and  it>s  treatment.  The  general  characteristics  of  the  malady  fol- 
lowed by  a  description  of  the  parasitic  fungus  are  given,  together  with  an  ac- 
count of  experiments  made  in  its  treatment.  Chapter  iv  describes  bitter  rot 
(Greeneria  fuliginea)  and  white  rot  {Coniothyrium  diplodiella),  with  sugges- 
tions for  treatment  as  in  black  rot.  Chapter  v  treats  of  brown  rot  (Pero- 
noipora  vtticola).     Chapter  vi,  powdery  mildew  (Unoinula  ampelapHdia). 
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Chapter  vu,  grape  leaf  blight  (CUtdatparium  tiiieolum).  Chapter  Tm,  roc^ 
rot  of  the  vine  (Agaricus  melleua  and  Demaiophora  neeatHx),  with  fignres  hv-z 
Millardet,  Hartig,  and  Viala.  Recommends  immediate  removal  of  attacke^i 
▼inee,  thorough  drainage  and  cleaning  of  groand  of  all  yegetation  for  sev- 
eral years,  and  trenching  about  affected  area  for  prevention  of  spread  of  dis- 
ease. Chapter  ix,  Anthraonose  and  birds'-eye  rot  (SpkacelamaamptliKmi 
Recommends  early  washing  of  canes  with  50  per  cent  soluti  on  of  iron  mV 
phate  or  10  per  cent  solatlon  of  copper  sulphate  and  dnsting  of  vinw  witL 
sulphur  and  powdered  lime  if  disease  appears  during  the  growing  season- 
Chapter  x,  dotted  or  speckled  Anthracnose  of  the  vine.  Chapter  zi,  black 
rot  of  the  apple  {MacrapkowM  WMlorum),  Chapter  xii,  apple  mat  and  ced^ 
apples  {Gjfmnosporangium  stooropiM).  Recommends  removal  of  cedar  tree? 
near  orchard,  planting  of  resistant  varieties,  and  spraying  with  Bordeaux  u 
soon  as  leaves  start.  Chapter  xui,  apple  scab  (Fmtieladimm  d/oubri^atm). 
Qlves  course  of  treatment,  recommending  early  spring  washing  with  simple 
solution  of  copper  sulphate  (1  pound  to  10  gallons  of  water),  together  with 
three  early  sprayings  with  the  ammoniacal  solution  or  modified  eau  c^lest^. 
Chapter  xiv,  pear  scab  {Futiol  odium  dendriUcum).  Considered  by  the 
author  as  only  a  form  of  this  species  and  not  specifically  distinct.  Chapter 
xv,  the  Entomosporium  of  the  pear  and  quince  (Bntomatporium  mocit/atea). 
Recommends  winter  treatment  with  copper  sulphate  and  treatments  during 
the  growing  season  with  Bordeaux  mixtare.  Chapter  xvi,  plum  rot  or  the 
Monilia  of  fruit  {Monilia  fruetigena).  Recommends  clean  enltnie  and  a 
trial  of  the  ammoniacal  solution  of  copper  carbonate  as  preventive.  Chapter 
XVII,  black  knot  of  the  plum  and  cherry.  Recommends  usual  method  of 
removal  of  infected  parts  and  disinfection  with  Bordeaux  mixture.  Thinks 
disease  a  fit  subject  for  legislation.  Chapter  xviu,  leaf-spot  disease  of  the 
plum  and  cherry  (Septoria  oeraeina).  Chapter  xix,  powdery  mildew  of  the 
cherry  {Podosphcera  oxifaoanthai).  Recommends  use  of  flowers  of  sulphur 
and  potassium  sulphide  (i  ounce  per  gallon  of  water).  Chapter  xx,  peach 
leaf  curl  {Tapkrina  deformans).  Chapter  xxi,  the  fungus  of  the  raspberry 
Authracnoso.  Recommends  winter  wash  for  canes  50  per  cent  solution  of 
iron  sulphate  and  applications  of  sulphur  and  powdered  lime  in  equal  parts. 

302.  .    Powden  for  oombatizig  the  flmgons  or  cryptogamie  dissasas  of  plsats.    Rural 

New  Yorker.  June  13,  18111,  vol.  L,  No.  2159,  p.  453.  Discusses  various  pow- 
ders used  as  f  uDgloides,  recommending  two  for  further  trial,  viz,  sulphatine 
and  sulpho-steatite.  Refers  to  Circular  5  of  Division  of  Vegetable  Pathology, 
U.  8.  Dept.  of  Agr. 

303.  .    Leaf-spot  of  the  Indisrrabber  tree  iLeptoetromella  elasHoa,  Bllis  &  Scxib- 

uer)  with  tigs.  Orchard  and  Qarden,  Little  Silver,  N.  J.,  January,  lz% 
vol.  XIII,  No.  1,  p.  6.  Ascribes  cause  of  the  disease  of  Itcfu  etatUoa  to  a  new 
species  of  Leptoniromella  described  by  Ellis  &.  Scribner. 

304.  .  Leaf-spot  of  screw  palm  {Fhyaalospora  pandanif  Ellis  dt  Scribner)  with 
figs.  Orchard  and  Garden,  Little  Silver,  N.  J.,  January,  1891,  vol.  xuir 
No.  1,  p.  6.  Describes  the  disease  common  upon  leaves  of  screw  palm  found 
at  Knoxville,  Tenn.,  us  caused  by  a  new  species  of  Physalotpora  described 
elsewhere. 

305.  .    Plum  leaf  of  shot-hole  fongus  (with  figs.).     Canadian    Horticnltarist, 

Grimsby,  Ontario,  November,  1890,  vol.  xiii.  No.  11,  pp.  315-316.  Reprodnc- 
tion  of  article  in  Orchard  and  Garden,  giving  short  account  of  the  disease. 

306.  .    Black  knot  of  the  plum  and  cherry  (with  plate).    Bull.  Teun.  Agr.  Ex- 

Sta.,  vol.  IV,  No.  1,  January,  1691,  pp.  26-28,  Knoxville,  Tenn.  Describes 
disease  and  shows  necessity  of  concerted  action  in  stamping  out  the  parasite. 

307.  Smith,  Erwin  F.    Peaoh  yeUows.     Synopsis  of  an  address  at  Easton,  afd.,  Jan- 

uary 22,  1891.    Reprint  from  Proceedings  of  Peninsula  Hort.  Soc,  p.  ^- 


61 

)T.   Smith,  Erwin  F.—Continned. 

Oives  figares  showing  grest  inoreaae  of  the  disease  in  ten  xepresentative 
orchards  in  the  npper  part  of  Delaware  and  Chesapeake  peniusola  from 
1887  to  1890.  Reports  results  of  iuocnlation  experiments  by  budding  healthy 
trees  with  diseased  bads,  showing  the  contagions  nature  of  the  malady. 
(These  resnlts  are  to  be  published  in  Bulletin  No.  1  of  the  Division.)  An- 
swers numerous  inquiries  in  regard  to  the  eradication  of  the  disease,  deciding 
that  concerted  action  in  the  matter  of  removal  of  diseased  material  is  the 
best  means  known  for  the  prevention  of  spread  of  the  malady.  States  that 
fertilizers  have  been  of  no  advantage  whatever  in  experiments  of  the  past 
three  years. 

06.  BoDTHWOBTH,  Effi*  A.  A  nsw  hoUyfaoek  disease  (with  fig.  copied).  Popular 
(hardening,  December,  1890,  vol.  vi,  No.  3,  pp.  56-67.  Reprint  of  figures  and 
abstract  of  article  in  Journal  of  Mycology,  vol.  Yi,  No.  3. 

09.  Swingle,  W.  T.  Tint  additien  to  the  list  of  Kansas  Psranosporaosa.  Extract  from 
Trans.  23d  and  23d  Ann.  Meetings,  Kansas  Acad.  8ci.,  vol.  xii,  Topeka,  Kans., 
pp.  129-134  (March  30,  1891).  Gives  corrections  and  additions  to  original 
list  (see  This  Journal,  vol.  6,  No.  1,  p.  41),  reporting  Aonida  iubereulaia  as 
new  host  in  the  State  for  Cyitopus  awiaranH,  (S.)  Berkeley,  Bidm$  dtryBanthe- 
«oiiis0,  Mich,  as  new  host  for  Pkimnopara  ffaUiediit  (Farlow)  Berlese  and  De 
Toni.,  and  Peronotpora  oaloiheoa,  DBy.  as  a  species  new  to  the  State,  growing 
on  Oalimm  aparimf.  Notes  ability  of  Penmo^pora  mipkarHa  to  withstand 
dronght  and  habit  of  Pm'an09porae§a  in  general  to  confine  their  attacks  in 
dry  weather  to  their  commoner  host  plants.  Reports  from  State,  inclnding 
this  additional  list,  33  species  on  71  different  hosts. 

310.  Tbaxtbr,  Roland.  The  Ckwinesticnt  spedss  of  OymnesporBiigiiim  (Cedar  Apples). 
Bull.  No.  107,  Conn.  Ag.  Exp.  Sta.,  New  Haven,  Conn.  (Distributed  April 
15,  1891.)  Reports  seven  distinct  species  for  the  State,  two  upon  Cupre98ui 
ikydda,  one  on  Juniperui  oommwU^f  three  upon  «/.  Virginianaf  and  one  upon 
both  J.  eommunU  and  J,  Virginiana.  Records  snocessfnl  establishment  of  con- 
neetion  of  Ogmnotporangium  with  its  proper  rust  in  all  cases  but  that  of  G. 
BlUtH^  and  describes  as  new  species  discovered  by  cultures  Oymnotparangium 
midut'OtiBf  Thaxter  on  Jmii^eruM  Vtrginianaf  with  Ba$ielia  stage  upon  Cydo- 
nia  (quince)  and  ^sielanoMsr  CamadmH$, 

311. .    Hie  potato  seab  (with  plate).    Report  of  Mycologist  in  14th  Ann.  Rep. 

Conn.  Ag.  Ex.  Sta.,  1890  (1891),  pp.  3-17.  Discusses  fully  the  various  the- 
ories proposed  to  account  for  the  disease,  deciding  Bmncharst's  Skurv  as 
specially  distinct  from  American  scab.  Gives  general  characteristics  of  the 
disease,  with  account  of  the  invariable  presence  when  properly  examined  of 
an  extremely  minute  fungus,  resembling,  with  exception  of  its  true  branch- 
ing fructification,  some  of  the  polymorphic  bacteria.  Records  the  entirely 
•ncoesaful  cultivation  of  the  fungus  upon  various  media  and  the  life  history 
as  far  as  understood.  Describes  most  striking  series  of  successful  inocnla- 
tions  of  healthy  tubers  with  pure  cultures  and  with  the  fungus  freshly 
removed  from  diseased  potatoes.  Inclines  to  the  opinion  that  there  are  two 
species  of  scab,  which  may  explain  differences  in  results  obtained  by  Mr.  Bol- 
ley  and  the  author  (see  Nos.  120-121). 

312.  .    Diseases  of  tomatoes.    Ibid.,  p.  17.    Reports  Phytophihora  infestanB,  DBy. 

CladotporiumfulvuMf  Cke,,]l£acrosporium  <omato,Cke.,and  Fiuarium  2yoop«r«tci, 
Saco.,  as  causing  damage  in  the  State  of  Connecticut. 

313. .    Fnngons  diseases  of  tomato  worms.    Ibid.,  p.  18.    Notes  presence  for  the 

first  time  observed,  of  species  of  EmpuBa  upon  larva  of  the  SphingidcB  and  the 
occurrence  of  Empu9a  gryllif  form  aulica,  on  PhlegethontiuB  Carolina  and  P. 


314.  .    Tnngoiis  diieases  of  grape-leaf  hopper  and  cabbage  worms.   Ibid.,  p.  19.   Re« 

ports  species  of  Empusa  upon  grape-leaf  hoppers  {Tettigonia  viHi)  as  also  liv- 
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314.  ThaxteR,  Rolakd— Continued. 

ing  upon  the  cabbage  worm  {Pieri$  rap<v).    Qiyea  retnlts  of  simple  expeci* 

ment  which  showed  the  identity  of  the  two  diseases  as  being  caused  by  tbi 

same  species  of  Em,pu$a. 
315. .    Psronsspoim  on  ensumben.    (P.  Csdeafu,  B.  &  C.)    /Md.,  p.l9.   Heporn 

oooorrence  at  South  Manchester,  Conn. 

316.  .    IQldsw  of  lima  bssas.    Ihid.,  p.  19.    Reports  extension  of  Pkytopllkyi 

pha$eoli,  Thax.,  from  New  Hayen  to  Hartford  and  west  to  Norwalk.  Dots 
not  find  it  ontside  of  State. 

317.  .    Bust  of  pean.    Ibid.,  p.  20.    Shows  presence  of  lUutelia  stage  of  Gfas^ 

iporaa^am  globotum  upon  pears  of  the  Japanese  strain. 

318. .    Hildsw  of  boekiHiaat    Ibid,,  p.  20.    Reports  BamuUtria  rufo-maoiUiu  <» 

back  wheat. 

319. .    Bye  rut  sad  smnt     {Puceima  rubigo-vera,  (DC.)  Wint,  and  Vrocffi^ 

occulta,  Rabh.)    Reports  as  nnosnally  abundant. 

330.  .    Someresolti  from  theapplisatiimof  ftmgiaidss.   (Leaf  spot  of  quince,  wit^  | 

plate,  Eutomoiparium  macalatum).  Ibid.,  pp.  21,  22.  Reports  sueceaafal  oaa  I 
of  Bordeaux  mixture  and  ammoniacal  solution  of  copper  carbonate  agtinat  i 
disease,  with  preference  for  the  Bordeaux.  ' 

321. .    Blaek  rot  of  grapes.    Records  success  in  treatment  of  disease  with  Bor- 1 

deaux  and  copper  carbonate  in  ammonia.  I 

322.  .  Lesfipotof  plums  and  eherriso  oausiBg  dsfaHation.  Ibid,,  p.  24.  Records 
Bucoessfnl  use  of  Bordeaux  mixture  in  prevention  of  the  disease,  trees  spnyed 
holding  their  leaves  intact,  while  those  unsprayed  dropped  their  leaves  in 
July. 

323.  ■  Potato  blight.    Ibid.,  p.  24.    Reports  successful  checking  of  diseaM  bj 

the  use  of  Bordeaux,  giving  comparison  of  3f  bushels  per  row  as  compared 
with  6  bushels  sprayed.    Only  5  rows  were  treated. 

324. .  Strawbeny  mst    Ibid.,  p.  24.    Records  negative  experiment  with  fongi- 

cides  in  its  prevention. 

325. .  Further  expeximoiti  on  the  **  smut  of  oDien.**  Continues  last  year's  experi- 
ments and  reports  the  flowers  of  sulphur  sown  with  the  seed  as  giving  resultfl 
in  the  ratio  of  5  to  1.  In  a  large  experiment  finds  sulphide  of  calcium,  ma- 
riate  of  potash,  muriate  of  lime,  and  hyposulphite  of  sodium  of  little  valae, 
while  sulphide  of  potassium  and  flowers  of  sulphur  gave  moderate  resoltB. 
Finds  from  greenhouse  cultures  that  the  first  leaves  of  seedlings  are  suscep- 
tible to  infection  by  germinating  smut  spores  while  being  pushed  through  th« 
ground. 

326.  ■  Fnngieides sad  their applioatlon  (with  fig.).    Ibid.,  pp. 26-35.    Discuflses 

methods  of  application,  pomps,  hose,  nozzles,  describing  a  convenient  pomp 
to  be  used  with  a  copper  tank  shaped  like  a  washboiler.  Gives  formulas  of 
Bordeaux,  copper  carbonate,  ammoniacal  copper  carbonate  and  ammonia* 
copper  solutions  made  by  mixing  copper  sulphate  and  ammonium  carbonate 
together  in  proportions  of  i  pound  of  copper  sulphate  to  1  pound  ammoniom 
carbonate. 

327.  Wbed,  C.  M.    Preventiiig  downy  mildew  or  brown  rot  of  grapes  (with  figs.).    BnlL 

Ohio  Ag.  Ex.  Sta.,  vol.  iii,  No.  10,  November,  1890  (issued  16U1).  Columbus, 
Ohio.  Reports  results  of  experiments  in  Ohio  with  these  diseases,  showing 
pronounced  success  with  eau  celeste  and  total  failure  with  iron  sulphate 
(copperas).  Concludes  eau  celeste  superior  as  preventive  to  ammooiacal 
copper  carbonate. 

328.  WooDWORTH,  C.  W.    Botsniosl  notes.    Second  Ann.  Rept.  Ark.  Ag.  Ex.  Sta.,  18^^ 

(published  1890),  pp.  191-193.  Describes  in  a  popular  way,  giving  remedies, 
pear  blight,  grape  mildew,  black  rot  of  the  grape,  and  sorghum  blight 
Claims  to  have  discovered  Baoillut  aorghi,  Burrill,  while  studying  under  Fro- 
fessor  Burrill.    Gives  formulas  for  fungicides. 
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•   TsoscAKBi  W.  H.    Bean  ruft  and  other  ftrngou  diMMet.     Popnlar  Oardening, 
N^OTember,  1890,  toI.  6,  No.  2,  p.  27  (i  colamn).    Popular  desoription  of  dis- 


K  Z^BJUSiox,  J.  L.  Hie  ftmgu  Paatalooia  isaidana,  n.  a.  (with  plate).  Journal  N. 
IT.  Mic.  Soo.,  July,  1891,  toI.  vu,  No.  3,  pp.  101-102.  Deaoribea  the  apeciea  aa 
new  on  bark  of  living  treea  of  Ulmu$  Ameriama.  Collected  near  Baltimore, 
Aid. 
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•      ANNOUNCEMENT. 

With  the  present  number  of  the  Journal  there  iu  a  new  departure 
in  relation  to  the  Index  to  Literature.  Heretofore  it  has  been  confined 
to  American  publications,  but  in  this  and  subsequent  numbers  the  scope 
will  be  enlarged  to  include  foreign  papers.  The  arrangement  also  will 
hereafter  be  different;  instead  of  being  strictly  alphabetical  the  papers 
will  be  arranged  according  to  subjects.  This  will  render  it  easier  to  look 
up  any  special  subject,  and  it  is  believed  will  make  the  Index  more 
valuable.  The  papers  will  be  noticed  by  different  members  of  the  divi- 
sional force,  and  initials  appended  to  each  review  will  indicate  the  re- 
sponsibility for  the  notice. 

The  Index  is  designed  especiaUy  to  aid  Experiment  Station  workers 
and  others  in  this  country  who  do  not  have  access  to  the  more  impor- 
tant literature  on  plant  diseases  and  allied  subjects.  In  order  to  make 
the  Index  more  valuable,  especially  as  regards  accessibility,  it  is  sug- 
gested that  the  various  items  be  cut  out,  pasted  on  cards,  and  then 
arranged  alphabetically  according  to  authors  and  subjects.  For  this 
purpose  we  use  the  Library  Association's  standard  cards,  No.  32,  5  by 
12J  centimeters.'  By  adopting  this  method,  new  cards  may  be  inserted 
at  any  time,  thus  making  it  possible  to  keep  all  of  one  author's  writings 
tojjether,  or  all  that  has  been  written  on  any  one  subject.  Those  desir- 
ing to  adopt  this  plan  can  obtain  extra  copies  of  the  Index  by  writing 
for  them. 

In  order  that  we. may  make  the  Index  as  complete  as  possible,  it  is 
earnestly  requested  that  authors  everywhere  forward  to  the  Divi- 
sion of  Vegetable  Pathology  their  publications  relating  to  plant  diseases 
as  soon  as  they  are  issued.  These  will  be  kept  on  file  in  the  divisional 
library  for  convenient  reference. 
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A  DISEASE  OF  ALMOND  TREES. 
By  Newton  B.  Pierce. 

/PUtes  XI-XIV.) 

During  the  early  part  of  August,  1891,  while  engaged  in  work  on  the 
vine  disease  of  southern  California,  the  writer  observed  a  number  of 
alniond  trees  east  of  the  village  of  Orange,  Orange  County,  severely 
affected  by  a  fungus  infesting  the  leaves.  This  parasite  is  Cerco^pora 
circumseissa,  Sacc,  a  form  also  occurring  on  Frunus  serotina^  the  wild 
black  cherry  of  the  East. 

The  affected  trees  observed  were  large  and  old,  but,  according  to  Mr. 
Moore,  the  manager  of  the  place,  were  unfruitful.  The  leaves  were  riddled 
by  the  fungus.  Several  trees  had  lost  most  of  their  foliage,  which 
thickly  carpeted  the  ground.  Owing  to  the  x)erforations  of  the  parasite 
most  of  the  fallen  leaves  looked  like  strainers.  It  seemed  probable 
that  they  had  fallen  earlier  than  they  would  had  the  fungus  not  been 
present,  but  owing  to  the  lack  of  previous  observations  I  could  not 
then  speak  positively.  The  observations  of  Mr.  Ellwood  Cooper  given 
below  confirm  this  opinion. 

After  these  observations  many  others  were  made  throughout  the  re- 
gion. Scattered  trees  were  seen  in  many  orchards,  and  all  were  more 
or  less  affected.  Later  in  August  I  visted  Florence,  Los  Angeles 
County,  and  there  observed  the  same  effects,  but  less  seriously  devel- 
oped. In  the  latter  part  of  the  same  month  I  conversed  with  Mr.  L 
Thurston,  at  Santa  Ana,  in  relation  to  this  disease.  The  Thurston 
place  has  one  of  the  most  profitable  almond  groves  of  Orange  County, 
and  is  near  Arch  Beach.  At  the  close  of  September,  Mr.  Thurston 
wrote  an  account  of  the  disease  in  his  orchard,  saying  that  the  leaves 
remaining  on  the  trees  were  seriously  affected,  while  those  already 
fallen,  comprising  most  of  the  foliage,  were  completely  riddled  by  the 
parasite.  Mr.  Ellwood  Cooper,  State  horticultural  commissioner,  who 
has  large  almond  interests  near  Santa  Barbara,  Oal.,  writes  as  follows 
respecting  the  disease: 

The  disease  here  has  been  very  bad  for  several  years;  I  caiynot  recaU  it«  first  ap- 
pearance on  my  place.  I  have  over  10,000  trees.  They  generally  cast  their  leaves 
in  June  and  July.  The  first  appearance  of  the  disease  is  a  yellowish  brown  spot  «n 
the  leaf.  *  *  •  Very  soon  the  round  piece  falls  out  and  the  leaf  falls  from  the 
tree.  Sometimes  there  are  a  nnmber  of  such  spots  in  each  leaf.  [This  is  nearly 
always  true.]  It  causes  the  leaves  to  fall  too  soon  and  before  the  woody  portion  has 
been  perfected,  and  hence  an  insignificant  crop  the  coming  year.  The  blight  dof* 
not  seem  to  get  any  worse,  but  it  is  bad  enough  to  cause  great  loss  in  crops. 
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It  is  evident  that  Ceroospora  circumscissaj  Sacc,  has  developed  to  a 
very  ipjurious  extent  in  California,  especially  in  the  coast  region.  The 
€M>ast  counties  will  always  be  apt  to  suffer  most  from  its  action  because 
of  the  frequent  fogs  and  the  greater  general  humidity  of  the  atmos- 
phere. Almond  leaves  from  St.  Helena,  Suisun,  and  Acampo,  Cal., 
fail  to  reveal  the  presence  of  C,  circumscissa.  Some  "  shot  hole  ^ 
fungus,  however,  is  injurious  at  Suisun. 

SOME  OF  THE  STOCKS  APFEOTBD. 

According  to  Mr.  J.  B.  Ellis,  0.  eircumscissa  has  been  found  on  the 
peach  in  Florida  by  Mr.  Calkins.    The  form  affecting  the  almond  and 
that  on  the  peach,  as  found  in  California,  are  doubtfully  distinct.    Peach 
trees  grown  in  close  proximity  to  affected  almond  stocks  may  produce 
fruit  considerably  marked  by  this  fungus.    On  one  peach  many  conidia 
were  found.  -  There  is  evidence  that  this  form  does  not  readily  mature 
spores  on  the  peach,  although  many  points  of  infection  may  be  present. 
Thirty-six  8uchx)oints  were  seen  on  one  stunted  peach  an  inch  in  di- 
ameter.   The  fungus  produces  on  the  fruit  a  black,  circular,  depressed 
8i)ot,  which  injures  its  appearance,  although  the  decay  does  not  extend 
inward  more  than  one-eighth  of  an  inch.    All  parts  may  be  affected 
and  the  si)ots  somewhat  resemble  those  produced  on  the  same  fi-uit  by 
Cladosporium,    The  leaves  of  peach  trees  are  likewise  considerably  af- 
fected by  Cereospora.    The  trees  affected  are  only  those  situated  so 
near  diseased  almonds  that  infection  may  occur  by  spores  falling  or 
blowing  from  them.    On  a  portion  of  one  peach  tree  thus  situated  the 
leaves  near  the  almond  were  nearly  destroyed.    (Plate  xi.  Fig.  1.) 
Peacb  trees  in  other  portions  of  the  orchard,  even  those  growing  within 
40  feet  of  the  affected  almonds,  were  virtually  free  from  the  disease. 
Leaves  from  peach  grafts  on  almond  stocks  growing  at  Arch  Beach 
showed  the  characteristic  spots,  although  the  conidia  of  Cereospora 
could  not  be  found  on  the  material  received.    These  facts  indicate  that 
some  immediate  source  of  infection  extraneous  to  the  peach  tree  itself 
must  be  present  before  the  tree  will  suffer  from  the  disease.    This  is 
explained  by  the  habits  of  the  fungus  on  peach  leaves.    While  these 
leaves  obtained  near  affected  almond  stocks  are  often  thickly  infested, 
a  single  leaf  sometimes  showing  forty  or  fifty  characteristic  i)oiut8  of 
infection,  there  are  rarely  more  than  two  or  three  of  these  which  bear 
conidia.    They  are  mostly  sterile  on  both  surfaces  of  the  leaf.    The 
parasite  penetrates  and  lives  within  the  peach  leaf,  producing  its  usual 
effects,  yet  apparently  fails  to  find  the  proper  food  supply  or  other  con- 
ditions required  for  reproduction.    The  fact  that  the  peach  tree  is  usually  * 
infected  from  the  almond  is  opposed  to  the  view  that  the  Cereospora 
found  on  the  former  is  distinct  from  that  occurring  on  the  latter  in  Cali- 
fornia.   Peach  twigs  are  in  rare  instances  infested  by  this  fungus. 
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There  is  evidence  that  prune  leaves  are  aifected  when  the  prone  is 
grafted  to  almond  stock.  Nectarine  leaves  are  also  known  to  be  attacked 
by  Cercospora  circumseism*  Leaves  ftx>m  two-year-old  nectarine  grafts 
on  diseased  almonds  grown  on  the  place  of  Mr.  Thurston  were  infested. 

QENEBAL  AND  SPECIAL  EFFECTS  OP  THE  FUNGUS. 

On  the  almond  tree  the  effects  of  this  parasite  appear  on  the  new  and 
old  wood,  the  leaves,  and  the  nut  husks.  The  most  important  direct 
effects  are  on  the  leaves.  The  indirect  action  of  the  parasite  is  due  to 
this  injury  of  the  foliage.  When  the  foliage  is  seriously  affected  it  falls 
prematurely,  leaving  the  new  wood  partially  ripened  or  immature. 
Where  soil  conditions  will  admit,  a  new  terminal  growth  follows  the 
defoliation.  This  may  be  compared  to  the  renewal  of  i>each  foliage  on 
trees  denuded  by  the  <<  curl-leaf  fungus,  Taphrina  deformans j  Tul., 
though  the  recovery  and  reclothing  of  the  almond  is  less  complete. 
Where  the  soil  conditions  are  unfavorable  and  moisture  is  deficient  this 
secondary  growth  does  not  result.  On  the  contrary  the  immature  ter- 
minal wood  becomes  more  or  less  dried  and  dead.  The  following  sea- 
son many  shoots  may  be  broken  with  the  thumb  and  finger.  As  the 
almond  usually  sheds  its  foliage  early  in  the  season  and  before  tiie  nuts 
have  fallen,  leaving  the  tree  mostly  denuded  during  the  latter  portion 
of  the  summer,  any  hastening  of  the  defoliation  subjects  the  immature 
wood  to  extremes  of  dryness  and  heat.  In  this  respect  there  is  a  con- 
trast between  the  situation  of  the  denuded  almond  tree  and  that  of  the 
peach  tree  defoliated  through  the  action  of  the  leaf  rust,  Pticciniapruni- 
^inosee^  P.  In  the  latter  case  the  leaves  fall  late  in  the  season,  after 
the  extremes  of  drought  and  heat  are  moderated  and  the  wood  is  less 
apt  to  become  dry.  The  new  foliage  of  the  almond  becomes  infested 
like  the  spring  foliage,  but  it  is  fresher  and  healthier  than  the  latter  at 
its  fall.  This  arises  largely  from  the  recent  pushing  of  the  growth 
rather  than  through  any  diminution  in  the  virulence  of  the  disease. 

The  trees  and  earth  are  covered  by  millions  of  spores  capable  of  ger- 
minating within  a  few  hours  if  placed  under  proper  conditions  of  moist- 
ure. The  humidity  of  spring  is  favorable  to  germination,  while  the 
spores  are  more  numerous  in  the  fall.  Infested  spots  on  the  twigs  are 
represented  on  Plate  xi,  Figs.  2  and  3.  Fig.  2  is  of  natural  size  and 
represents  new  wood,  while  Fig.  3  is  of  old  wood  enlarged  2J  diameters. ' 
In  the  former  are  shown  nine  i)oints  of  infection  in  a  little  more  than  2 
inches.  The  tissue  here  involved  is  shaq^ly  defined  at  the  margin; 
and  this  is  in  general  characteristic.  The  cu-cular  x>ortion  of  the  ci)rti- 
•cal  tissue  often  falls  out,  leaving  scars  or  pits  in  or  through  the  bark  of 
the  twig.  In  other  cases  the  dead  tissue  clings  to  the  twig  by  the  cen- 
ter of  its  inner  surface,  while  the  margin  has  warped  outward,  gi\ing 
the  piece  the  form  of  a  watch  crystal  attached  by  its  convex  surface. 
A  rather  exceptional  case  is  shown  in  Fig.  3.    This  view  is  sufficiently 
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large  to  show  the  form  of  the  alffected  disk  with  its  ceutral  spore  clus- 
ters. The  feet  of  special  interest  here,  however,  is  that  the  tissue  of 
the  branch  is  altered  to  a  considerable  distance  fi*oni  the  disk  of  infec- 
tion. This  is  shown  by  the  darkened  outer  side  of  the  twig.  It  is  the 
under  and  more  protected  x>ortion  of  the  branches  which  becomes  most 
thickly  infested  by  the  parasite.  A  branch  one  foot  long  and  three- 
eighths  of  an  inch  in  diameter  bore  twenty  points  of  infection  on  the 
upp^-  one-third,  while  104  such  infections  were  on  the  lower  two-thirds. 
This  condition  is  common,  and  it  bears  on  the  application  of  sprays  for 
prevention.  The  protection  from  the  heat  of  the  sun  on  the  under  sur- 
face of  limbs  gives  better  conditions  for  germination  and  growth  and 
probably  accounts  for  the  greater  number  of  infections  there.  * 

Transverse  sectioi^s  show  that  the  parasite  sometimes  kills  the 
tissue  of  the  branch  as  fer  inward  as  the  cambium  zone  and  xylem  bun- 
dles. Figure  4  of  Plate  xi  represents  such  a  section  magnified  IG  diam- 
eters. The  cortical  parenchyma  is  mostly  affected,  but  at  the  center  of 
the  affected  spot  the  parasite  has  destroyed  the  phloem  and  cambium 
tissues,  even  penetrating  slightly  into  the  xylem  rays.  The  fruiting 
bodies  of  the  fungus  are  indicated  at  the  margin  of  the  section  near  the 
center  of  the  infested  spot.  It  can  not  be  doubted  that  twigs  infested 
in  this  manner  at  hundreds  of  places  are  much  injured. 

The  direct  action  of  C.  circumsoissa  on  the  nut  is  of  little  or  no  impor- 
tance. It  can  not  penetrate  the  kernel,  and  it  is  only  found  on  the 
husk,  where  the  characteristic  circular  spots  occur. 

Theleaf  of  thealmondisthemost  generally  attacked  and  most  seriously 
affected  portion  of  the  tree.  In  the  young  and  tender  leaf,  when  viewed 
by  transmitted  light,  the  recently  infected  tissue  shows  a  yellowish  spot 
varying  in  size  according  to  the  state  of  advancement.  This  spot  pre- 
sents at  this  time  a  dark  center.  By  reflected  light  the  center  appears 
light  and  the  margin  dark.  Later  the  sclerotia  or  tubercular  parts  of 
the  fungus  develop,  mostly  within  the  limits  of  the  central  area,  though 
not  confined  to  this  portion,  and  when  the  fascicles  of  couidia  have 
arisen  from  them  there  is  a  blackish  point  within  the  light  center. 
Viewed  as  an  opaque  object  under  a  low  power  these  spore  clusters  are 
of  a  dark  olive-green  color.  When  the  conidia  have  arisen  the  infected 
tissue  often  assumes  quite  a  dark  color  about  its  margin,  wliich  is  usu- 
ally well  defined  and  nearly  circular.  Under  the  action  of  the  parasite 
the  affected  piece  soon  dries  sulBftciently  to  shrink  both  in  thickness  and 
breadth.  The  shrinkage  in  breadth  causes  its  rupture  from  the  sur- 
rounding and  more  or  less  healthy,  tissue.  It  soon  becomes  entirely  ex- 
cised and  falls  to  the  ground.  The  opening  left  is  bounded  by  partially 
dead  and  thickened  tissue,  and  it  looks  as  if  made  by  fine  bird  shot. 
The  entire  effect  resembles  that  produced  on  apricot,  prune,  almond, 
peach,  and  other  leaves  by  the  Australian  "  shot-hole"  fungus,  Phyllos- 
ticta  eircumscissaj  Cooke.    It  is  distinguishable,  however,  in  most  cases, 
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from  the  effects  of  that  fungus,  even  to  the  naked  eye.  In  many  in- 
stances the  openings  in  the  alihond  leaf  are  bounded  by  the  finer  veins 
or  vascular  bundles.  The  midrib  is  rarely  divided  by  Cereosporoj  and 
the  larger  secondary  veins  often  prove  an  obstacle  to  its  extension.  In 
some  instances  ceUs  are  formed  about  the  infested  tissue  of  these  cir- 
cles apparently  as  a  protective  provision,  and  they  are  perhaps  compar- 
able to  the  transverse  cells  cutting  off  leaf  petiole  and  blade  when  of 
no  further  use  to  the  plant.  More  observations  are  needed  to  determine 
if  this  growth  be  common  or  exceptional.  Where  infection  occurs  near 
the  margin  of  a  leaf  the  opening  left  is  semicircular,  and  resembles  the 
work  of  the  leaf  cutter  bee,  Megachile.  The  outer  effects  of  this  fungus 
on  the  leaf  are  figured  (Plate  xi.  Figs.  1,  6,  6).  Figs.  5  and  6  are  of 
the  ahnond  leaf,  and  represent  the  greater  part  of  a  leaf  of  natural  size, 
with  a  smaller  portion  enlarged  about  3  diameters.  Fig.  1  is  of  a  peach 
leaf  badly  infested  by  Cercospora^  also  natural  si/^. 

We  learn  through  a  study  of  the  leaf  tissues  that  all  i)ortion8  are 
involved  in  the  effects  of  Cercospora  circumacissa.  The  vessels  are  filled 
with  a  reddish,  amorphous,  gum-like  deposit,  the  entire  vascular  bundle 
being  involved  in  the  discoloration.  The  compact  upper  palisade  cells 
are  shrunken  and  wanting  in  chlorophyll  and  amylaceous  material;  and 
this  is  also  true  for  the  lower,  more  openly  arranged  palisade  cells  or 
spongy  parenchyma.  The  cell  walls  are  yellowish,  while  the  cell  lumen 
usually  contains  a  yellowish  granular  deposit  in  greater  or  less  abun- 
dance. So  far  as  observed,  most  of  the  chlorophyll  bearing  cells  have 
their  walls  uninjured. 

DISSEMINATION  OF  THE  DISEASE  AND  PREVENTIVE  MEASUBES. 

The  small  circular  pieces  of  diseased  tissue  excised  from  the  leaves 
of  affected  plants  unquestionably  provide  for  a  ready  spread  of  the 
disease.  They  bear  near  the  center  of  one  or  both  surfaces  fascicles  of 
abundant  conidia.  Prior  to  their  fall  from  the  leaf,  these  pieces  of 
tissue  commonly  warp  into  the  form  of  a  watch  crystal  or  even  a  cup. 
Moderately  warped  pieces  are  shown  in  cross  section  in  Figs.  7  and  8, 
of  Plate  XI.  The  margin  of  the  piece  may  warp  either  upwai'd  or  down- 
ward, but  in  either  case  many  fascicles  of  conidia  are  protected  at  the 
center  of  the  concave  surface  from  the  touch  of  most  external  objects. 
The  diameter  of  the  cup-shaped  pieces  varies  from  1  to  6  millimeters^  and 
they  may  protect  from  one  hundred  to  several  hundred  conidia.  The 
spores  arising  from  the  convex  surface  are  soon  freed  and  scattered. 
Those  within  the  concavity  are  retained  much  longer  and  until  the  pieces 
maybe  blown  orcarried  by  the  water  of  irrigation  for  long  distances.  Un- 
questionably both  the  minute  size  and  peculiar  shape  of  the  spore-bear- 
ing tissue  greatly  facilitate  the  dissemination  of  spores.  Water  readily 
separates  the  mature  conidia  from  their  conidiophores,  and  in  case  of  a 
light  shower  they  are  freed  and  distributed  over  surrounding  foliage  in 
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vast  numbera.    Mist  or  fogs  are  not  so  apt  to  free  the  conidia,*  but 
these  are  favorable  to  germination. 

It  is,  perhaps,  too  early  to  consider  preventive  measures,  as  thus  far 
no  experiments,  so  far  as  I  am  aware,  have  been  conducted  to  this  end. 
There  are  one  or  two  suggestions,  however,,  which  it  may  be  well  to  make 
in  view  of  the  observations  in  the  field  and  laboratory. 

(1)  Let  all  fallen  foliage  be  gathered  from  beneath  infested  trees  and 
burneil. 

(2)  Have  the  earth  beneath  the  infested  trees  carefully  and  com- 
pletely turned  under,  the  deeper  the  better. 

It  is  important  that  spray  applications  of  known  fangicides  should 
be  made  with  thoroughness,  both  to  trees  and  soil,  to  the  latter  after 
the  fall  of  the  foliage.  In  applying  sprays  to  the  tree  it  should  be  re- 
membered that  a  great  majority  of  the  spores  of  Cercospora  circumscissa 
are  produced  on  the  under  surface  of  the  leaves  and  branches. 

OBSERVATIONS  ON  THE  PARASITE. 

The  microscopical  study  of  Cercospora  cireumscissa  reveals  much 
variation  in  form  and  habit.  There  are  presented,  by  means  of  the  cam- 
era lucida,  some  of  the  variations  observed  in  the  production  and  form 
of  its  conidla.  There  are  also  given  numerous  figures  showing  the 
characteristic  but  greatly  varying  habit  of  germination.    (Plate  xii.) 

The  conidia  vary  both  in  length  and  form.  They  are  firom  1  to  6  or 
7  celled;  mostly  2  to  5  celled.  The  distal  one-fourth  to  one-half  is 
usually  reduced  in  transverse  diameter  and  the  cells  are  longer  than 
those  of  the  proximal  portion.  Toward  the  base  of  the  conidium  the 
cells  are  often  somewhat  distended  at  the  equator.  This  gives  the 
basal  half  a  slightly  undulating  outline  from  septum  to  septum.  The 
width  of  the  distal  end  varies  between  3  ^  and  4  //,  while  the  greatest 
breadth  taken  toward  the  base  varies  between  4  pi  and  6  /j.  The  basal 
cell  contracts  rather  abruptly  toward  the  end,  to  a  transverse  diameter 
about  equal  that  of  the  distal  end  of  the  conidium.  The  length  of  the 
conidium  is  found  to  vary  according  to  certain  favorable  or  unfavorable 
conditions  of  growth.    The  most  common  variation  is  between  22  pi 

*  The  formation  and  attachment  of  the  conidia  are  examined  with  difficulty  in 
^ater.  When  a  section  bearing  conidia  is  placed  in  water  the  spores  become  free. 
Thi8  may  be  avoided  by  placing  the  sections  upon  the  slide  nearly  dry  and  afterwards 
moistening  them  gradually  by  breathing  beneath  the  cover  glass.  The  condensed 
vapors  soon  gather  about  the  conidia  and  answer  the  purpose  of  a  water  mount  in 
the  transmission  of  light  rays,  while  the  conidia  remain  attached  to  their  conidio- 
phores.  Glycerine  or  water  may  afterwards  be  run  under  the  cover  glass  with  much 
jn*eater  safety.  When  profile  views  of  attached  conidia  are  desired  it  is  convenient 
to  cement  the  back  of  the  spore-bearing  leaf  tissne  to  a  section  of  cork  2  millime- 
ters in  thickness.  When  dry  the  cork  serves  as  a  firm  support  in  sectioning;  and, 
owing  to  its  thickness,  it  insures  that  the  section  shall  lie  so  that  the  desired  pro- 
file view  is  obtained.  The  cork  is  removed  by  running  water  over  the  sections  and 
then  teasing  them  with  a  fine  brush. 
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and  64  fi^  but  in  many  measurements  I  found  conidia  from  20  /i  to  106  u 
in  length.    One  hundred  measurements  gave  an  average  of  40.6  u. 
The  conidia  have  a  straight  or  variously  curved  form,  and  even  biior 
cate  examples  occur.    They  are  often  enlarged  upon  one  side,  and  it  is 
common  to  find  their  course  quite  angular  in  places.    Instances  are 
observed  where  projections  extend  out  laterally'  much  as  when  germi 
natiug,  although  these  projecting  cells  have  heavy  walls  like  the  re 
mainder  of  the  conidium.    Not  infrequently  the  basal  cell  is  pyriform. 
The  waUs  of  the  conidium,  as  well  as  the  transverse  septa,  are  mostly 
about  i  ;/  in  thickness,  distinct,  yellowish,  and  firm.    The  cell  contents 
are  of  a  clear  yellowish  color  and  finely  granular.    When  the  conidium 
has  been  in  water  for  a  few  hours  the  cell  contents  become  more  dis 
tinct,  and  what  seem  Uke  small  oil  drops  appear  and  becomes  aggre 
gated  at  or  near  the  ends  of  the  celL    This  is  the  first  step  in  the  proc- 
ess of  germination. 

In  germination  the  contents  of  the  individual  cells  of  the  conidium 
press  toward  the  ends.  There  appears  near  either  end  of  the  cell  a 
number  of  small,  yellowish,  refractive  bodies  resembling  oil  drops. 
These  may  also  be  distributed  through  the  entire  cell,  although  most 
abundant  at  the  ends.  The  general  contents  of  the  cells  become  more 
distinct.  Through  endosmose  the  cell  soon  grows  turgescent-,  and  by 
the  pressure  towards  the  ends  the  walls  become  distended,  leaving  the 
equator  of  the  cell  with  a  less  diameter  than  the  ends.  This  is  a  drreet 
change  of  the  condition  in  the  cell  prior  to  the  first  steps  in  germina 
tion.  At  the  ends  of  the  conidium  the  enlargement  may  become  almov<t 
knob-like  before  any  germ  tube  is  evident.  At  the  extremes  of  the 
cells  about  to  develop  tubes,  the  protoplasmic  contents  become  fine 
and  clear,  while  the  cell  wall  at  these  points  soon  disappears^  and 
growth  begins  by  the  pushing  out.of  the  tube  or  hypha.  In  a  large 
number  of  germinating  conidia  observed  at  various  times,  the  genu 
tube  has  nearly  always  arisen  directly  from  the  end  of  the  cell  or  from 
the  angle  between  the  cell  wall  and  septum.  In  comparatively  few  e^ise*^ 
germination  takes  place  directly  from  the  side  of  the  cell.  While  the 
cell  contents  are  being  arrange<l  preparatory  to  germination  the  entire 
conidium  is  often  seen  to  be  passing  through  a  new  stage  of  develop- 
ment. It  curves  to  one  side  in  such  a  manner  as  to  allow  the  individual 
cells  of  which  it  is  composed  to  partially  divide  from  one  another.  lu 
many  cases  this  process  of  division  is  not  carried  further  than  to  allow 
the  separating  cells  to  assume  a  position  at  right  angles  to  each  other, 
thus  leaving  the  newly  separated  ends  of  each  exi)osed.  Though  ouly 
a  portion  of  the  cells  become  wholly  separate  in  slide  cultures,  it  i* 
probable  that,  were  the  germ  tubes  to  penetrate  a  natural  substratum, 
these  half  divided  cells  would  separate.  It  is  interesting  to  note  what 
advantages  may  arise  from  this  strange  turning  to  one  side  of  the  parts 
of  the  conidium.  In  the  first  place  it  exposes  a  new  and  tender  oelln- 
lose  wall  at  the  end  of  the  dividing  cells,  admitting  of  an  easy  pix)tnv 
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sion  of  the  germ  tube.  It  also  provides  that  each  germ  tube  shall  be 
clirected  at  an  angle,  often  a  right  angle,  to  the  direction  taken  by  that 
of  its  fellow  cell,  insuring  different  points  of  infection.  In  case  of  the 
entire  division  of  the  cells  of  the  conidium,  still  another  aid  to  imme- 
diate dissemination  is  obtained.  In  one  instance  a  germ  tube  was  seen 
which  originated  from  a  second  or  inner  cell,  passed  through  the  septum 
to  the  terminal  cell  and  out  at  the  end  of  the  latter.  (Plate  xii,  Fig.  23.) 
The  germ  tubes  in  moist  cultures  grow  out  into  long  mycelial  hyphee, 
^w^hich  at  an  early  stage  appear  destitute  of  septa,  but  when  older  the 
septa  become  distinct  and  often  quite  near  together.  The  contents  of 
the  new  hyphsB  are  quite  clear  and  finely  granular.  The  branches  are 
not  very  abundant,  but  moderately  so  in  some  cases.  They  mostly 
arise  at  right  angles  to  the  parent  hypha.  The  thickness  of  the  parent 
hyphse  is  well  maintained  through  their  length,  although  diminishing 
slightly  to  the  end.  There  are,  however,  some  cases  where  the  hyphsB 
are  enlarged  oi^  contracted  at  various  x)oints  in  their  course.  Conidia 
recently  matured  germinate  in  moist  cultures  very  readily  after  a 
jieriod  of  three  or  four  hours;  those  having  been  matured  several 
weeks  germinate  more  irregularly  and  slowly. 

The  mycelium  within  the  hast  plant  is  composed  of  hyphee  very  simi- 
lar to  those  of  germinating  spores.  At  points  adjacent  to  the  spore 
clusters  the  hyphse  are  apt  to  make  more  or  less  abrupt  turns,  and  at 
the  angles  they  are  sometimes  considerably  swollen.  While  culture 
hyphae  are  rarely  more  than  4  ;/  in  thickness,  often  considerably  less, 
those  near  forming  spore  clusters  in  the  leaf  may  reach  5  /i  in  thick- 
ness or  even  more.  As  the  hyphae  branch  and  grow  through  the  tissue 
of  the  leaf  their  thickness  is  reduced  till  those  distant  from  the  si)ore 
clusters  are  very  fine.  In  general  the  hyphae  vary  in  thickness  from  3 
to  5  //.  They  have  been  seen  in  all  the  tissues  of  the  leaf,  and  nearly 
always  occupy  the  intercellular  spaces.  They  are  seen  to  wind  among 
the  cells  of  the  palisade  tissue,  in  some  cases  going  directly  down  be- 
tween those  cells  to  the  more  loosely  arranged  palisade  tissue  or  spongy 
parenchyma  as  the  case  may  be.  I  have  seen  numerous  hypbie  in  the 
epidermal  cells,  and  one  hypha  passed  for  a  considerable  distan(!e,  from 
cell  to  cell,  through  the  epidermis.  The  finer  vegetative  hypha?  are 
quite  clear  and  are  not  easily  distinguished,  while  their  septa  are  seen 
with  much  diflBculty.  The  larger  hyphae  are  more  distinctly  septate 
and  the  finely  granular  contents  are  rather  indistinct.  The  walls  ai-e 
distinct  under  an  enlargement  of  500  to^SOO  diameters. 

At  or  near  the  center  of  the  affected  lejif  tissue  the  mycelial  liyplire 
become  grouped,  either  within  the  epidermal  cells  or  just  below  them. 
Here  is  fonned  a  tubercular  mass  of  heavy-walled  cells,  giving  rise  to 
erect  thick-walled  hyphte  or  conidiophores.  The  tubercular  ma^s  when 
soaked  for  several  days  in  water  may  be  pressed  and  teased  apart,  so 
as  to  show  that  it  is  a  compound  bodj^  made  up  of  groups  of  thick- walled 
storage  cells  supported  ui)on  a  single  hypha  of  the  mycelium.    These 
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thick  cells  give  rise  to  firom  1  to  6  or  more  conidiophores.  I  have  figured 
the  tabercalar  mass  and  several  of  the  component  groups  of  cells  ^itl 
their  single  hyphae  and  varying  nomber  of  conidiophores.  (Plate  xni. 
Figs.  1-7.)  The  compound  tubercular  masses  vary  greatly  in  size,  usn 
ally  3  to  15  /i  in  diameter.  The  number  of  conidiophores  arising  from 
them  commonly  varies  from  20  to  50,  but  I  have  seen  two  well-developed 
conidiophores  issuing  alone  from  a  stoma  and  having  a  well-defined  in 
bercular  base,  with  at  least  two  distinct  mycelial  hyphse  springing  from 
it.  It  is  also  common  to  find  a  greater  number  than  50  conidiophores 
in  one  fascicle. 

The  fascicle  of  conidiophores  pushes  through  the  epidermis,  or,  in 
some  cases,  through  a  stoma.  The  cuticle  is  raised,  pierced,  and  broken 
by  the  pressure,  and  the  conidiophores  arise  to  a  height  of  14-43  /i  or 
more.  The  walls  of  these  conidiophores  are  rather  thick,  but  not  as 
dark  in  color  as  they  afterwards  become.  The  conidiophore  may  \^ 
simple  with  the  basal  part  somewhat  swollen,  or  it  may  be  more  or  les?i 
twisted  and  curved.  It  is  common  to  find  the  distal  end  sharply  bent 
to  one  side  and  then  turned  upward,  giving  a  shouldered  form.  Wbeit- 
this  is  repeated  it  forms  a  dentate  end.  I  have  seen  at  least  five  sucb 
irregularities  in  one  conidiophore.  From  the  tip  of  this  straight,  curveti, 
shouldered,  or  toothed  conidiophore  arises  the  conidium  already  <ie 
scribed.  For  stages  in  the  growth  of  the  conidium  see  Plate  xi.  Figs. 
9-17.  In  some  cases  two  conidia  have  been  seen  attached  to  the 
conidiophore  at  the  same  time.  One  arose  from  the  curved  tip,  and 
the  other  from  the  shoulder  of  the  conidiophore.  From  the  number  of 
curves  made  by  the  conidiophore  it  appears  probable  that  several  suc- 
cessive conidia  are  sometimes  produced  vLpon  them.  In  transverse 
diameter  the  conidiophore  varies  between  3/iand  5 /i,  but  when  should- 
ered the  tip  is  much  reduced.  The  fascicles  may  be  at  first  made  up 
of  slightly  curving  and  mostly  tapering  conidiophores.  They  may  pre- 
sent a  mingling  of  the  curved,  shouldered,  and  toothed  conditions,  or 
else,  especially  when  old,  wholly  composed  of  the  shouldered  and  tootbed 
forms.  The  matured  conidiophore  is  capable  of  sending  from  its  ex- 
tremity a  secondary  growth  in  cases  where  much  moisture  is  i)reseiit. 
This  new  growth  takes  the  form  of  a  tubular  prolongation,  and  iu  some 
cases  observed  it  has  produced  terminal  conidia.  In  one  instance  two 
conidia  were  attached  to  this  secondary  prolongation.  The  wall  of 
this  secondary  growth  is  lighter  in  color  than  the  basal  matured  por 
tion.  As  shown  in  Fig.  8,  Plate  xiii,  these  secondary  growths  become 
shouldered  as  with  the  matured  basal  part.  They  become  septate,  ami 
are  separated  from  the  base  by  a  distinct  septum.  The  mature  coiudu>- 
phores  may  also  become  sparsely  septate.  The  attachment  of  the  conid 
ium  to  the  conidiophore  is  very  unstable.  In  some  cases  there  is  a 
membrane  between  the  mature  conidium  and  its  conidiophore,  which 
resembles  a  broad  and  short  sterigma  (Plate  xi,  Figs.  17  and  18). 
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EXPLANATION  OF  PLATES. 

Plate  XI. 

Fig.  1.  Peach  leaf  Infested  by  Ceroo9para  ciroum$oi»»af  Saoc,  natural  size  and  show- 
ing about  forty-five  points  of  infection.  The  circular  pieces  of  dead  tissue 
hare  fallen  out  in  several  places.  The  leaf  was  taken  in  October  from  a 
tree  immediately  adjoining  a  badly  infested  almond  tree.  Orchard  of  J. 
8.  Baldwin,  Orange,  Cal. 

2.  Almond  twig,  new  growth,  infrated  by  C.  eircumscissaf  8acc.     From  orchard 

of  J.  8.  Baldwin,  Orange,  Cal.    Natural  size. 

3.  Almond  twig,  old  wood  ( f ),  maguified  2^  diameters ;  a,  the  oval  disk  of  tis- 

sue killed  by  the  fungus ;  5,  central,  lighter,  conidia-bearing  portion ;  c, 
the  fascicles  of  conidiophores ;  d,  d,  large  portion  of  the  side  of  the  twig, 
probably  indirectly  killed  by  the  fungus. 

4.  Transverse  section  through  an  almond  twig  partially  killed  by  C  circum- 

€ci»9a,  Sacc,  enlarged  16  times;  a,  pith  cells;  6,  xylem  and  xylem  rays;  c, 
phloem  and  phloem  rays;  d,  cortical  parenchyma;  e,  epidermis;  /,  corti- 
cal parenchyma  killed  by  the  parasite;  g,  fruiting  bodies  of  the  parasite; 
h,  cambium  tissue  and  xylem  rays  destroyed. 

5.  Almond  leaf  affected  by  the  fungus,  natural  size. 

6.  Small  portion  of  an  affected  almond  leaf,  magnified  3^  diameters ;  a,  disk 

affected  by  the  fungus;  6,  somewhat  lighter,  conidia-bearing  center;  c, 
crescent-shaped  space  left  by  the  shrinking  of  the  infected  tissue;  d  and 
e,  spaces  where  the  tissue  has  been  excised  through  the  action  of  the  para- 
site. 
7-^.  Transverse  section  of  an  affected  spot  in  an  almond  leaf,  showing  the  curv- 
ature of  the  tissue  and  the  contained  and  protected  fruiting  bodies. 
9-17.  Conidia  and  conidiophores,  the  former  in  various  stages  of  growth.    The 
conidium  at  Fig.  17  is  mature  and  separating  from  its  conidiophore,  show, 
ing  at  its  base  a  vesicular  membrane  or  sterigma  occasionally  observable. 
A  large  number  of  conidiophores  of  many  forms,  the  straight,  shouldered- 
curved,  and  more  or  less  dentate  forms  are  here  shown. 
18-29.  Various  forms  of  mature  conidia,  from  those  of  2  cells  (Fig.  26)  to  those  of  5 
cells  (Figs.  23  and  27).    One  bifurcate  conidium  is  shown  in  Fig.  29. 
30.  Section  of  infested  almond  leaf,  showing  the  fascicle  of  conidiophores  rest- 
ing on  an  indistinct,  tubercular  base,  from  which  arise  at  least  two  hyphse. 
The  cells  of  the  leaf  are  much  shrunken  and  some  of  them  are  out  of  place, 
owing  to  the  efforts  made  to  free  the  mycelium  from  the  tissue. 

Plate  XII. 

Figs.  1-3.  Conidia  of  C.  droumaciBBa  prior  to  germination;  a,  enlarged  extremities  of 
the  sx>ores  prior  to  germination,  and  showing  the  clear  spot  seen  before 
the  pushing  out  of  the  germ  tube. 
4.  Conidium  of  4  cells  with  newly  formed  germ  tubes  at  a  a. 
5-8.  Conidia  of  2,  4,  and  5  cells,  with  one  or  more  germ  tubes,  uubranched  and 
of  various  lengths.  Figs.  6-9,  a,  show  the  gathering  of  the  cell  contents 
at  the  ends  of  the  cells  and  the  numerous  refractive  bodies  found  there 
at  the  time  of  germination  or  before. 

10.  Conidium  of  5  cells  after  jfcrmlnation  from  the  end  cells;  a,  retracted  con- 

dition of  the  equatorial  portion  of  the  cells  just  prior  to  germiuation. 

11.  Conidium  of  5  cells  with  2  germ  tubes;  a,  a  germ  tube  arising  from  the 

central  cell  at  the  angle  between  the  lateral  wall  and  the  transverse 
septum. 
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Figs.  12.  Conidium  of  4  cells  and  3  germ  tnbes ;  a  and  h,  germ  tubes  arising  direetly 
from  the  side  of  the  conidinm. 
13.  Conidium  of  3  cells  and  2  germ  tubes;  a,  h,  branches  arising  from  a  germ 
tube  near  its  base. 
14-16.  Three  conidla  previous  to  germination ;  turning  in  part  to  one  side,  and 
thus  nearly  separating  the  cells  and  causing  them  to  stand  at  an  angle 
to  each  other;  a,  a,  a,  pointa  in  the  partly  separated  cells  where  the  cell 
wall  is  not  hardened  and  where  the  germ  tubes  usually  arise. 

17.  Conidium  of  3  cells  having  2  germ  tubes  with  its  cells  turned  to  one  side, 

admitting  of  the  germination  of  the  central  cell  from  the  septum. 

18.  Conidium  of  4  cells;  a,  2  cells  turned  at  right  angles  to  the  remaining  2; 

Cf  the  outer  cells  of  both  a  and  c  have  already  germinated;  d^  points 
where  the  germ  tubes  of  the  two  interior  cells  should  push  out,  the  tube 
from  one  of  these  having  already  appeared,  b. 

19.  Conidium  of  3  cells  and  4  germ  tnbes,  a,  6,  c,  d;  a,  germ  tube  arising  from 

the  inner  end  of  a  terminal  cell. 

20.  A  5-celled  conidium  with  two  long,  unbranched  germ  tubes  extending  at 

right  angles  to  each  other. 

21.  A  conidium  of  3  or  4  cells  having  3  rather  long,  unbranched  germ  tnbes. 

22.  A  conidium  of  3  cells  and  3  germ  tubes. 

23.  Interior  germination.    An  inner  cell  has  pushed  out  a  germ  tube,  a,  into 

and  through  the  end  cell  of  the  conidium. 

24.  Conidium  with  several  germ  tubes,  some  septate  and  some  branched. 
25,26.  Conidla  showing  septate  germ  tube  •and  branch.     25,  a,  septa;  26,     a, 

branch. 
27.  Conidium  with  germ  tube,  showing  many  septa  and  branches,    a,  branches. 
Germinations  obtained  in  moist  cultures.    All  figures  enlarged  800  diameters^ 

Platk  XIII. 

Fig.  1.  Conidiophores  of  Cercospora  ctrciim«ci««a,  Sacc;  a,  tubercular  mass  of  thick* 
walled  cells  just  beneath  the  cuticle  of  the  affected  almond  Ic^af,  d,  sup- 
ported by  the  mycelium,  c,  and  bearing  the  conidiophores,  h. 
2.  Two  mycelial  hyphse,  a,  a,  connecte<l  with  the  thick- walled  storage  cells,  b, 
supporting  the  conidiophores,  e. 
3-7.  Various  portions  of  the  conidia-bearing  organs,  similar  U)  those  of  Fig.  2 ; 
letters  as  in  Fig.  2. 

8.  a.  First  conidiophores,  with  dark  heavy  wall;  &,  a  secondary  or  later  growth 

from  a,  which  is  shouldered,  c,  and  bears  at  the  curved  tip  a  forming  co- 
nidium, d;  f,  Heptum. 

9.  Secondary  conidiophores,  a,  6,  bearing  conidia,  c,  d;  e,/,  points  of  attach- 

ment of  two  conidla  to  the  single  conidiophore ; /,  shouldered  attachment; 
e,  special  attachment. 

10.  Fascicle  of  conidiophores,  a,  having  thick  dark  walls  and  mostly  shouldered 

or  curved,  with  a  secondary  terminal  growth,  b.  Thin  terminal  growth 
may  or  may  nut  be  septate  beyond  itn  point  of  origin,  and  is  most  com- 
monly produced  where  there  is  much  moisture. 

11.  Upper  view  of  conidiophores. 

12.  An  old  fascicle  of  conidiophores,  showing  the  twisted  and  distorted  forms 

which  they  often  take  after  having  produced  conidia. 

13.  Fascicle  of  conidiophores,  a,  with  numerous  attached  couidia,  6.      This 

shows  that  the  distal  portion  of  the  conidium  is  that  having  the  reduced 
diameter. 
All  figures    from  nature.     Figs.  1-6  and  8-12  magnified  800  diameters;  Figs.  7 
and  13  magnified  600  diameters. 
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Plate  XIV. 

An  almond  grove  near  Orange,  Cal.,  prematurely  stripped  of  leaves  daring  July, 
1891^  throagh  the  action  of  Cercospara  circumscissa  Sacc.,  combined  with  the  lack  of 
sufficient  moisture.  Many  terminal  twigs  of  last  year's  growth  are  dead  and  dry. 
From  photography  August  5,  1891. 


SUaOESTIONS  IN  REGARD  TO  THE  TREATMENT  OF  CERCOSPORA 

CIRCUMSCISSA. 

By  B.  T.  Galloway. 

As  stated  by  Mr.  Pierce,  no  experiments  of  consequence  looking  to- 
ward the  prevention  of  the  disease  under  consideration  have  been  made 
in  this  country.  Some  work,  however,  along  this  line  has  been  under- 
taken in  Australia,  while  a  number  of  diseases  of  a  similar  nature  are 
successfully  treated  every  year  in  the  eastern  part  of  the  United  States. 
From  these  facts  and  from  the  life  history  of  the  fungus  causing  the 
almond  disease,  which  Mr.  Pierce  has  so  fully  set  forth,  we  are  able  to 
make  some  suggestions  in  regard  to  treatment.  In  the  first  place  it 
must  be  borne  in  mind  that  the  foliage  of  the  almond  and  peach  is  easily 
iDJured  by  both  fungicides  and  insecticides.  Bordeaux  mixture,  which 
we  use  successfully  in  combating  various  diseases  of  the  pear,  cherry, 
and  quince,  and  which  never  injures  the  foliage  of  these  plants,  under 
certain  conditions  has  been  known  to  sometimes  kill  the  leaves  of  peach 
trees  and  even  in  some  cases  to  destroy  young  wood,  fruit,  and  flowers. 
In  our  experience  the  ammoniacal  solution  of  copper  carbonate  has 
proved  the  safest  and  best  fungicide  for  the  peach  and  almond.  The 
formula  we  shall  adopt  in  all  our  work  the  coming  season  is  as  fol- 
lows: 

Copper  carbonate oances. .    5 

Aqua  ammonia  (2GP) pints. .    3 

Water gallons..  45 

The  copper  carbonate  should  be  placed  in  an  ordinary  wooden  paU 
and  just  enough  water  added  to  make  a  thick  paste.  Then  pour  in  the 
ammonia  and  stir  until  all  the  copper  is  dissolved.  If  3  pints  of  am- 
monia is  not  enough  to  thoroughly  dissolve  all  the  copper  add  a  suf- 
ficient quantity  to  bring  about  this  result.  When  completely  dissolved 
pour  the  copper  solution  into  a  barrel  holding  40  or  45  gallons,  then  fill 
the  barrel  with  water.  Where  there  are  a  large  number  of  trees  to 
treat  we  find  it  very  convenient  to  prepare  the  concentrated  ammoniacal 
solution  in  advance.  This  can  be  done  at  leisure,  taking  care  always 
to  put  the  liquid  into  a  tightly  corked  jug  or  demijohn  as  soon  as  it  is 
made.  When  ready  to  spray  take  the  concentrated  fluid  into  the  field 
and  for  every  three  pints  add  46  gallons  of  water. 

In  order  to  protect  the  foliage  from  the  attacks  of  the  Cercospara  it 
would  probably  be  best  to  begin  the  application  of  the  ammoniacal  so- 
16788—1^0.  2 2 
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lation  just  as  soon  as  the  leaves  appear.  A  second  application  shonld 
be  made  in  ten  or  twelve  day s,  followed  by  a  third  two  weeks  later.  It 
is  possible  that  three  applications  would  hold  the  disease  in  chet^L 
Doubtless  six  or  seven  sprayings  would  be  better  and  would  pay  in  the 
end;  three  sprayings  should  be  made  as  directed  above,  the  others 
thereafter  at  intervals  of  two  weeks.  For  applying  the  solution  a  good 
strong  force  pump  provided  with  two  lengths  of  discharge  hose  and  two 
spraying  nozzles  is  necessary.  Any  good  force  pump  will  answer,  pro- 
viding it  is  light  and  strong  and  the  working  parts  are  made  of  brass. 
We  usually  mount  the  pump  on  a  barrel  and  attach  two  pieces  of  oue- 
fourth  inch  cloth  insertion  hose,  each  about  15  feet  long.  At  the  end  of 
each  hose  we  fasten  an  improved  Yermorel  nozzle.  About  2  feet  of 
the  hose  is  then  wired  to  a  piece  of  cane  fishing  rod,  8  or  10  feet  loug, 
allowing  the  nozzle  to  project  an  inch  or  two  beyond  the  pole.  The 
barrel  and  pump  are  then  placed  in  a  wagon  while  a  man  standing  on 
the  ground  at  each  side  of  this  outfit  manages  the  nozzles.  Another 
man  stands  in  the  wagon  and  in  addition  to  looking  after  the  horses 
does  the  pumping.  By  means  of  the  long  hose  and  poles  the  spray  may 
be  quickly  directed  over  a  tree  on  each  side  of  the  wagon.  Two  trees 
being  sprayed  in  this  way  the  horses  are  driven  opxK>site  two  moretrees 
when  the  spraying  is  again  repeated.  In  this  way  a  large  orchard  may 
be  treated  in  a  comparatively  short  time. 

For  trees  from  12  to  15  feet  high  it  will  require  about  1  gallon  of 
the  solution  for  each  application.  With  an  apparatus  such  as  we  have 
described  a  tree  maybe  sprayed  in  one  and  a  half  or  two  minutes.  Es 
timating  the  cost  of  the  team  and  men  at  $6  per  day,  the  copj^er  car- 
bonate and  ammonia  at  40  and  8  cents  per  jwund  respectively,  eiieli 
tree  should  be  sprayed  six  times  for  10  or  15  cents.  The  cost  may  be 
still  further  reduced  by  making  the  copper  carbonate  at  home.  Direc- 
tions for  doing  this  were  published  by  us  in  Farmers'  Bulletin  No.  4, 
but  for  the  benefit  of  Californians  who  may  not  have  seen  this  pubUca- 
tion,  we  give  below  the  formula: 

In  a  tub  or  barrel  dissolve  6  pounds  of  copper  sulphate  in  hot  water.  In  another 
suitable  veswel  dissolve  7  pounds  of  sal  soda  in  hot  water.  When  the  two  solution* 
are  cool,  pour  the  second  slowly  into  the  first,  then  add  water  until  the  tub  or  half 
barrel  is  full.  Stir  the  solution  thoroughly  and  let  it  stand  for  twenty-four  hours 
then  Hii>hon  oft  the  clear  liquid  and  add  fresh  water.  Stir  again,  and  ag^ain  allow  the 
solution  to  stand  twenty-four  hours;  siphon  off  the  clear  liquid  as  before,  then  ri> 
move  and  dry  the  sediment,  which  is  carlwuate  of  copper.  Using  the  above  quanti- 
ties of  copper  sulphate  aud  sal  soda  there  will  be  formed  2^  pounds  of  copper  carbonate. 
Sal  soda  sells  at  wholesale  for  1^  cents  per  pouud,  so  that  on  this  basis  the  neces^an' 
chemicals  to  make  2^  pounds  of  copper  carbonate  will  cost  46^  cents,  or  18f  ceut«  for 
1  pound.    The  usual  wholesale  price  for  this  chemical  is  40  ceut«  per  ponnd. 

It  will  be  se^n  that  it  will  not  be  costly  or  difficult  to  carry  out  the 
foregoing  suggestions.  It  is  to  be  hoped,  therefore,  that  the  treatment 
will  be  tried  at  leiist  sufficiently  to  obtain  some  definite  information  on 
the  subject. 
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CLUB-ROOT  IN  THE  UNITED  STATES. 
By  A.  C.  Eycleshymer. 

(PUtes  XT,  XVI.) 

Since  the  disease  club-root  is  'forcing  itself  more  and  more  upon 
the  attention  of  American  agriculturists,  it  is  of  the  utmost  importance 
that  all  the  facts,  at  present  known,  concerning  this  destructive  dis- 
ease should  be  brought  together,  that  the  best  means  for  its  prevention 
may  be  suggested.  With  this  end  in  view,  a  series  of  inquiries  was 
addressed  by  the  writer  in  1889,  to  practical  gardeners  throughout  the 
United  States,  and  also  to  the  officers  of  experiment  stations  and  others 
likely  to  be  able  to  give  information  regarding  distribution,  cause, 
remedies,  etc.  At  the  same  time  exx>eriments  were  carried  on  in  the 
hothouse,  seedlings  of  cabbages  and  turnips  being  raised  under  con- 
ditions favorable  for  the  development  of  the  parasite  and  infected  by 
mixing  portions  of  diseased  turnips  with  the  soil.  The  correspondence 
and  experiments  were  continued  during  two  seasons.  The  results  are 
communicated  in  the  following  preliminary  report,  as  the  work  for  the 
present  has  been  interrupted,  so  that  the  series  of  experiments  under- 
taken can  not  be  completed. 

The  origin  of  the  disease  is  not  known.  Its  existence  in  Scotland 
was  first  detected  in  1780,  but  little  damage  was  caused  until  1820. 
This  is  the  earliest  knowledge  we  have  of  the  disease.  It  is  at  present 
known  in  England,  Scotland,  and  Ireland,  as  ambury,  anbury,  hanbury, 
and  fingers-and-toes.  In  Eussia,  kaiKuistnaja  kila.  Germany,  kohl- 
hemie.  Belgium,  vingerziekt.  France,  maladie  digitoire.  In  the 
United  States  it  is  known  by  the  various  names,  club-foot,  club-root, 
clump-foot,  and  clubbing. 

Its  distribution  in  the  United  States  is  quite  difficult  to  ascertain. 
There  is  no  doubt,  however,  that  its  stronghold  at  present  is  in  the  New 
England  and  Middle  States,  especially  in  Connecticut,  Ehode  Island, 
Massachusetts,  New  Jersey,  Delaware,  and  in  the  southeastern  portions 
of  New  York  and  Pennsylvania.  From  this  region  it  has  extended  south- 
ward through  Maryland  and  Virginia  to  the  Garolinas.  The  disease 
has  occurred  in  Missouri,  Illinois,  Wisconsin,  Iowa,  and  Michigan. 
Beyond  the  regions  just  named  there  is  not  sufficieut  evidence  of  its 
appearance. 

The  amount  of  damage  caused  by  the  disease  is  enormous.  Woronin 
estimates  the  loss  in  the  vicinity  of  St.  Petersburg,  Eussia,  for  the  year 
1876,  at  $225,000.  In  the  United  States,  wherever  the  disease  is  prev- 
alent, it  is  considered  one  of  the  worst  enemies  of  the  market  gar- 
dener, destroying  in  many  cases  the  entire  crop. 

The  plants  affected  are  for  the  greater  part  confined  to  the  genus 
Brasmcay  including  the  cabbage,  cauliflower,  turnip,  and  rutabaga.  Hal- 
sted  has  recently  described  it  as  occurring  on  the  radish.  In  Eussia  it 
also  affects  the  genera  Matthiola  and  Iberis. 
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The  disease  attacks  the  young  seedlings  and  generally  shows  iue^f 
in  ft'om  three  to  live  weeks.  It  is  first  indicated  externally  by  the  5«> 
called  "  flagging"  of  the  leaves.  The  chlorophyll  no  longer  shows  the 
dark  green  eolor  characteristic  of  perfectly  healthy  plants,  bntalightei 
and  yellowish  tinge.  Upon  examining  the  roots  of  the  plants  thu> 
affected  there  are  found  tubercular  outgrowths  or  excrescences  vary 
ing  in  size,  according  to  age,  from  those  scarcely  distinguishable  :<• 
those  ten  or  twelve  times  the  diameter  of  the  normal  root  The^e 
swellings  seem  to  be  confined  exclusively  to  roots,  never  occurring  on 
the  stem  or  leaves. 

Under  the  various  names  by  which  the  disease  is  known  probably 
many  tubercular  swellings  have  been  described  which  bear  no  relatittL 
to  true  club-root.  Buckman'',*  for  example,  says:  "Every  field, 
whether  of  parsnips,  carrots,  or  turnips,  will  contain  roots  affected  with 
finger- and-toe,"  and  claims  this  to  be  a  reversion  to  their  original  wild 
form,  but  he  has  evidently  given  a  description  of  the  digitate  appear 
ance  as  distinguished  from  the  smooth  unbranched  condition  of  well 
developed  specimens. 

So  closely  do  the  characteristics  resemble  those  present  on  the  roots 
of  the  potato,  tomato,  and  parsnip  caused  by  a  nematode  that  one 
would  consider  them,  from  a  mere  casual  examination,  to  be  identic;i]. 
In  speaking  of  these  galls  Atkinson'  says:  "In  external  appearance 
the  enlargements  of  the  roots  of  the  Crucifene,  which  are  called  club 
foot,  very  much  resemble  the  root  galls.  Unless  one  was  pretty  cer 
tain  of  the  locality  from  which  the  diseased  specimens  came,  it  would 
be  venturesome  to  undertake  to  say  whether  it  was  root  gall  or  clab- 
foot.'' 

Another  form  of  tubercular  swelling  is  that  found  on  various  speri 
mens  of  Leguminosae  (clover,  beans,  peas,  vetches,  etc.)  described  by 
Ward'*,  Brunchorst®,  Schindler*^,  Tschirch',  Prazmowski*',  Beyerinek^ 
and  others.  Since  there  is  considerable  variation  on  therootsof  different 
species,  there  might  arise  some  difftculty  in  distinguishing  these  frt>iu 
club-root.  Seignette  has  r«H;ently  described  swellings  probably  due  to 
variation  of  temperature.  The  fact  that  various  forms  of  excrescences 
on  roots  are  plainly  due  to  widely  different  causes  indicates  the  neies 
sity  of  discrimination  in  order  to  avoid  confusion. 

Careful  examination  of  the  outgrowths  occurring  on  the  roots  au<l 
rootlets  of  the  {^enus  Brassica  show  the  elongated,  ftisiform  sweUing  to 
be  more  characteristic  of  those  occurring  on  the  cabbage  (Plate  xv, 
Fig.  1),  while  those  on  the  turnip  are  round  or  oval  (Plate  xv,  Fig.  -'. 
Extended  comparison  of  diseased  turnips  and  cabbages  give  no  siii»- 
port  to  the  view  of  W.  G.  Smith  that  the  cause  of  the  disease  can  In- 
predicted  from  the  form  of  the  swellings.  To  the  unaided  eye  theseout- 
growths,  especially   in  the  earlier  stages,  do  not  seem  to  differ  eitlur 

*  The  numbers  given  after  authorities  refer  to  the  bibliography  at  the  end  of  the 
paper. 
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internally  or  externally  from  the  sound  tissue.  In  the  later  stages 
there  is  a  change  from  i)early  white  to  a  yellowish  brown.  Instead  of 
a  smooth  convex  outline  the  surface  is  fiiU  of  fissures,  secondary  fungi 
gain  access,  decomposition  begins,  and  the  foul  odor  arises  which  is  so 
characteristic  of  the  disease.  These  api)earances  are  esi)ecially  notice- 
able in  the  turnip.    (Plate  xv,  Fig.  3.) 

In  the  study  of  the  minute  anatomy  use  was  made  of  freehand  sec- 
tions.    Serial  sections  were  also  used  to  a  considerable  extent,  the 
material  being  embedded  in  celloidin  and  cut  with  the  microtome.    Sec- 
tions through  stem  and  leaf  show  no  trace  of  any  parasite.    If  a  trans- 
verse section  of  one  of  the  spindle-like  swellings  of  the  cabbage  be  cut 
along  the  line  a,  b  (Plate  xv,  Fig.  4),  where  the  hjT)ertrophy  is  least 
marked,  and  examined  with  a  low  power,  a  more  or  less  mottled  ap- 
X)earanceis  seen  (Plate  xv,  Fig.  5).    This  is  due  to  the  presence  of  the 
parasite  Plasmodiophora  brtMsictey   Wor.'',  which  is  undoubtedly  the 
principal  cause  of  the  club-root  disease.    A  very  noticeable  feature  is 
that,  in  general,  this  appearance  is  found  in  the  vicinity  of  the  cambium 
e  and  tracheae  tr  of  the  axial  portion.    Examination  with  a  higher 
power  shows  this  mottled  api)earance  to  be  due  to  the  presence  of  mi- 
nute spherical  bodies,  which  are  so  densely  packed  that  the  entire  lumen 
of  the  ceU  is  filled.    Sections  of  the  turnip  along  the  line  a  b  (Plate  xv. 
Fig.  6)  show  different  stages  in  the  development  of  the  Myxomycete. 
There  is  often  found  in  the  same  section  all  the  transitional  stages  be- 
tween the  Plasmodium  and  mature  spores  (Plate  xv.  Fig.  C»  a,  6,  c). 
The  individual  cells  of  the  thin-walled  parenchyma  undergo  a  ma(i'ked 
hypertrophy.    This  is  shown  by  comparing  Figs.  7  and  8.     The  draw- 
ings are  made  from  the  same  section  taken  along  the  line  c  d  of 
Fig.  6,  Plate  xv.    Fig.  7  shows  the  normal  tissue  of  the  cambium 
zone  taken  from  the  right  side,  while  Fig,  8  shows  the  pathological 
condition  as  it  occurs  on  the  opposite  side.    If  the  peripheral  layers 
a  be  made  to   coincide,  a  comparison  is  readily  made.    Moreover, 
this  swelling  is  noticed  in  cells  surrounding  those  infected  and  where 
no  trace  of  the  parasite  could  be  found.    Yet  this  is  not  sufficient  to 
account  for  the  enormous  tubercles  shown  in  Plate  xv,  Figs.  1  and  2. 
This  would  seem  to  justify  Woronin's*"  statement  that  the  swellings 
are  not  only  caused  through  the  hypertrophy  of  individual  cells,  but 
also  by  an  increase  through  cell  division.    The  trachea?  apparently  un- 
dergo no  changes.    Plate  xvi.  Fig.  9,  taken  from  a  section  along  the  line 
a  b  of  Fig.  10  shows  one  of  the  vessels  more  highly  magnified.     It  is 
completely  filled  with  the  Plasmodium,  while  the  surrounding  tissue  is 
free  from  any  trace  of  disease.    This  at  once  suggests  that  the  para- 
site may  thus  be  readily  carried  to  different  parts  of  the  tissue.    If  now 
the  contents  of  the  cells  of  the  medullary  rays  be  examined  they  are 
found,  in  the  normal  tissue,  to  be  loaded  with  starch.    Comparing  the 
pathological  tissue  from  the  same  region  a  marked  change  is  noticed. 
Instead  of  the  small  cells  well  stored  with  reserve  food,  we  have  the 
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Fig.  7.— Transverse  section  along  line  td  of  Plat©  XV,  Fig.  6.    Tlie  portion  repreaentcd  la  Uken  froa 
the  normal  tissue  fonnd  on  the  right  side,  X  ^0. 


'*^*'i.  8.— TranHverse  Hcctiou  aluug  the  same  line  ec/,  but  taken  from  the  left  side,  x  200. 
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enormously  swollen  cells  shown  in  Plate  xv,  Fig.  6%  in  which  there  is  no 
trace  of  the  starch,  i.  e.,  so  &r  as  could  be  determined  by  the  use  of 
iodine.  Testing  with  Schulze's  solution,  or  hydrochloric  acid  and  phlo- 
roglucine,  a  lignifled  condition  of  the  cell  walls  is  found,  though  to  a 
less  degree  than  in  the  regions  where  the  cells  are  entirely  filled  with 
spores.  Often  the  cells  of  the  cambium  are  so  pressed  out  of  shape 
that  the  tangential  walls  alone  are  distinguishable. 

If  a  bit  of  the  tissue,  in  which  spores  are  found  so  abundantly,  be 
placed  under  a  cover  glass  and  lightly  tapped  the  spores  are  set  free. 
If  the  slide  be  now  placed  in  a  moist  chamber  and  allowed  to  remain 
from  four  or  five  to  twenty-four  hours,  the  swarm  cells  are  distinguished 
either  on  the  slide  (Plate  xvi,  Pig.  11),  or  escaping  from  the  si)ores  (Fig. 
12).    The  appearance  of  the  swarm  cell  after  escaping  is  that  of  an  irreg- 
ular protoplasmic  mass  which  undergoes  greater  or  less  changes  in  con- 
tour.   Plate  XVI-,  Fig.  11  a,  &,  c,  d, «,  /,  g,  represent  the  changes  of  outline 
through  which  one  of  the  swarm  cells  passed  in  about  fifteen  minutes. 
A  very  much  elongated  process,  cilium,  is  often  observed  (Fig.  11a). 
The  nucleus  is  often  plainly  visible  (Fig.  lie,  /).    Nothing  could  be 
determined  as  to  nuclear  changes.    It  seems  fair  to  snpx>ose,  however, 
that  these  correspond  to  what  has  been  observed  in  other  Myxomycetes. 
It  is  in  this  stage  of  its  existence  that  the  organism  is  supposed  to 
penetrate  the  root  hairs,  and  thus  gain  access  to  the  deeper  parts  of 
the  cortex.    Repeated  endeavors  were  made  by  means  of  slide  cul- 
tures to  observe  the  penetration  of  these  swarm  cells,  but  without  suc- 
cess.   This  is  a  point  that  needs  further  observation.    The  penetration 
has  never  been  observed,  and  it  is  possible  that  it  is  through  ruptures 
in  the  tissue,  caused  by  insects,  worms,  or  other  forms,  which  are  con- 
stantly present  in  the  soil.    If  the  slide  be  kept  in  a  moist  chamber  for 
four  or  five  days,  other  and  larger  forms  are  present  (Plate  xvi,  Fig.  13), 
while  the  swarm  cells  have  almost  entirely  disappeared.    It  is  quite  proba- 
ble that  the  larger  forms  result  from  a  fusion  of  the  swarm  cells,  but  direct 
proof  is  wanting.    These  forms  undergo  the  same  changes  of  outline  as 
described  for  the  swarm  cell  (Plate  xvi,  Fig.  13a,  6,  c,  d).    A  nucleus  is 
plainly  visible  and  a  pulsating  vacuole  is  present.    It  is  worthy  of  note 
that  in  the  tissues  these  forms  are  never  observed,  while  in  slide  cul- 
tures they  are  very  abundant.    Another  condition  observed  is  repre- 
sented in  Plate  xvi.  Fig.  14,  and  may  be  designated  as  an  early  plasmodial 
stage.    In  most  cases  it  does  not  at  first  fill  the  entire  lumen,  and  more 
or  less  branching  filaments  extend  to  the  walls  of  the  cell,  often  appar- 
ently continuous  with  the  Plasmodium  of  the  adjoining  cell.    It  often 
presents  a  somewhat  aggregated  api)earance  (Plate  xvi.  Fig.  14).    Vac- 
uoles are  always  present.    They  are,  however,  of  a  decidedly  different 
natiure  from  those  found  in  the  forms  represented  in  Plate  xvi,  Fig.  13. 
In  that,  no  pulsation  is  observed.    Nuclei  can  not  be  observed  by  the 
use  of  ordinary  nuclear  stains;  acetic  methyl  green ;  ineric  aniline  blue ; 
acetic  carmine,  etc.    The  absence  of  starch  in  all  cells  occupied  by  plas- 
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modia  leads  one  to  strongly  snsx)ect  it  has  been  digested  by  the  mass. 
Dr.  Wortnian  performed  experiments  which  seem  to  show  conclusively 
that  the  plasmodiam  of  Fuligo  took  in  and  digested  starch  grains. 
It  is  highly  probable  that  the  same  takes  place  in  the  plasmodinm 
above  described.  In  this  would  be  found  an  explanation  of  the  fact 
already  referred  to,  that  in  the  medullary  rays  of  diseased  parts  uo 
trace  of  the  starch  can  be  found. 

Passing  to  stages  which  are  probably  later,  since  they  occur  in  tissue 
where  ripe  si)ores  are  very  abundant,  the  Plasmodium  is  found  filling 
the  entire  lumen  of  the  cell  and  presenting  a  reticulated  granular  ap- 
pearance (Plate  XV,  Fig.  6*  a).  Another  appearance  often  noticed  is  rep- 
resented in  Fig.  6*  6,  where  the  granules  have  an  aggregated  aspect 
These  are  probably  changes  immediately  preceding  spore  formation,  Fig. 
6*c.  A  very  peculiar  appearance  of  the  Plasmodium  is  shown  in  Plat6 
XVI,  Fig.  15.  The  significance  of  this  is  unknown.  A  .possible  explana- 
tion might  be  the  irritation  caused  by  the  presence  of  bacteria,  but  a 
series  of  transitional  stages  between  those  indicated  in  Plate  xvi,  Figs. 
15  and  16,  were  observed. 

The  ripe  spove  is  composed  of  a  thin,  transparent,  refractive  outer 
portion  inclosing  a  more  or  less  granular  matrix,  in  which  are  embedded 
bodies  of  varying  size,  form,  and  refractive  power  (Plate  xvi,  Fig.  15). 
The  nature  of  the  bodies  could  not  be  determined ;  they  may  be  nuclei  or 
oil  globules.  From  each  of  these  spores  a  swarm  cell  escapes  into  the 
soil,  where  it  may  come  in  contact  with  the  rootlets  of  the  young  plant. 

Among  cabbages,  and  in  fact  all  members  of  the  genus  Brmsicc^  there 
seems  to  be  no  variety  exempt  from  attack.  Many  varieties  were  sown 
in  the  same  soil  under  similar  conditions,  and  so  far  as  could  be  deter- 
mined no  differences  were  present.  From  corresjwndence  the  same  con- 
clusion is  reached.  It  is  claimed  that  the  rutabaga  is  less  liable  to 
attack  than  the  common  variety,  and  when  sown  in  alternate  drills  with 
^^  purple  top"  they  produce  a  fair  crop,  while  the  latter  is  much  aflfected. 
As  to  the  variety  of  radishes  attacked,  no  information  is  at  hand.  It 
is  now  generally  conceded  that  the  disease  occurs  after  all  kinds  of 
crops.  The  market  gardeners  consider  it  dangerous  to  grow  cabbage 
or  turnip  crops  on  the  same  ground  for  even  two  successive  years.  Ro- 
tation is  absolutely  necessary.  After  a  cabbage  or  turnip  crop  all  debris 
should  be  carefully  removed  and  burned. 

It  has  been  claimed  that  early  sowing  was  the  cause  of  the  disease. 
While  this  is  untenable,  there  is  undoubtedly  a  great  tendency  for  early 
sown  crops  to  become  infected,  especially  if  the  season  be  a  wet  one, 
thus  making  the  conditions  for  the  germination  of  the  spores  more  fa- 
vorable. The  disease  is  said  to  be  more  prevalent  along  trodden  paths 
indicating  that  the  rolling  of  ground  is  unadvisable. 

There  can  be  no  doubt  that  the  disease  is  propagated  to  a  considera- 
ble extent  through  the  decayed  material  left  on  the  field.  Yet  one  is 
puzzled  to  account  for  the  well  established  fact  that  it  is  found  occa- 
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sionally  on  newly  broken  ground  where  no  crop  has  ever  yet  been  grown. 
This  would  seem  to  indicate  that  certain  soils  harbor  the  organism  as  a 
saprophyte.  Poorly  drained  ground  often  shows  the  same  tendency. 
The  soils  otherwise  best  adapted  for  cabbage  growing  are  those  on  which 
the  organism  can  survive  best,  e.  g.j  bogs  and  swamps  which  are  rendered 
arable,  but  crops  grown  on  sandy  loam  are  less  subject  to  the  disease, 
as  are  also  those  grown  on  calcareous  soils.  Wherever  a  limestone  for- 
mation outerops  both  cabbages  and  turnips  are  comparatively  free  from 
attack.  Some  of  the  Long  Island  gardeners  raise  cabbages  season 
after  season  on  the  old  shell  heaps  without  any  trace  of  the  disease. 

It  often  occurs  that  turnips  or  cabbages  grown  on  ground  previously 
covered  with  compost  heaps  show  the  disease,  while  the  plants  all 
around  them  are  free.  Fertilizers  should  not  be  spread  over  the  ground 
in  the  autumn,  since  it  is  known  that  the  various  kinds  of  manure  form 
an  excellent  substratum  for  the  development  of  certain  Myxomycetes. 
If  applied,  it  should  by  ali  means  be  thoroughly  fermented. 

It  is  quite  evident,  from  the  nature  of  the  disease,  that  after  having 
gained  access  there  is  probably  no  cure.    Preventives  are  apparently 
the  only  means  by  which  the  ravages  of  the  disease  may  be  averted. 
Probably  the  want  of  clean  cultivation  is  one  of  the  most  fruitful  sources 
by  which  the  disease  is  propagated.    Of  all  the  various  preventives, 
ashes,  salt,  chalk,  lime,  bisulphide  of  carbon,  etc.,  suggested  by  both 
gardeners  and  scientists,  lime  seems  to  be  the  most  effectual.    If  ap- 
X>lied  to  the  land  during  the  spring  immediately  preceding,  it  very  sel- 
dom has  any  effect  on  the  ensuing  crop,  but  if  applied  a  year  and  a  half 
before,  it  almost  invariably  has  a  surprising  effect  in  preventing  the 
disease.    It  is  only  by  extended  experiments  that  the  best  methods  of 
application  can  be  determined.    Since  many  believe  the  disease  origin- 
ates largely  in  the  hot-bed  before  transplanting,  sterilization  of  the  soil 
should  be  tried.    Mixing  certain  proportions  of  unslaked  lime- with  the 
soil  used  in  the  hotbed  will  undoubtedly  modify,  to  a  considerable  ex- 
tent, the  occurrence  of  the  disease.    Hulst*"  makes  a  saturated  aqueous 
solution  of  chloride  of  lime,  sold  by  druggists  as  "  bleaching  powder." 
This  solution  is  diluted  with  three  parts  water  and  applied  to  the  roots 
of  the  plants  and  to  the  surrounding  soil  at  the  time  of  transplanting. 
In  from  two  to  three  weeks  this  is  followed  by  a  second  application. 

In  conclusion,  I  wish  to  call  attention  to  certain  forms  that  ani  al- 
most constantly  present.  Sections  of  tissue  containing  plasmodia  are 
rarely  examined  in  which  there  are  not  present  minute  bodies  undergo- 
ing vibratory  movements  very  similar  to  that  known  as  the  ''Brownian 
movement."  The  granules  are  very  large,  and  indeed  so  much  do  they 
resemble  micrococci  that  one  is  led  almost  irresistibly  to  the  conclusion 
that  this  is  the  explanation.  If  this  be  true  it  is  questionable  to  just 
what  extent  we  are  deaUng  with  tnie  plasmodia.  Ward^*  finds  the  so- 
called  Plasmodia  described  by  various  autliors  as  occurring  in  the  tuber- 
cles found  on  the  roots  of  Yicia  Faba  to  be  nothing  more  than  tjie  pro- 


86 

toplasm  of  the  cells,  Btimalated  into  increased  activity  by  parasitic  ^ 
mules.  While  there  is  bat  little  doabt  that  Plasmodiophora  hramjf, 
Wor.,  is  the  principal  cause  of  club-root,  it  is  by  no  means  iniprobab> 
that  bacterial  forms  play  quite  an  important  part.  Pare  cultures  shotilt. 
be  made  of  the  various  forms  so  generally  present  and  inoculation  ei 
periments  tried. 

I  hereby  desire  to  acknowledge  with  sincere  thanks  the  assistaDct 
I  have  received  through  the  kindness  of  Pro£  Spaulding,  under  whom 
the  work  was  begun  and  has  been  carried  thus  far.  I  am  indebted  to 
Dr.  Erwin  P.  Smith  of  the  Division  of  Vegetable  Pathology  of  tlie 
U.  8.  Department  of  Agriculture,  to  Dr.  Byron  D.  Halsted  of  the  Ne^ 
Jersey  Experiment  Station,  and  to  Mr.  George  A.  Schultz,  of  James 
burg,  N.  J.,  who  kindly  furnished  me  with  material.  To  the  botanist* 
of  the  various  experiment  stations  and  other  corresx>ondents,  who^ 
suggestions  have  been  of  much  value,  I  am  also  under  obligations. 
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EXPLANATION  OF  PLATES. 
Plate  XV. 

Fig.  1.  Specimen  of  diseased  cabbage,  after  Woronin.    Natural  size. 

2.  Specimen  of  diseased  turnip  root,  after  Sorauer.    Natural  size. 

3.  Portion  of  transverse  section  of  tnrnip.    Natural  size. 

4.  Rootlet  of  cabbage  showing  condition  seven  weeks  after  infection.    Natural 

size. 

5.  Transverse  section  of  rootlet  along  the  line  ab  in  which  the  spores  are  present, 

X65. 

6.  Portion  of  root  of  turnip  seven  weeks  after  infection.    Natural  size. 
6a.  Cells  firom  tranverse  section  along  line  ab  Fig.  6,  X  200. 

Plate  XVI.. 

Fig.  9.  Vessel  from  axial  portion.    Section  taken  from  along  line  a&.  Fig.  10,  X  600. 

10.  Diseased  rootlet  of  cabbage.    Natural  size. 

11.  Swarm  cell  drawn  at  short  intervals  to  show  constant  change  in  outlines, 

X  1,200. 

12.  Ripe  spores  from  some  of  which  swarm  cells  are  apparently  escaping,  X  1,200. 

13.  Probably  early  stages  of  plasmodia,  x  600. 
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Fig.  14.  Normal  plasmodiiim  as  found  in  early  stages  of  the  diseafle,  x  600. 

15.  Aggregated  appearance  of  Plasmodium  X  900. 

16.  Section  showing  another  aggregated  appearance  in  which   the  spherical 

masses  are  much  smailer,  X  200. 


FIELD  NOTES,  1891. 
By  Erwix  F.  Smith. 

It  can  scarcely  be  doubted  that  climatic  conditions  exert  a  marked 
influence  on  the  spread  of  many  fungous  diseases.  Bad  weather  may 
render  the  host  more  susceptible,  or  only  afford  the  parasite  increase 
facilities  for  multiplication,  or  both.  Under  just  what  set  of  conditions 
in  particular  cases  the  fungus  is  most  likely  to  attack  the  host,  or  is 
certain  to  do  so,  are  points  on  which,  for  the  most  part,  there  is  not 
yet  enough  evidence  to  decide  positively,  but  as  time  goes  on  we  may 
confidently  expect  to  see  many  of  these  problems  worked  out  fhlly, 
our  knowledge  of  the  complex  relations  of  host  and  parasite  being  yet 
only  in  its  infancy. 

In  this  series  of  notes  my  desire  is  simply  to  put  on  record  certam 
observations  which  may  contribute  toward  the  solution  ol  a  most  inter- 
esting problem  of  phytopathology.  There  is  no  doubt  that  mycolo- 
gists must  become  closer  observers  of  local  weather  conditions  swid  of  the 
individual,  varietal,  and  specific  peculiarities  of  plants,  if  they  would 
satisfactorily  explain  the  behavior  of  many  fungous  diseases. 

PEACH  CUBL,* 

It  is  well  known  that  gardeners  and  fruit-growers  have  frequently 
ascribed  this  disease  (mildews,  also)  to  the  depressing  influence  of  cold. 
Mycologists,  on  the  other  hand,  since  the  discovery  of  Taphrina,  have, 
perhaps  too  generally,  assumed  the  direct  cause  to  be  the  only  neces- 
sary factor  in  the  production  of  curl. 

The  conditions  under  which  peach  curl  appeared  in  the  orchard 
of  Mrs.  W.  O.  Shallcross,  at  Locust  Grove,  Md.,  in  the  spring  of  1S91, 
are  so  peculiar  and  bear  so  directly  on  the  point  at  issue  that  it  seems 
worth  while  to  set  them  down  somewhat  fiilly.  This  orchard  contains 
about  1,050  trees,  now  set  five  years.  It  is  situated  on  the  east  side  of 
Chesapeake  Bay,  on  loose,  thin  upland,  in  a  region  of  extensive  orchards, 
the  nearest  being  about  one-half  mile  distant.  Peach  curl  due  to  Tapli- 
rina  isnottroublesome  in  eastern  Maryland  or  Delaware.  It  was  present 
in  quantity  for  the  first  time  in  many  orchards  in  Kent  County,  in 
1890,  and  was  so  much  more  than  usually  abundant  everywhere  as  to 
receive  notice  in  this  Journal  (Vol.  vi,p.  107).  Probably  there  was 
more  or  less  of  it  in  this  orchard,  but  not  enough  to  attract  e-iKJcial  at- 
tention. 


•  Taphrina  deformans  (Berk.),  Tul. 
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Eycleshymer  on  Club-root. 
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The  orchard  contains  cases  of  peach  yellows,  and  alternate  strips 
V:k3.T^e  been  under  treatment  since  the  aatnmn  ol  1889,  and  consequently 
tlxe  entire  orchard  has  been  subject  to  frequent  inspection.  The  follow* 
\n  g  examinations  were  made  in  the  spring  of  1891 : 

^pril  16  every  tree  was  careftilly  examined  in  all  parts  above  ground 

^or  symptoms  of  yellows.    This  was  to  determine  whether  any  new  cases 

li  a4l  appeared  since  fall.    The  tentative  diagnosis  of  new  cases  was  based 

principally  on  the  color  and  state  of  advancement  of  the  unfolding  leaves, 

a^nd  for  this  reason  the  inspection  of  the  foliage  of  each  tree  was  minute. 

TTae  leaf  buds  had  been  open  about  two  weeks,  and  some  varieties  were 

tlien  in  blossom.    The  weather  for  a  week  had  been  dry  and  pleasant. 

-A.pril  20  the  fertilizers  were  put  on.    The  foliage  was  much  larger 

than  on  the  16th  and  growing  rapidly,  influenced  by  warm  weather  and 

a  lieavy  thunderstorm  on  the  night  of  the  18th.    The  fertilizer  was 

harrowed  in  on  the  2l8t,  but  the  orchard  was  not  plowed  until  May  7. 

The  application  of  the  fertilizers  consumed  most  of  the  day,  during  which 

I  passed  jfrom  row  to  row  through  all  parts  of  the  orchard  seeing  every 

tree.    With  one  exception  all  the  varieties  were  then  done  or  nearly 

done  blossoming,  and  the  petals  were  on  the  ground. 

April  23  the  orchard  was  revisited  and  two  strips  were  limed.  Again 
many  of  the  trees  were  examined  closely.  All  varieties  were  done  flow- 
ering and  some  forward  fruits  had  begun  to  burst  the  "  cap.'' 

During  these  three  visits  I  observed  no  trace  of  Taphrina.  On  the 
last  visit  the  older  leaves  were  1-2  inches  long. 

May  1  I  revisited  the  Shallcross  orchard,  and  was  surprised  to  find 
peach  curl  on  nearly  all  of  the  trees.  There  were  thousands  of  affected 
leaves,  and  the  curl  was  the  first  object  to  attract  attention.  The 
orchard  was  visited  to  secure  buds  for  inoculations,  but  the  curl  was 
so  abundant  that  difficulty  was  experienced  in  finding  cuttings  free 
from  it. 

This  great  outbreak  of  Taphrina  came  upon  the  trees  during  the  last 
week  in  April.  The  minuteness  of  the  observations  on  April  16,  20^ 
and  23  fixes  the  date  beyond  reasonable  dispute.  There  was  no  notice- 
able curl  prior  to  April  23,  and  the  orchard  was  full  of  it  from  one  end 
to  the  other  on  May  1. 

Prior  to  the  24th  the  weather  was  warm  for  a  whole  week,  and  vege- 
tation was  tender  and  growing  very  rapidly.  Following  this  and  dur- 
ing the  week  in  which  the  curl  developed  came  a  sudden  cold  wave  of 
three  days  duration.  On  Thursday  the  23d,  the  temperature  reached  a 
maximum  of  80^  F.  On  the  24th  it  dropped  to  540-640;  on  the  25th 
it  was  440-640 ;  and  on  the  26th  it  was  40O-62o,  with  a  slight  frost  in 
low  places.*  The  next  day  it  was  warm  again,  the  l^nge  being  from 
50O-80O. 

"The  mlnimnm  records  are  those  of  early  moruing  (sunrise),  and  do  not  represent 
the  lowest  temperature  of  the  twenty-four  hours.  All  were  recorded  by  Dr.  W.  S. 
MaxweU,  StUl  Pond,  Md. 
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This  coincidence  is  suggestive,  to  say  the  leasts  and  I  am  inclined  t«j 
believe  that  the  sudden  drop  in  the  temperature  had  something  to  do 
with  this  sudden  and  very  unusual  prevalence  of  the  curL  Probablv 
some  other  unknown  flEM^tor  also  &vored  the  development  of  thefangus 
in  this  particular  orchard,  e.  g.,  some  soil  condition.  This  is  the  more 
likely  because  no  other  orchard  under  observation  was  anywh^^  near 
so  badly  attacked. 

PKACH  MILDEW.^ 

This  mildew  has  been  found  occasionally  since  1887,  but  never  upon 
many  trees  in  any  one  orchard.  It  usually  attacks  the  leaves  and 
young  stems.  On  the  latter  it  forms  a  dense,  felt-like,  persistent  hypluie- 
coniplex  which  is  first  white  and  afterwards  a  dirty  gray,  the  epider- 
mis being  cracked  open  and  destroyed  or  much  injured  and  a  thick 
brown  layer  of  cork  being  formed  under  the  mycelial  patches.  The 
mildew  produces  conidia  in  abundance,  but  perithecia  have  not  been 
found,  although  the  search  has  been  continued  into  winter. 

In  Maryland  and  Delaware  particular  trees  are  attacked  year  after 
year  and  become  stunted,  t^hile  surrounding  ones  escape.  Often  only 
one  or  two  trees  in  an  orchard  will  be  attacked.  This  fact  has  been  so 
noticeable  during  the  last  five  seasons  that  it  seemed  probable  the  dis- 
ease was  brought  from  the  nursery.  Its  persistence  on  certain  trees 
and  the  freedom  of  others  was  only  explainable  on  the  hyxK>thesi8  of 
some  individual  peculiarity  which  I  was  unable  to  discover. 

This  year  the  mildew  was  observed  in  Maryland,  Michigan,  aad 
Georgia,  and  in  central  Michigan  it  was  more  than  usually  prevalent 
At  Hubbardston  it  attacked  a  dozen  very  thnfty  seedlings  in  the  fifth 
year  of  growth  and  apparently  for  the  first  time,  defoliating  the  tops  of 
the  trees  in  June  and  July  and  causing  a  new  growth  of  leaves  aiid 
branches  not  unlike  incipient  hexenbesen.  In  this  ca«e  the  origin  of  the 
mildew  is  unknown,  but  in  case  of  a  Maryland  tree  known  (!)  to  have 
mildewed  in  1889  and  1890,  the  fungus  was  found  on  the  unfolding  shoots 
so  early  in  the  spring  and  to  such  an  extent  as  to  make  it  almost  certain 
to  have  wintered  over  in  the  form  of  perennial  mycelium.  Several  huD- 
dred  leaves  and  stems  were  covered  with  white  mycelia  and  conidial 
fruits  prior  to  the  time  of  blossoming,  and  in  some  cases  almost  before 
the  buds  were  open.  No  perithecia  could  be  found  on  this  tree  and  no 
mildew  this  year  or  last  year  oii  any  of  the  neighboring  trees.  From 
other  trees  fresh  lookiug  mycelium  has  been  taken  in  midwinter,  and  I 
have  no  doubt  as  to  its  perennial  nature. 

Later  in  the  season  Mr.  J.  W.  Kerr,  of  Denton,  Md.,  called  my  atten- 
tion to  four  yearling  peach  trees  which  were  badly  mildewed,  although 
they  had  beeu  grown  from  fruits  i>rocured  by  cross  fertilization  and  did 
not  have  the  same  parentage.  The  most  conspicuous  point  of  agree- 
ment was  the  absence  of  glands  at  the  base  of  the  leaf  blade.    Mr. 


*"  Sphwrotheca  pannosa  (WaUr.)  Lev.  (f). 
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^rr  stated  that  during  a  large  nursery  experience  he  had  observed 
5es  bearing  leaves  destitute  of  these  large  glands  to  be  specially  sub- 
3t  to  mildew.    Other  nurserymen  have  observed  the  same  fact,  even 

long  ago  as  the  days  of  Downing.  This,  in  connection  with  the  fact 
at  mildew  is  rare  in  the  eastern  United  States  and  that  most  of  our 
cliard  varieties  possess  glandular  leaves,  led  me  to  make  careful  ob- 
rvations  during  the  remainder  of  the  year.  The  tree  above  referred 
t  as  attacked  in  early  spring  bore  leaves  destitute  of  glands.*  So 
so  the  twelve  at  Hubbardston,  Mich.  In  fact,  frequent  observations 
i  the  orchards  of  several  States  brought  to  light  everywhere  the  same 
irious  correlation.  Trees  with  gland-hearing  leaves  were  free  from  mil- 
etr,  and  mildewed  trees  bore  leaves  destitute  of  glands. 

One  exception  only  in  perhaps  150  cases  was  noted;  a  tree  with  slight 
iildew  and  traces  of  glands.  The  same  coirelation  has  also  been  ob- 
erved,  according  to  Mr.  Wickson,  in  California.  It  would  seem,  there- 
are,  as  though  peach  trees  of  the  type  bearing  glandular  leaves  are 
lore  resistent  to  this  mildew  than  other  varieties,  but  whether  this 
rUl  liold  good  for  all  localities  and  all  varieties  remains  to  be  seen. 

BLACK  SPOT  OF  PEACHES.f 

This  disease  was  unusuaUy  prevalent  on  the  Delaware  and  Ghesa- 
t>eake  peninsula.  Indeed,  I  have  never  before  known  it  to  be  one-fourth 
IS  abundant.  All  kinds  were  attacked,  even  the  early  and  midseason 
rarieties  which  usually  escape.  Many  fruits  were  very  badly  spotted 
iind  unsalable.  Very  often  also  the  spots  coalesced  into  broad  patches 
covering  one-third  to  one-half  of  the  peach.  The  side  attacked  was 
dwarfed.  The  flesh  under  the  black  patches  was  unusually  solid  and 
ripened  very  slowly,  remaining  greenish  and  bitter  when  the  other  side 
was  fully  ripe. 

The  observations  of  this  year  confirm  earlier  ones  and  lead  me  to  think 
that  dry  weather  is  not  favorable  to  the  development  of  this  fungus. 
During  the  growth  and  ripening  of  the  fruit,  rains  occurred  at  frequent 
intervals  and  there  was  no  dry  spell  such  as  usually  occurs.  January, 
Febniary,  March,  tod  the  first  week  in  April  were  also  rainy,  and  the 
winter  was  mild;  no  zero  weather. 

FROSTY  MILDEW,  t 

This  parasite  evidently  flourishes  best  in  shady  places.  It  Avas  un- 
usuaUy common  on  the  Chesapeake  and  Delaware  peninsula  in  the  fall 
of  1891,  especially  on  trees  bearing  dense  and  late-ripening  foliage.  In 
previous  seasons  I  have  also  noticed  it  most  abundant  on  the  foliage 
of  highly  fertilized  trees,  especially  those  given  nitrogen  or  complete 
fertilizers  and  growing  late  into  autumn.    For  example,  in  the  same 

*  These  glands  secrete  a  fluid  sought  after  by  bees  and  other  insects, 
t  CUidosporium  oarpophiltimf  Thm. 
;  Cercosparella  persica,  Sacc. 
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region  in  1890  it  was  rare  on  unfertilized  trees,  but  very  Gommon  <  ^ 
those  which  received  complete  fertilizers,  especially  on  the  lower  ai  . 
inner  leaves.  The  conidia  develop  on  the  under  surface  of  the  It/ 
often  in  restricted  areas  visible  above  as  yellow  or  yellowish  gn-f^ 
patches  with  definite  margins.  Very  late  in  the  season,  before  the  1.1" 
of  the  leaves  or  afterward,  pycnidia  develop  on  the  conidial  surface  m'. 
in  the  body  of  the  leaf  in  such  a  manner  as  to  lead  one  to  believe  tbrL 
a  part  of  the  cycle  of  development.  These  were  first  observed  in  J>!"' 
and  again  in  1891.  Other  bodies  similar  to  the  phoma  conceptacles,  Imt 
destitute  of  si)ore8,  accompany  these,  and  a  search  toward  spring  wonM 
perhaps  revciil  the  presence  of  aseosi>ores,  and  might  lead  to  the  deter 
mination  of  the  true  position  of  this  form-genus. 

PEACH    RUST.* 

Pu4^inia  pruni-spinosce  occurs  but  rarely  in  this  latitude  (39°),  acd 
then  mostly  on  thickly  planted  nursery  stock.  In  Georgia  it  is  more 
abundant,  but  there  also  it  appears  to  prefer  nurseries  to  orchanl^ 
Last  year  and  this  year  it  did  not  attack  the  trees  until  after  June. 
In  a  yard  at  GriflSn  a  number  of  small  seedlings  were  free  from  rust  the 
Ist  of  last  July  and  so  badly  affected  when  reexamined  in  November 
that  it  was  almost  impossible  to  find  a  sound  leaf.  Most  of  the  leaves 
bore  dozens  of  sori.  The  upper  surface  of  the  leaf  was  either  a  unifom 
yellowish  green  or  a  bright  green  with  sharply  defined  yellow  syot> 
corresponding  to  the  sori  on  the  under  surface.  As  in  another  locality 
the  preceding  year,  the  leaves  nearest  to  the  earth  were  observed  to  be 
most  badly  attacked.  The  autumn  of  1891  was  very  dry,  the  first  rain 
of  two  months  occurring  on  November  10.  At  Vineyard,  Georgia,  in 
1890,  it  was  also  observed  that  the  fungus  spared  the  parent  tree  but 
attacked  the  foliage  growing  from  buds  which  were  taken  frt)m  it  and 
set  into  seedlings  in  another  locality  on  June  23. 

PEACH   ROT.t 

In  eastern  Maryland  and  Delaware  it  rained  every  few  days  during 
the  peach  season,  and  was  frequently  warm  and  cloudy  hetireen 
showers.  In  consequence  the  brown  rot,  due  to  Manilia^  was  very  preva- 
lent. The  blight  of  blossoms  and  twigs  has  already  been  described  i" 
Vol.  VII,  pp.  37-^8,  of  this  Journal.  In  some  cases  as  many  as  twenty 
blighted  blossoms  were  found  on  a  single  twig,  but  in  spite  of  all  aoc^ 
dents  the  peach  crop  above  the  frost  line  was  enormous.  The  abundamv 
of  this  fungus  in  1891  contrasts  strikingly  with  its  rareness  in  I*^'^'' 
when  there  was  no  fruit,  and  raises  the  question  how  it  tided  over  the 
year  of  famine. 


*  Puccinia  prunu8pino8(Ff  Pers. 
t  Afonilia  /ructigenaj  Pers, 
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PEACH  YELLOWS. 

This  malady  has  been  more  than  usually  prevalent  in  parts  of  the 
astern  United  States.  There  was  great  complaint  of  premature  fruit 
n  the  mountains  of  western  Maryland;  on  the  upper  part  of  the  Chesa- 
peake and  Delaware  peninsula;  in  portions  of  Pennsylvania  and  New 
fersey;  in  Connecticut,  and  at  Fennville,  Mich.,  where  they  have 
leglected  to  remove  diseased  trees.  The  disease  was  also  found  for  the 
irst  time  at  Ann  Arbor,  Mich.  This  is  a  profitable  x>each  region,  some- 
srhat  isolated  from  other  peach  districts  of  the  State.  Cases  to  the 
lumber  of  more  than  150  were  discovered  in  midsummer.  They  were 
in  ten  different  orchards,  and  in  one  or  two  the  evidence  indicated  that 
the  disease  had  been  present  more  than  one  year,  probably  two  or  three 
^ears.  The  disease  seems  to  have  broken  out  first  in  the  orchard  of  J. 
D.  Baldwin,  in  trees  brought  from  !New  Jersey.  Seventy-five  diseased 
trees  were  removed  from  this  orchard  and  forty-five  from  an  adjoining 
one.  All  affected  trees  have  been  destroyed,  and  a  vigorous  effort  will 
be  made  to  prevent  the  extension  of  the  disease. 

Examinations  in  early  spring  of  trees  known  to  have  been  healthy 
the  preceding  autumn  showed  that  it  is  possible  to  diagnose  a  certain 
number  of  cases  before  the  trees  blossom,  but  not  all  of  them.  The  first 
symptoms  of  the  disease  may  appear  at  any  time  from  early  spring  to 
late  autumn. 

CLUBBED  BBANCHES. 

Complaints  have  been  received  from  Michigan  and  New  York  of  a 
nursery  trouble  which  renders  peach  trees  unsalable  without  perma- 
nently injuring  them.  The  terminal  buds  are  killed,  and  side  buds 
push,  giving  to  the  top  a  branched,  stunted,  clubbed  appearance,  not 
unlike  that  occurring  naturally  in  certain  varieties,  e.  g.j  of  Hinman  and 
Garfield.  The  injuries  appear  to  be  done  in  May  or  June,  and  speci- 
mens were  received  too  late  in  the  season  to  determine  the  cause.  This 
trouble  has  been  present  in  both  States  for  at  least  two  years.  Whole 
blocks  of  trees  may  be  afiected.  They  are  said  to  make  good  roots  and 
to  grow  out  of  the  trouble  the  following  season. 

In  specimens  sent  in  more  recently  from  Ohio  many  of  the  secondary 
branches  were  much  thickened  at  the  base,  very  spongy,  and  easily 
compressed.  A  microscopic  examination  showed  many  dry  cavities  in 
the  xylem  cylinder  and  an  almost  complete  absence  of  lignification,  the 
characteristic  stains  with  lignin  reagents  being  confined  to  the  vicinity 
of  the  pith  and  to  a  few  scattered  bundles  of  wood  fibers.  A  large 
number  of  trees  in  the  middle  of  a  nursery  were  seriously  injured. 

STEM  AND  BOOT  TUMORS. 

Irregular,  tuberform,  rough,  warty  outgrowths  on  the  stem  and  roots 
of  the  peach  at  or  just  beneath  the  surface  of  the  earth  have  been  un- 
usually common  in  nursery  stock  this  year.    Specimens  were  coUec^>ed 
16788— No.  2 3 
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in  the  District  of  Columbia  and  middle  Georgia,  and  were  received 
from  CaliforDia  and  Missouri.  Some  of  these  growths  were  as  mncli  as 
2  inches  in  diameter,  i.  e.j  much  larger  than  the  stem  itself.  Sorauer 
reports  similar  swellings  on  apple  and  pear  trees,  and  ascribes  them  to 
mechanical  injuries. 

PEACH  BOSETTE. 

This  disease  is  on  the  increase  in  Georgia,  and  it6  contagious  nature 
has  been  settled  beyond  dispute.*  Root  grafts  have  been  made  to  de- 
termine whether  the  contagion  exists  in  all  parts  of  the  tree  or  only  in 
the  top.  Cross  inoculations  have  also  been  made,  peach  on  plum  and 
plum  on  peach,  to  determine  experimentally  whether  the  peach  and  the 
plum  rosette  are  identical.    Other  experiments  are  in  progress. 

PLUM  BLIGHT. 

This  disease  (see  Vol.  yi,  p.  108,  of  this  Joubnal)  has  done  less  than 
the  usual  amount  of  damage  in  Georgia,  but  there  have  been  some 
cases. 

PEAB  DISEASES. 

The  pear  crop  on  the  Delaware  and  Chesapeake  peninsula  was  enor- 
mous and  quite  free  from  scab  (Fusicladium)  and  the  spot  disease  due 
to  Entomoaporium.  Pear  trees  were  in  ftill  bloom  at  Chestertown  and 
Still  Pond,  Md.,  on  April  19,  and  the  first  scab  was  found  on  May  3, 
when  the  young  fruits  were  about  one-fourth  inch  in  diameter.  Two 
hours  search  brought  to  light  only  twenty-flve  scabby  fruits.  During 
blossoming  and  immediately  after,  the  weather  was  dry,  and  there  were 
two  cold  waves,  April  24-26  and  May  4-6.  The  records  of  Dr.  Max- 
well seem  to  show  that  pear  scab  has  been  abundant  whenever  there 
has  been  a  combination  of  wet  weather  and  high  temperature  during 
and  immediately  following  the  time  of  blossoming,  and  not  trouble- 
some in  other  years.  Should  additional  observations  confirm  this  view, 
there  is  in  it  a  hint  as  to  the  years  when  treatments  for  scab  will  be 
most  necessary. 

The  first  Entomosporium  spots  were  found  on  the  leaves  April  21. 
The  damage  in  Maryland  and  Delaware  in  1891  was  confined  principally 
to  the  leaves.  These  fell  so  early  that  many  orchards  blossomed  and 
renewed  their  foliage  in  late  autumn.  The  leaves  of  the  Kieffer  pear 
were  not  injured.    This  variety  is  noticeably  resistant. 

With  the  exception  of  one  orchard,  there  has  been  no  i)ear  blight' 
worth  mentioning  in  the  vicinity  of  Still  Pondj  Md.,  in  five  years.  The 
large  commercial  orchards  have  been  remarkably  free  from  it.     These 

*  Additional  Evidence  on  the  Communicability  of  Peach  YeUowa  and  Peach  Ro- 
sette.   Government  Printing  Office,  Washington,  D.  C,  1S91. 
i Bacillus  amylovoru9  (Burr.)  De  Toni. 
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consist  principally  of  Bartlett,  Howell,  Duchess  d'Angoul^me,  Lawrence, 
and  Kieffer.  Choicer  varieties  blighted  badly  in  years  past,  and  their 
cultivation  was  abandoned. 

SYCAMORE  BLIGHT.*  • 

The  Sycamore  disease  due  to  Oloeosporium  nervisequum  appeared  sud- 
denly at  Dover,  Del.,  between  May  6  and  14.  A  special  examination  of 
a  large  tree  was  made  on  the  first  date  to  discover  the  blight,  because 
it  had  appeared  on  the  tree  in  previous  years.  Not  a  trace  was  found, 
but  having  occasion  to  pass  the  same  tree  a  week  later,  dozens  of 
blighted  shoots  and  dead  and  drooping  leaves  were  found  on  all  part«. 
Immediately  preceding  this  attack  came  a  cold  snap.  On  the  morning 
of  the  4th  there  was  a  white  frost,  on  the  5th  it  was  very  cold,  with  a 
black  trost  at  night,  which  destroyed  the  peach  crop  on  flat  lands.  On 
the  6th  it  was  still  cohler  with  a  fall  of  hailstones.  Following  this  and 
during  the  week  in  which  the  blight  appeared  came  a  hot  spell.  It  was 
very  warm  on  May  9, 10,  and  11. 


NEW  FUNGOUS  DISEASES  OF  IOWA. 
By  L.  H.  Pammel. 

The  following  paper  treats  mostly  of  new  diseases  of  plants,  but  ref- 
erence will  also  be  made  to  a  few  that  have  been  the  subject  of  recent 
papers.  Its  scope  will  be  limited  to  such  diseases  as  have  been  destruc- 
tive to  farming  and  horticultural  interests  during  the  past  year  in  Iowa, 
since  to  do  justice  to  the  subject  over  the  whole  country  would  take  too 
much  time  and  space. 

The  subject  can  naturally  be  divided  as  follows: 

I.  Fungi  affecting  forage  plants  and  cereals. 
II.  Fungi  affecting  fruits  and  fruit  trees. 
III.  Fungi  affecting  forest  trees. 
To  the  farmer  in  Iowa  the  diseases  under  the  first  head  are  ot  the 
greatest  importance  since  the  wealth  of  the  State  depends  largely  upon 
successful  grain  and  forage  crops. 

I.— FORAGE  CROPS  AND  CEREALS. 

Diseases  of  wheat — ^Aside  from  the  usually  common  grain  rusts  (Puc- 
cinia  graminis,  and  P.  rubigo-vera)  a  serious  disease  of  the  wheat  has 
appeared  in  the  so-called  "  blight,''  or  "  scab, "  as  the  disease  is  called  in 
different  parts  of  the  country.    This  disease  causes  the  upper  part  of  the 

*  Gloeosporium  nervUequumf  (Fckl.)  Sacc. 
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head  to  dry  up  and  ripen  prematurely.  Although  I  have  not  made  a 
thorough  study  of  the  disease  it  seems  to  be  due  to  a  fiuigaadeseriM 
by  Worthington  G.  Smith*  as  Fusiaporium  culmontm.  The  genus  Ftufi*- 
porium  is  placed  by  Saccardo  with  Fusarium,  In  all  probability  Smith's 
•species  is  one  of  the  others  affecting  grains,  but  I  have  not  compared 
them.  The  mycelium  of  the  fungus  is  white  or  yellowish  and  permeate:^ 
the  kernel  and  flower.  According  to  Smith  the  spikelets  are  gluel 
together  by  a  gelatinous  substance  produced  by  the  threads  and  tLi$ 
causes  their  death.  The  hyphae  when  placed  in  a  nutrient  solution  prc^- 
duce  an  abundance  of  fusiform  septate  spores.  It  should  be  remem- 
bered that  the  genus  Fusarium  contains  many  representatives  whicb  are 
entirely  saprophytic.  Thus  Fusarium  solaniy  which  is  destructive  to 
tomatoes,  is  not  able  as  Prof.  Gallowayt  has  shown,  to  cause  rot  unle.<3 
the  tissues  are  somewhat  disorganized.  Cladosporium  herbarum  is  doI 
an  uncommon  fungus  on  "blighted  wheat  heads,"  and  Frank  J  has  shown 
that  it  is  parasitic  on  the  heads  and  leaves  of  various  grasses.  Tliis 
disea*se  seems  to  have  been  known  for  a  long  time  in  Iowa.  Prof.  Bessey 
so  stated  at  the  Indianapolis  meeting  of  the  Society  for  the  Promotion 
of  Agricultural  Science ;  and  it  is  also  found  in  many  parts  of  the  Uuital 
States,  as  Prof.  Galloway  stated  at  the  same  meeting.  Dr.  Weed  Las 
found  it  very  destructive  in  parts  of  Ohio.  Some  varieties  are  more 
subject  to  the  disease  than  others.  Thus  winter  wheat  was  not  subject 
to  it  nearly  as  much  as  some  of  the  most  highly  prized  of  the  hard 
wheats  like  the  Saskatchewan. 

Diseases  of  Barley. — Barley  on  the  college  farm  at  Ames  this  year, 
aside  from  the  "rusts"  and  "smuts,"  has  been  subject  to  two  diseases. 
One,  Scolecotrichum  graminis^  Fuckl.,§  which  has  long  been  known  as 
a  serious  pest  to  orchard,  timothy,  |1  and  other  grasses.^!  The  diseased 
leaves  are  marked  with  brown,  or  purplish  brown,  sjwts,  which  appear 
on  the  leaves  transversely.  The  hyphje,  which  are  sometimes  septate, 
make  their  way  through  the  stomata  and  bear  the  small  brownish  sjwres 
at  the  end,  or  sometimes  laterally.  The  fungus  occurred  on  all  of  the 
varieties. 

The  other  fungus  is  Helminthosporium  graminum^  Babh.  This  ap- 
pears earlier  and  is  more  destructive.  Mr.  Ellis,  to  whom  specimens 
were  submitted,  writes  that  the  fungus  is,  without  doubt,  Babenhorst's 
Helminthosporium  graminumy  and  this  is  the  same  as  H,  incompieunm. 

*  Diseases  of  Field  and  Garden  Crops,  p.  2;)8.  • 

t  Report  U.  S.  Dept.  Agriculture,  1888,  p.  339. 

tKrankheiten  derPflanzen,  p.  580. 

$  Treleaee,  Dept.  of  Agrl.  Report  1886.  p.  129,  Plate  vii.  EUis,  N.  Am.  Fungi,  No. 
1988  a  and  h. 

II  Hidrag  till  Kannedonien  om  vara  odlade  vaxters  sjkdomar.  pp.  185,  pi.  9.  Sorauer 
Just  Bot.  Jahresb.  1885  p.  502. 

IT  Saccardo  Sylloge  fungorum.  Vol.  iv.  p.  348. 
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C.  &  E,*  and  Pasaerini's  H.  turcicumA  The  specimens  in  Ellis's  North 
American  Fungi  were  found  on  dead  leaves  of  Zea  Mays.  Passeiini's 
specimens  were  also  found  on  the  sx)6cies,  and  he  attributed  it  to  the 
fungus  he  has  described.  Briosi  and  Cavarat  have  described,  figured, 
and  distributed  the  same  fungus  in  their  collection  of  parasitic  fungi. 
In  their  spores  the«e  species  seem  to  agree  well  enough  with  Eabenhorst/a 
H,  graminumj  which  was  found  by  Casparyf  on  barley.  Frank  ||  con- 
siders it  to  be  only  a  well  developed  Qladosporium,  In  1885  Eriksson  1] 
found  a  disease  on  barley,  near  Upsala  and  Stockholm,  which  he  con- 
sidered identical  with  that  found  by  Caspary  on  barley  in  Germany. 
The  Iowa  barley  disease  agrees  with  Eriksson's,  but  differs  from  the 
com  disease  found  by  Passerini.  According  to  this  observer  the  leaves 
of  com  affected  by  the  fungus  are  at  first  yellow,  then  become  more  or 
less  discolored,  and  finally  wilt. 

The  spots  in  the  specimens  distributed  by  Briosi  and  Gavara  on  com 
are  sharply  limited  and  extend  across  the  veins.  This  disease  mani- 
fests itself  long  before  barley  has  "  headed  out."  In  this  barley  dis- 
ease the  spots  extend  from  the  base  to  the  very  tip  of  the  leaf  in  paral- 
lel rows.  The  diseased  leaves  form  quite  a  contrast  to  those  of  the 
adjoining  healthy  plants,  as  they  are  variegated  pale  yellow  and  green. 
All  the  stalks  of  a  stool  are  afiected.  The  plants  die  prematurely,  and 
soon  after  death  the  leaves  become  torn  into  shreds.  An  exanunation 
of  the  affected  parts  when  the  variegated  linear  stripes  appear  shows 
a  colorless  mycelium  permeating  the  tissues  of  the  leaf.  Later  a  num- 
ber of  erect  septate  hyphae  appear  through  the  stomata  or  they  break 
through  the  epidermis,  bearing  large  three  to  six  celled  spores  at  the 
end.  Occasionally  one  finds  these  hyphae  branched.  The  mass  of  brown 
liyphae  and  spores  along  the  veins  can  be  easily  seen  with  the  naked 
eye.  The  spores  germinate  readily,  often  a  number  of  germinating 
tubes  coming  from  a  single  si)ore.  I  have  also  found  the  HelminthoS' 
porium  where  Scolecotrichum^  and  Cladosporium  graminum  had  appeared, 
but  not  in  such  abundance. 

The  usual  amount  of  smut  has  occurred  daring  the  past  summer. 
VaUlago  segetum  of  oats,  barley,  and  wheat  and  U,  Maydis  ot  corn  have 
done  an  unusual  amount  of  damage.  Grasses  have  also  been  aff'ected 
by  several  kinds  of  smut,  some  of  which  are  quite  destructive. 

Thnothy  Smut,  {TilMia  striaformis  (Westd.)  Magnus).^— Not  only  did 

*EUi8  N.  Am.  Fungi  No.  45.     GreviUea  Vol.  vi,  p.  88. 

tLa  nebbia  del  granturco.  pp.  3.  Parmia  Schroter  Just,  Bot.  Jahresb.  1878,  p. 
184. 

f  Fungi  Parassiti  deUe  piante  cultivate  od  utilieBsicati  delineati  e  descritti.  Fasc. 
ni  and  iv,  No.  81. 

$  Herbarium  Mycologicnm  No*  332. 

II  Krankheiten  der  pflanzen,  p.  582. 

II  Ueber  eine  Blattfleckeu  Krankheit  der  Gerste  aus  den  Berichten  der  Botaniska 
SoUskapet  i  Stockholm.  Bot.  Centralbl.  Vol.  xxix,  p.  89.  Sorauer  Just  Bot.  Jahresb., 
1885,  p.  515.     Distributed  in  Fungi  Scand.  No.  187. 
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this  fdngus  occur  on  timothy  growing  on  the  campus,  but  quite  sen 
ously  in  the  field  as  well.  It  is  known  to  occur  on  many  grasses  in 
Europe*  like  AlopecuruSy  Briza^  Poa^  Anthoxanthumj  Milium^  Hokm. 
Arena y  etc.  In  this  country  it  is  known  to  occur  on  Agropyrum  repenK 
Elymtis  Carmdensu  var.  glauci/oliusA  I  think  it  does  not  generally 
occur  here  on  blue  grass,  but  I  have  found  it  on  that  host  in  Cam- 
bridge, Mass.  Last  summer  it  was  also  found  on  the  same  host  at 
Ames,  where  it  was  growing  among  timothy,  forming  the  same  le<id 
colore  patches  it  does  on  that  grass.  I  did  not,  however,  observe 
that  the  leaves  were  afterwards  torn  into  shreds,  as  it  was  cut  soon 
after  the  fungus  appeared.  Very  likely  it  does  so,  as  it  seems  to  t»e 
common  when  fungi  attack  grasses,  especially  along  the  veins  of  the  leaf. 

Bronte  Smutj  (Ustilago  ftrotwi'rora,  Fisch.  de  Waldh,  var.  macrospora, 
Farlow.)  Tall  Meadow  Oat  Smut,  ( Cintractia  arenecPy  Ellis  and  Ttacy).— 
Early  in  June  Mr.  F.  A.  Sirrine  called  my  attention  to  several  smuts 
occurring  on  some  of  the  cultivated  grasses  in  the  plats  of  the  experi- 
ment station.  The  first  (Ustilago  ftrow irora,  Fisch.  de  Waldheim)  is 
apparently  the  variety  maero9pora\  of  Farlow.  It  occurs  abundantly 
on  one  of  the  best  of  our  native  species  of  Bromvs  {B.  hreviarisfatH^) 
and  it  has  been  reported  on  B.  ciliatus,  by  Dr.  Halsted.  It  affects  the 
inflorescence  so  as  to  completely  destroy  it.  This  smut  will  probably 
not  occasion  much  loss,  as  it  attacks  the  inflorescence  and  the  grass  can 
be  cut  before  it  appears,  but  it  must  greatly  injure  it«  vitality. 

The  second  destructive  smut  was  found  on  Arena  elatior.  This  was 
more  common  than  the  Brome  smut  and  seems  to  be  the  same  as  has 
been  found  by  Prof.  Tracy  in  Mississippi  on  the  same  host,  and 
called  Cintractia  avenece,  Ellis  and  Tracy.§  It  transforms  the  ovary 
into  a  compact  mass,  which  is  made  up  of  small  brownish  spores. 

This  year  Ustilago  panicimiHacei  (Pers.)  Wint.,  wa«  very  common  on 
Paniciim  capillure  and  P.  sangiiinale,  completely  destroying  a  large  num- 
ber of  the  plants.  Last  year  it  was  noticed  abundantly  only  on  the  lat 
ter  host,  none  being  found  on  Panicum  capillare.  It  was  observed  on 
the  latter  by  Prof.  Arthur  ||  some  years  ago  about  Ames.  This  fungus 
does  not  seem  to  differ  from  U.  syntlierismce  occurring  on  the  sandbiir 
{Cenchrtis  tribuloides),  and  unless  experiments  have  been  made  to  decide 
whether  Panicum  smut  can  be  transferred  to  the  sandbur  and  ruv 

*  J.  B.  De  Toni  in  Saccardo  Sylloge  Fungorum,  Vol.  ii,  p.  484.  Winter  Die*  Pil/e. 
Vol.  I,  p.  108.  The  following  hosts  are  given  by  Winter:  AgrostU  stolonifera,  A.  rul- 
garia,  Calamagrosiia  Hallerianaj  Milium  effu9um,  Holcus  lanatus,  Avena  elatiar,  Briza 
media t  Poa  pratenaiSf  Dactylis  glomerata,  Festuca  omna,  F,  el^Hor,  Bramus  inermh, 
Lolium  perenne. 

tTrelease,  Smut  of  Timothy.  Dept.  of  Agrl.  Report.  Ellis  North  American  Fungi. 
No.  1498. 

tBnll.  Iowa  Agrl.  College,  1886,  p.  59.  Saccardo  Sylloge  fungorum,  Vol.  vii,  p. 
461.     Winter  1.  c,  Vol.  1,  p.  77. 

^  Journal  of  Mycology,  Vol.  vi,  p.  77. 

II  BuU.  Iowa  Agrl.  CoUege,  1884,  p.  172. 
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versa^  they  should  be  placed  together.  I  meution  these  cases  to  show 
how  destructive  some  fungus  diseases  are  some  years  and  they  do  not 
appear  at  others. 

Clover  Rmtj  ( TJromyces  trifolii,  Alb.  &  Schw.)  Wint.,  is  referred  to  by 
Prof.  Dudley  in  a  recent  bulletin  as  occurring  on  red  clover  in  New 
York  in  a  very  destructive  way.  I  think  it  has  not  been  previously 
rei)orted  on  that  host  in  this  country,  though  occurring  abundantly  on 
it  in  Euroi)e,  according  to  Frank,  Kraft,  and  others.  Clover  rust  has 
long  been  known  to  occur  on  white  clover  in  this  country,  and  is  at 
times  quite  destructive.  In  August  my  attention  was  called  to  the 
rust  occurring  on  the  campus  close  to  the  botanical  laboratory.  The 
plants  affected  were  somewhat  trodden,  but  nearly  every  stalk  had  its 
leaves  badly  diseased.  The  affected  plants  soon  withered.  After  the 
first  discovery  the  rust  was  soon  noticed  some  30  feet  away,  attacking 
the  leaves  and  stems.  It  was  quite  general,  as  students  brought  speci- 
mens in  from  the  field  and  various  places  on  the  college  farm  and 
campus.  During  the  months  of  August,  September,  and  early  October, 
only  uredospores  were  found,  but  later  teleutosjiores  were  produced 
very  abundantly.  The  stems  were  marked  with  longitudinal  brownish 
sori^o  thick  that  in  touching  the  plant  the  hands  were  colored  brown. 
The  teleutospores  made  their  apx)earance  first  on  the  stems,  and  later 
they  appeared  on  the  petioles  and  leaves. 

TJromyces  trifolii  also  occurs  on  crimson  clover  {Trifolium  incarna- 
tum).^  Some  years  ago  it  was  very  bad  in  an  experimental  plat  at 
Madison,  Wis.  The  fungus  is  more  destructive  to  this  plant  than  to 
red  clover.  It  has  also  been  found  on  the  same  host  at  Ames  by  Mr. 
Sirrine.  In  this  country  the  fungus  has  been  principally  reported  as 
destructive  on  white  clover,  and  commonly  all  three  stages  occur  on  it. 
Miss  Howell  has  recently  shown  that  the  fungus  on  red  and  on  white 
clover  is  identical,  and  that  the  uredo  and  teleutospores  can  be  produced 
from  the  SBcidium  which  appears  early  in  the  summer. 

II.— FRUITS  AND  FRUIT  TREES. 

Plum  Seab  or  Black  Spot. — For  two  seasons  I  have  watched  with  some 
interest  a  fungus  which  causes  the  plums  of  some  of  the  cultivated 
varieties  of  Prwnii*  Americana ,  especially  the  Miner,  to  become  spotted 
and  more  or  less  scabby.  So  far  as  I  know  this  has  not  been  recorded 
before,  though  Professor  Osbom  informs  me  he  has  observed  a  similar 
appearance  for  some  years.  It  is  not  improbable  that  the  disease  may 
be  quite  common  in  the  Northwest.  The  cause  of  the  spotting  is  a  par- 
asitic fungus  which  seems  to  be  closely  related  to  the  fungus  causing 
the  black  spot  disease  of  peaches  (Cladosporium  carpophilum.)  The 
last  species  was  described  by  Felix  Von  Thiimfen  in  1887 1  and  he  records 


*  Treleaae  Parasitic  Fangl  of  Wisconsin,  No.  152,  p.  21. 
t  Symb.  Mycol.,  p.  107. 
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it  as  very  troablesome  in  that  year  and  the  year  before.  Recently  Prof 
Arthur*  has  recorded  it  as  very  widespread  in  Indiana,  and  Dr.  Erwin 
F.  Smith  f  as  quite  destructive  in  Delaware,  Michigan,  etc.  Professor 
Galloway,  who  has  kindly  allowed  me  the  use  of  his  unpublished  notes, 
records  it  as  very  destructive  in  niany  parts  of  the  United  States.  Tbf 
principal  loss  results  from  unattractive  peaches  and  premature  decay, 
due  to  Monilia  fructigena  and  other  saprophytic  fungi.  In  Texas  I 
have  seen  many  i)eaches  affected  by  it,  especially  the  late  varieties. 
The  plum  fungus  dififers  in  some  respect  from  the  peach,  but  this  may 
not  be  sufficient  to  make  a  new  species. 

So  far  I  have  only  found  the  fungus  on  the  fruit,  but  the  peach  fungus 
is  recorded  by  Prof.  Galloway  on  the  leaves  as  well.  When  plums 
begin  to  ripen,  or  are  just  turning  in  color,  small  round  patches  not 
larger  than  a  pin  head  make  their  appearance.  They  are  pale  greenish 
or  grayish  in  color.  These  spots  increase  in  size  till  in  some  cases  they 
are  half  an  inch  across.  They  are  usually  round,  with  a  somewhat  x>a]er 
border.  In  older  specimens  the  patches  are  frequently  confluent  aod 
of  darker  brown  color.  In  very  old  specimens,  especially  in  those, 
where  the  fruit  has  undergone  decomi>osition,  the  patches  become  black 
and  uneven. 

An  examination  of  the  small  grayish  spots  shows  a  nearly  colorless 
mycelium  creeping  over  the  surface.  In  the  darker  portions  of  the 
large  patches  are  septate  hyph^.  In  some  cases  these  can  be  seen  to 
come  through  cracks  in  the  cuticle  They  are  irregular  in  outline  and 
frequently  bent.  As  the  material  becomes  older  a  dense  stroma  of 
short  brownish  hyphae  appears.  It  lies  between  the  cuticle  and  the 
cellulose  layers  of  the  cell  wall.  In  cross  section  the  hyph®  are  more 
or  less  angular  in  appearance,  but  when  free  they  are  rounded.  This 
stroma,  especially  under  favorable  conditions,  keeps  on  producing  the 
erect  septate  hyi)hie,  which  bear  the  slightly  colored  spores  at  the  end. 
They  are  oval  in  form,  pointed  at  the  end,  and  usually  two  ceUed.  The 
spores  germinate  readily  when  kept  in  a  moist  chamber,  producing  a 
colorless  tube. 

The  fungus  itself  does  not  impair  the  qualities  of  the  fruit,  as. the  in- 
jury is  little  beyond  where  the  spot  appears,  affecting  only  three  or  foiu 
layers  of  cells  underlying  the  spot.  Outside  of  the  spot  the  tissues 
have  their  normal  appearance.  The  cell  contents  of  the  affected  parts 
are  brown  and  dead.  This  death  of  cells  causes  a  loss  of  water,  and, 
as  a  result,  small  cracks  a])pear  in  the  cuticle  through  which  the  hji>hiT 
can  readily  enter  the  plant.  But  this  entrance,  so  far  as  I  have  ob- 
served, is  only  superficial,  never  in  the  epidermal  layer,  nor  even  beyond 
the  cellulose  layer  of  the  cell  wall  of  the  epidermal  cell.  It  is  not  un- 
common to  find  large  cracks  or  rifts  through  the  outer  patches.  Plums 
affected  by  this  fungus  invariably  show  ilfow?7m/rMCfi^ewn,  imtrefactive 

*  BuH.  Agrl.  Experiment  Station,  Indiana,  No.  9,  1889. 
t  Jour.  Mycology,  Vol.  v.  p.  32. 
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bacteria,  and  less  commonly  Rhizopus  nigricans^  which  cause  a  rapid 
decay  of  the  fruit.  A  number  of  affected  plums  were  placed  in  a  moist 
chamber  and  these  were  soon  covered  with  a  vigorous  growth  of 
Moniliaj  its  mycelium  spreading  in  all  directions.  Its  growth  subsided 
in  a  few  weeks,  when  mycelial  masses  were  formed. 

The  plum  fungus  seems  to  differ  chiefly  from  the  one  occurring  on 
peaches  in  the  shorter  h3rph{e  and  somewhat  smaller  spores.  Those  on 
the  peach  are  occasionally  borne  laterally.  The  more  vigorous  liyi)had 
of  the  peach  may  be  due  to  physiological  causes.  Mr.  Ellis,  to  whom 
sx>ecimens  were  submitted,  thinks  it  is  a  distinct  species. 

A^nthracnose  ofcurrants^iOlceosporium  riW«(Lib.)  Mont,  and  Desm.). — 
Attention  has  been  directed  to  this  disease  by  several  investigators.* 

It  is  very  destructive,  causing  the  leaves  to  become  sjwtted  on  the 
upper  surface,  and  to  fall  long  before  the  proper  time.  Sometimes  the 
leaves  drop  early  in  August.  The  spores  come  from  small  dark-brown 
si>ecks.  When  ripe  the  epidermis  breaks,  allowing  the  spores  to  ooze 
out  in  tendrils.    It  is  most  commonly  found  on  Bibes  rubrum  at  Ames. 

Two  other  destructive  diseases  have  also  appeared  on  currants.  One 
is  caused  by  a  species  of  Septoria.  The  spots  are  at  first  brown,  later 
becoming  pale  on  the  upper  and  brown  on  the  under  surface.  Each 
spot  has  a  number  of  small  conceptacles,  which  contain  the  slender 
spores.  Another  disease  found  on  Ribes  rubrum  causes  a  similar  spot- 
ting but  does  not  contain  conceptacles,  the  hyphse  breaking  through 
the  epidermis  and  bearing  the  Cercospora  spores.  Both  of  these  fungi 
cause  the  leaves  to  drop  prematurely.  The  Septoria  disease  is  the  more 
destructive. 

Cylindrospariumpadi,  Karsten. — It  has  become  practically  impossible 
to  grow  good  cherry  seedlings  on  account  of  this  fungus.  Leaves  begin 
to  fall  early  in  June,  and  where  cherries  are  budded  the  young  growth 
continually  produces  spores  throughout  the  season. 

The  cluster  cup  fungus  of  gooseberries  (jEcidium  grossularicB  DC.)  has 
been  very  destructive  to  cultivated  gooseberries  and  a  common  culti- 
vated shrub,  Ribes  alpinum.  It  not  only  affects  the  leaves  but  causes 
the  fruit  to  become  greatly  distorted  and  worthless. 

Black  knot  (Plowrightia  morbosa),  although  occurring  abundantly  on 
a  large  number  of  hosts  of  the  genus  PrunuSj  is  especially  destructive 
to  wild  plums  and  cherries  in  this  State  (Prunus  A7n€ricana^  P.  sero- 
finttj  P.  Virginiana),  frequently  causing  the  death  of  the  plant  in  a 
few  years.  It  is  not  uncommon  to  find  it  on  Prunus  domestica,  and 
within  the  last  year  it  has  been  fouud  on  one  of  the  Chinese  apricots 
{Prunus  Armeniaca)  on  the  college  grounds.  The  tree  upon  which  the 
fungus  was  found  has  been  subject  to  much  pruning,  and  possibly  in- 
fection has  been  brought  about  in  this  way.    It  is  not  improbable  that 


•Dudley,  Agric.  Exper.  Sta.,  Coniell  Tuiv.,  Itbaca,  Bull.  15,  p.  196;  Peck,  38th 
and  43d  Report  N.  Y.  State  Mas.  Nat.  Hiat.^p.  96,  6;  Seymour,  Aiuerican  Garden, 
Vol.  XI. 
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the  pruning  has  lowered  its  vitality  and  rendered  it  liable  to  the  d> 
ease. 

Vibrissea  hypogcea  has  also  been  foond  at  Ames  on  an  old  dead  gra|>^ 
root. 

White  mst  of  beets, — Late  in  October,  when  the  beets  were  beiL;. 
harvested,  one  of  the  students,  Mr.  W.  Zmunt,  brought  a  leaf  of  thi 
common  beet,  which  showed  several  white  pustules  which  proved  to  W 
a  Cystopm.  A  careful  search  through  other  herbaria  has  shown  m*m 
specimens.  I  have  not  seen  the  oospores,  so  I  can  not  say  to  wbi(  L 
species  it  belongs,  but  the  conidia  resemble  those  of  Cystopu^  bliti  {Bi\ . 
de  Bary.  This  has  not  been  recorded  as  occurring  on  any  of  the  Cheiio]M» 
diaceae  in  the  United  States.  Frank,*  8orauer,t  Berlese,  and  De  Toiii"; 
record  it  as  occurring  on  Chenopodiunij  a  genus  closely  related  to  Bttft. 
Here  again  we  are  confronted  with  the  question  why  this  Cystopni^ 
should  affect  the  beet  in  Iowa  and  apparently  has  not  been  found  on 
this  host  in  other  parts  of  the  world.  It  certainly  seems  that  if  the 
fungus  had  occurred  commonly  it  would  have  been  observed  before. 

III. — ^FOREST  TREES. 

Thus  far  I  have  not  observed  Olceosporium  nervisequum  on  sycamoiv 
trees  in  the  vicinity  of  Ames,  but  a  fungus  giving  the  leaver  of  JSsculu* 
glabra  a  similar  scorched  appearance  was  found  early  in  August  It  is 
due  to  the  parasitic  fungus  Phyllosticta  sphceropsoidea,  E.  and  E.  By 
the  middle  of  September  many  of  the  leaves  were  dry  and  had  fallen 
from  the  trees. 

Cedar-apple  fungus. — So  far  as  I  know  the  only  recorded  speciej^ 
for  this  locality  is  Oymnosporangium  macropusj  but  last  spring  a  sec- 
ond species,  O.  globosum,  was  found  infesting  one  of  the  cedars.  0. 
macropiis  is  the  common  species  in  Illinois,  Wisconsin,  and  Iowa,  and 
I  think  is  the  common  "  cedar  apple  ^'  in  most  parts  of  the  United 
States.  Dr.  Halsted§  concluded  that  we  have  only  one  species  in  this 
locality.  I  found  only  a  single  specimen  of  the  other  after  a  dihgent 
search.  It  might  in  this  connection  be  interesting  to  state  that  some  of 
the  wild  crab  apples  close  to  Juniperus  Virginiana  have  been  so  severely 
attacked  by  Roestelia pyrata  that  not  only  was  every  leaf  affected  but  tlie 
fruit  and  young  branches  as  well.  The  young  branches  usually  died, 
so  that  the  trees  are  in  a  bad  condition.  It  was  also  noticed  that  be 
fore  Oymnosporangium  macropus  appeared  the  leaves  coming  from  the 
small  lateral  branches  were  yellow,  as  if  they  had  been  infested  by  the 
fungus.    Other  duties  have  prevented  my  studying  these  early  yellow 

*  Kraukheiten  der  Pflanzeu,  p,  419. 
t  Pflanzenkrankheiten,  Vol.  ii,  p.  175. 
X  Saccardo  Sylloge  fnngorum,  Vol.  vn,  p.  236. 

^  Halsted,  Bull.  Iowa  Agric.  College,  Botanical  Dept.,  1886,  p.  63.  Report  U.  8,  Dept 
Agriculture,  1888,  p.  370. 
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leaves  careftdly.    Dr.  Farlow*  refers  to  Rcestelia  aurantiaca  as  possibly 
l>eing  perennial. 

Marsoniapiglandis  (Lib.)  has  been  quite  destructive  to  Juglans  cin- 
erea  and  «7.  nigra^  causing  brown  spots  to  appear  on  the  leaves.  Trees 
thus  affected  lose  their  foUagepre  maturely.  Marsonia  Martinii  Sacc. 
and  Ell.,  commonly  occurred  on  Quercus  alba  and  Q.  rubra^  causing  pale 
colored  spots  with  two-celled  spores.  Phyllactinia  suffulta  occurred  de- 
structively on  FraxinuH  at  Ames  the  past  summer. 


REMARKS  ON  THE  FUNGUS  OF  A  POTATO  SCAB. 

{Spongospora  $olani  Brunch.) 
By  Prof.  G.  de  Lagerueim. 

In  purchasing  some  i)otatoes  at  a  market  in  Quito  for  use  in  bacterial 
cultures,  I  noticed  wLile  cleaning  them  that  they  were  affected  with 
black  warts.  An  incision  into  these  warts  convinced  me  that  they  were 
caused  by  the  fungus  Spongospora  solanij  described  by  Brunchorstt 
several  years  ago.  This  disease  is  said  not  to  occur  in  North  America,}  as 
the  disease  known  as  ^^  scab  "  is  there  produced  by  other  fiingi.  Since 
South  America  is  the  home  of  the  potato,  it  seemed  to  me  of  interest  to 
study  this  disease  here.  The  disease  is  generally  known  in  Quito,  and 
manifests  itself  on  potatoes  from  various  localities.  It  is  called  "  Cara,"§ 
and  is  supposed  to  be  occasioned  by  the  gnawing  of  worms. 

The  microscopic  appearance  and  the  behavior  of  the  warts  coincide 
fully  with  the  description  and  illustration  given  by  Brunchorst  (loc.  cit., 
p.  219,  Plate  i,  Fig.  2).  While  the  microscopic  illustrations  of  Brunchorst 
were  quite  accurately  drawn,  they  were,  nevertheless,  altogether  erro- 
neously interpreted.  The  wart- forming  tissue,  which  he  considers  as  a 
part  of  the  i)otato  altered  by  the  disease,  is  the  pseudo-parenchyma  of 
fungus  hyphsB,  in  which  the  characteristic  spore  balls  arise.  The  fun- 
gus is,  therefore,  not  a  Myxomycete,  and  has  no  relation  to  Plasmodio- 
phora.  In  cross  sections  of  the  warts  hyphie  are  often  seen  growing 
out  of  the  pseudo- parenchyma,  their  membranes  being  precisely  of  the 
same  color  a«  the  cells  of  the  pseudo-parenchyma.  The  membranes  of 
the  hyphsB  are  of  a  more  or  less  purple-brown  color.  In  a  wart  that 
does  not  yet  contain  spores  the  hyphae  are  filled  with  a  colorless  proto- 
plasmic substance,  which  is  very  often  full  of  vacuoles.    It  is  perhaps 


*  Farlow :  The  Gyiunosporangia  or  Cedar  Apples  of  the  United  States.  Memoirs 
Boston  Soc.  Nat.  Hist. 

t  Regarding  a  very  widespread  disease  of  the  tubers  (Bergens  Museum,  Aars- 
beretning,  1886)  Bergen,  1887. 

X  According  to  Thaxter.  Report  of  the  Mycologist,  p.  6  (Fourteenth  Annual  Report 
of  the  Connecticut  Agricultural  Experiment  Station,  1890),  New  Haven,  Connecticut. 

$  A  word  from  the  Quichua  language,  which  means  scab  in  English,  or  8ama  in 
Spa 
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this  vacuolated  protoplasm  whicli  Brunchorst  (loc.  cit.,  Plate  i,  Fig. 
6)  mistook  for  the  Plasmodia  of  his  Spongospora,  lu  the  warts  eon* 
taining  mature  spore  balls  the  hyphae  are  usually  empty.  The  stmc 
ture  of  the  spore  balls  was  correctly  understood  and  drawn  by  Bmnch 
orst  (loc.  cit.,  p.  221,  Plate  i,  Figs.  4, 5),  but  they  are  not  detached,  being 
fastened  to  the  surrounding  hyphaj  of  the  pseudo-parenchyma.  la  thin 
cross  sections  one  can  easily  see  that  this  is  so,  and  that  very  often,  if 
not  always,  branches  of  the  hyphae  penetrate  the  interstices  of  the 
spore  ball,  fill  them  up,  and  are  firmly  united  to  the  individual  spores. 
According  to  this  the  development  of  the  spore  balls  is  quite  different 
from  the  one  stated  by  Brunchorst  (loc.  cit,  p.  223).  I  did  not  meet 
with  any  early  stages  of  the  spore  formation  among  my  material.  Ac- 
cording to  the  structure  of  the  mature  spore  balls  it  is  presumable, 
however,  that  they  arise  in  the  following  way:  Neighboring  hyphfle  de- 
velop upon  the  pseudo-parenchyma,  and  divide  up  into  small  cedls  which 
cling  firmly  to,  and  partly  surround,  the  sporogenus  hyphae.  The  outer 
membrane  of  the  peripheral  spores  is  not  quite  smooth,  but  seems 
granulose.  The  size  of  the  individual  spores  agrees  with  the  statement 
made  by  Brunchorst.  I  have  been  as  unsuccessful  as  Brunchorst  in 
makhig  the  spore  balls  germinate.  Until  we  understand  their  man- 
ner of  germination  it  would  be  premature  to  assign  the  fungus  to 
any  definite  place  in  the  system  of  classification.  Probably  the  libera- 
tion and  germination  of  the  spores  results  through  the  decay  of  the 
surrounding  pseudo-parenchyma.  Brunchorst  mentions  that  the  crusts 
are  frequently  eaten  by  insect  larv£e,  and  this  seems  to  be  the  case  here 
also.  It  is  probable  that  the  spores  pass  through  these  insects  without 
sustaining  any  injury,  and  are  distributed  in  this  manner.  It  might 
prove  of  interest  to  make  experiments  in  this  line. 

In  conclusion  a  few  words  may  be  said  in  regard  to  the  correct  name 
of  the  fungus.  It  seems  to  me  that  Spongospora  solani  Brunchorst  is 
identical  witli  a  fungus  long  known  and  described  by  various  authors. 
The  name  of  this  fungus  is  Erysihe  subierranea  Wallroth  (Linnea,  1842, 
p.  332),  which  is  said  to  have  the  following  synonyms: 

ProtomyceH  tuherxim-solani^  Martins,  Kartoffel  Epid.,  1842,  p.  28,  t.  n. 
Figs,  9-13,  t.  Ill,  Figs.  36-38, 

Tuhercinia  scabies^  Berkeley,  Journ.  Eoy.  Hort.  Soc,  1846,  vol.  i,  p.  33, 
Figs.  30,  31. 

Sorosporium  scdbies,  Fischer  vou  Waldheim  Aper.  Syst.  Ustil.,  1877, 
p.  33. 

Unfortunately  the  publications  of  Wallroth,  Martins,  and  Berkeley  are 
not  accessible  to  me,  which  renders  it  impossible  for  me  to  decide  this 
question.  If  my  supposition  be  correct,  the  fungus  should  be  called 
Spongospora  subierranea  (Wallr.). 

Microbiological  Laboratory  at  Quito,  June  2Aj  1891. 
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DESCRIPTION  OP  TWO  NEW  SPECIES  OP  PER0N08P0RA. 

By  M.  B.  Watte. 

Pebonosfoba  GELTIDIS. 

(PUte  XYU,  Figs.  1-16.) 

Si>ot8  definite,  angular,  minute,  abont  l"^"^  ot  less  in  diameter,  limited 
by  the  veinlet^;  by  confluence  forming  irregular  patches  or  covering 
the  greater  part  of  the  leaf;  dark  purple  above,  and  when  close  together 
surrounded  by  an  indistinct  yellow  border;  on  the  under  side  at  first 
dark  green  in  color,  with  a  water-soaked  appearance,  becoming  ashy 
gray  as  the  conidiophores  are  thrown  up,  then  brownish,  the  confluent 
patches  soon  becoming  brown. 

Mycelial  hyphse  small,  delicate,  much  branched,  from  3  to  l^jn  in  di- 
ameter, averaging  about  6;/,  with  very  thin  and  hyaline  cell  walls. 
Haustoria  not  seen. 

Conidiophores  slender,  four  to  five  times  branched  and  bearing  from  14 
to  28  conidia,  branching  in  the  so-called  dichotomous  manner,  but  with 
the  first  branch  extending  outward  at  nearly  a  right  angle.  Branches 
and  tips  nearly  straight,  tips  gradually  tapering  to  a  blunt  point.  Total 
length  of  the  conidiophores  200  to  320//.  Length  of  the  stem  to  the  first 
branch  nearly  equal  to  the  length  of  the  head  from  the  first  branch  to 
the  tip. 

Conidia  elliptical,  nearly  twice  as  long  as  broad,  14  by  26/i  to  20  by  38//, 
averaging  about  16  by  31//,  provided  with  a  blunt  apiculus  and  a 
swelling  at  the  base  which  closely  resembles  that  at  the  apex,  making 
the  two  ends  appear  alike,  dark,  smoky  colored;  germinating  by  zo- 
ospores, eight  or  nine  in  number,  which  break  through  the  apical  papil- 
lus.  In  living  si)ecimens  viewed  with  a  low  jwwer  of  the  microscope 
as  an  opaque  object  the  conidia  appear  black,  and  the  conidiophores  are 
hygroscopic. 

Oospores  produced  abundantly  in  the  leaf  parenchyma,  to  which  the 
whole  fungus  seems  to  be  limited;  subglobose,  light  brown  in  color,  28 
by  36/1  to  30  by  44//;  endospore  rather  thin;  exospore  smooth,  quite 
variable  in  thickness,  causing  the  margin  of  the  oospore  to  appear  un- 
dulate in  cross  section.    Walls  of  the  oogonium  thin. 

On  Celtis  occidentalism  L.  Washington,  D.  C,  October  7,  1891,  Herb. 
M.  B.  Waite,  No.  556;  October  9,  1891,  Herb.  M.  B.  W.,  ISo,  557. 
Still  Pond,  Md.,  October  10, 1891,  Herb.  W.  T.  Swingle,  ]S^os.  4026, 4027. 

Observations: — This  species  is  an  exceptional  form  in  many  respects. 
It  is  the  only  species  In  the  family  so  far  found  growing  on  a  tree,  although 
Phytophthoraomnivora  grows  on  seedlings  oiFagus  and  other  trees,  and 
Plasmopara  vibumiy  Peck,  on  Viburnum;  P.  viticolaj  on  Vitis;  P.  ribicola 
on  RibeSj  Peronospora  sparsa  on  Rosa  and  P.  rubi  ou  Rubus  all  grow  on 
woody  plants.    The  spots  formed  on  the  leaves  are  usually  small  and 
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would  at  first  glance  scarcely  be  thoaght  to  be  the  work  of  a  PeroL  - 
spora.  The  leaves  of  the  host  plant  are  harsh  and  firm  in  texture. 
Whether  from  adaptation  to  this  peculiar  host  or  from  other  causes  tlii> 
species  seems  to  have  developed  on  different  lines  from  most  Peron- 
sporace^.  It  does  not  fit  well  into  the  present  scheme  of  classificatioL 
The  germination  by  zoospores  would  suggest  Plasmopara,  but  tn^ 
long,  dark-colored  conidia  are  much  unlike  the  typical  conidia  of  tliat 
genus,  which  are  small,  orbicular,  and  hyaline.  The  conidia  of  tLi- 
species  are  also  remarkable  for  the  papillus  at  the  base.  The  conidi  ^ 
phores  are  similar  to  those  of  Peronospora,  but  the  nearly  strai;:li* 
branches  and  the  tendency  of  the  first  branch  to  come  out  at  nearh  u 
right  angle  gives  at  least  a  suggestion  of  Plasmopara.  It  should  bt 
remarked  that  the  so-called  pinnate  conidiophores  of  Plasmopara  arc 
not  pinnate.  The  lateral  branches  are  rather  short  and  are  arraugeii 
along  a  lengthened  axis  after  the  manner  of  the  two-fifths  phyllotaxy 
in  phenerogams.  In  the  dichotomous  forms,  as  in  Peronospora,  the 
branchevS  are  arranged  in  the  same  way  except  that  the  lowest  branch 
is  relatively  long  and  extends  upward  rather  than  straight  outs  but 
there  is  rarely  any  diflBiculty  in  deciding  which  is  the  main  stem.  They 
are  not,  then,  truly  dichotomous. 

The  conidiophores  of  P.  celtidiSj  while  of  the  type  Peronospora^  may 
be  regarded  as  a  step  toward  Plasmopara.  So  far  as  known  to  nif 
no  one  has  studied  the  exact  arrangement  of  the  branches  of  the 
conidiophores  of  any  species  of  this  order.  Outline  drawings  are 
scarcely  satisfactory  representations  of  these  objects,  because  they  do 
not  clearly  indicate  whether  a  given  branch  extends  up  or  down  ^m 
the  x>lane  of  the  drawing.  The  figures  of  the  conidiophores  given  on 
Plate  xvn  are  open  to  this  objection.  It  is  not  easy  to  determine  how 
each  branch  extends,  much  less  to  represent  it  accurately  in  adrawin*;. 

The  mycelium  of  this  species  looks  quite  unlike  the  typical  mycelium 
of  Peronospora.  It  is  much  more  delicate  and  somewhat  resembles 
that  of  the  Uredineae.  The  oospore  is  apparently  identical  with  that 
of  the  section  Effusoi,  The  oospores  of  the  two  species  represented  on 
the  plate  are  strikingly  similar  except  in  size.  But  with  all  the  char- 
acters taken  into  account  one  would  scarcely  wish  to  place  P.  celtidi^ 
in  the  section  Effusce,  Mr.  W.  T.  Swingle  has  pointed  out  to  me  that 
Peronospora  cuhensis^  B.  and  C,  resembles  P.  celtidis  quite  closely, 
and  is  its  nearest  ally,  and  that  these  two  species  form  a  group  by 
tlieinselves,  differing  considerably  from  either  Peronospora  or  Plaitmo 
para.  Both  have  long,  very  dark  conidia,  pointed  at  ea€h  end  nwl 
germinating  by  zoospores,  with  conidiophores  of  the  so-called  dichot<>- 
mous  tyi)e,  and  strongly  hygroscopic.  For  the  present  the  form  ou 
Celtis  is  thought  to  be  best  placed  in  the  genus  Peronospora. 
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Peeonospoba  hydbophylli. 

(Plate  XVn,  Figs.  17-24.) 

Spots  yellowish  on  both  sides  of  the  leaf,  but  more  visible  from  above, 
to  4"™  broad  by  10  to  25""  long,  with  rather  indistinct  margins,  lim- 
ed laterally  by  the  veins,  or  by  confluence  covering  the  greater  part 
f  the  leaf,  becoming  brown  with  age  or  causing  the  whole  leaf  to  shrivel 
p.  Under  surface  of  the  spots  sparsely  frosted  by  the  couidiophores. 
Mycelial  hyphcB  occasionally  branching,  quite  irregular,  narrowed 
own  at  frequent  intervals  to  half  the  average  diameter  and  covered 
dth  protaberances,  some  of  which  are  sufficiently  extended  to  form 
ranches;  diameter  varying  from  6  to  7;/  in  the  constricted  portions  to 
5  or  16/1,  or  even  more,  in  the  swollen  parts,  averaging  10  to  12//. 
Ilaustoria  small,  15  to  24/4  long,  consisting  of  a  short,  broadly  clav- 
te  branch  with  three  to  five  finger-like  small  branches  arranged  in  a 
rhorl  around  its  apex. 

Conidiophores  rather  large,  dichotomously  many  times  branched,  the 
tranches  bent  into  reversed  curves  and  often  twisted  around  each 
>ther;  tips  slender,  tapering  to  a  blunt  poiat,  curved  or  often  with  a 
eversed  curve,  numbering  sixteen  in  a  small  specimen  to  fifty  on  an 
iverage,  or  to  seventy-five  on  a  very  large  one.  Total  length  of  the 
?onidiophore  varying  from  200  to  450//,  length  of  the  stem  to  the  first 
3ranch  varying  from  one-half  to  four-sevenths  the  total  length.  The 
first  branch  is  relatively  large,  usually  from  two- thirds  to  three-fourths 
3f  the  length  of  the  whole  head,  and  contains  about  that  proportion  of 
the  tips,  often  nearly  equaling  the  rest  of  the  head. 

Conidia  ovate,  without  apical  papillae  or  marks  to  indicate  the  point 
of  attachment;  smoky  colored,  measuring  19  by  28//  to  25  by  35//,  aver- 
aging about  21  by  30//;  germinating  by  means  of  a  lateral  tube  which 
is  often  curved  in  a  loose  spiral  and  usually  at  one  or  two  points  swollen 
abruptly  to  twice  the  normal  size,  which  is  gradually  resumed  again. 

Oosi)ore8  produced  in  the  leaf  parenchyma,  subglobose,  39  to  45//  in 
diameter,  light  brownish  in  color;  endospore  rather  thick;  epispore 
thin  in  places,  causing  the  margin  of  the  spore  to  become  undulate  in 
section.    Walls  of  the  oogonium  thin. 

On  Hydrophyllum  Virginicum,  L.  Oregon,  111.,  June  1,  1888.  Herb. 
M.  B.  Waite,  No.  558.  ]S'ear  Washington,  D.  0.,  May  5, 1889,  No.  559,  a 
single  infected  plant.    Iowa  City,  Iowa,  spring,  1888.    A.  S.  Hitchcock.* 

Observations. — It  will  be  seen  from  the  description  and  drawings  that 
this  species  is  a  typical  Peronospora  of  the  section  Effusce.  It  presents 
no  difficulties  in  classification  unless  it  be  in  the  fact  that  the  species 
in  the  section  Effusce  are  not  very  clearly  defined,  and  botanists  are 
obliged  to  depend  mainly  on  the  host  plants  for  the  determination  of 
the  species.    The  germination  of  the  conidia  was  accomplished  by 

*  These  specimens  are  mentioned,  hut  not  described,  by  McBride  and  Hitchcock,  in 
Bull.  No.  1,  from  the  Laboratories  of  Nat.  Hist,  of  the  State  Univ.  of  Iowa,  p.  51. 
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placing  them  in  water  on  a  glass  slide,  under  a  bell  jar.  The  oonid;^ 
used  for  the  purpose  were  taken  from  fresh  leaves  which  had  Ikt- 
gathered  in  the  tin  collecting  box  and  had  remained  there  severe 
hours.  They  were  placed  in  water  during  the  day,  and  on  the  follo^'i. 
morning  they  had  thrown  out  their  germ  tubes.  These  show  one  mi 
more  peculiar  swellings  or  bulb-like  expansions.  This  is  not  rare  'i 
the  Peronosporacea?,  but  has  been  observed  in  a  number  of  speiiex 
De  Bary  figures  •  the  germinating  conidia  of  P.  effuM  and  several  otbe? 
species  showing  this  character. 

There  is  often  more  than  one  conidiophore  extending  from  a  stoma. 
In  some  cases  as  many  as  five  were  seen.  (Plate  xvii,  Fig.  19.)  The 
manner  in  which  the  conidia  originate  from  the  mycelium  is  the  same  a.< 
in  Bremia  la^^tucce  a«  figured  by  Comu.t  A  mycelial  thread  running: 
near  a  stoma  sends  out  a  branch  which  is  contracted  at  the  point  of  emis- 
sion, but  soon  swells  out  so  as  to  nearly  equal  the  parent  branch.  As  it 
uears  the  opening  of  the  stoma  it  narrows  down  to  a  small  iVament 
which  passes  through  the  opening  between  the  guard  cells  and  then 
swells  out  into  the  bulb-like  base  of  the  conidiophore. 

Type  specimens  of  both  these  species  have  been  dei)Osited  in  the  her- 
barium of  the  Division  of  Vegetable  Pathology,  U.  S.  Department  of 
Agriculture,  and  have  been  sent  to  the  following  herbaria:  PhDadelpliii* 
Academy  of  Science;  Columbia  College,  New  York;  Harvard  University, 
Cambridge,  Mass. ;  Eoyal  Herbarium,  Kew,  England;  Museum  of  Ifatu- 
ral  History,  Paris;  Royal  Botanic  Garden,  Berlin;  Eoyal  Botanic  Gar- 
den, Rome;  Museum  of  the  Royal  Botanic  Garden,  St.  Petersburg,  and 
to  several  individuals. 


EXPLANATION  OF  PLATE  XVII. 
Figs.  1-16,  Peronospora  celtidiSf  n.  sp. 

Figs.     1, 2.  Leaves  of  Celtis  occidentalis  showing  spots  caused  by  the  Peronospora. 

3.  Typical  conidiophore  X  224.    The  branches  do  not  alllie  i»  one  plane. 

as  the  figure  might  lead  one  to  think,  but  are  arranged  around  the 
stem  like  the  branches  of  a  tree.  The  lowest  branch  extends  to  the 
right  and  upward ;  the  second  branch  extends  to  the  left  and  ais^ 
slightly  upward. 

4.  Conidiophore  below  the  average  size,  x  224. 

5.  Tips  of  the  conidiophore  more  enlarged,  X  640. 

6.  Young  conidiophore  with  conidia  attached,  X  224. 

7.  Conidiophore  nearly  mature  but  with  protoplasm  still  in  the  stem,  X 

224. 

8.  Conidium,  with  its  contained  zoospores,  just  ready  to  burst. 

9.  Conidium  discharging  its  zoospores. 

*  Recherchcs  sur  lo  d^veloppment  do  quelques  Champignons  Parasites.  Aim.  Sci. 
Nat.  Botanique,  s<5r.  4®  tome  xx,  Plate  8,  Fig.  7. 

t  Institute  de  France.  Acad^mie  des  Sciences.  Observations  sur  le  Phylloxera 
et  sur  les  Parasitaires  de  la  Vigne,  etc.  £tudes  sur  les  P^ronospor^es.  1. 1^  ^^°* 
nier,  Maladie  des  Laitues,  1881. 


L   OP  Mycology,  U.  S.  Department  of  Agriculture.  Vol.  VII,   Plate  XVII. 


1  v>^v^-v'^;; 


Waite  on  New  Species  of  Peronospora. 
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Fig.        10.  Empty  oonidlam. 

11.  Mass  of  zoonporea  Just  escaped  and  still  fastened  together. 

12.  The  same  breaking  apart. 

13.  Zoospore  swimming  free.    One  oilia  represented.    Two  or  three  doubt* 

fhlly  observed. 

14.  Zoospore  rounded  up  and  at  rest. 

15.  Zoospore  germinating. 

16.  Oospore  in  section,  X  640. 

Figs.  17-24,  Perono$pora  hydrophylUf  n.  sp. 

17.  Oonidiophore,  average  size,  X  224. 

18.  Mycelinmi  with  haustoria  and  cells  of  the  host  penetrated  by  them,  X 

224. 

19.  Stomate,  with  five  conidiophores  extending  from  it,  x  224. 
20, 21.  Oospores  in  section,  x  640. 

22-24.  Germinating  conidia. 


SOME    PERONOSPORACBA   IN    THE    HERBARIUM    OP    THE  DIVU 
SION  OF  VEGETABLE  PATHOLOGY. 

By  W.  T.  Swingle. 

Finding  a  number  of  interesting  species  of  Peronosporace®  in  the 
herbarium  of  the  Division  of  Vegetable  Pathology,  I  have  decided  to 
report  on  all  specimens  there  represented  that  have  not  been  mentioned 
previously.  I  have  included  a  number  of  interesting  forms  collected 
during  the  past  year,  but  have  excluded  all  si>ecimens  in  exsiccati  as 
they  are  already  known  to  most  students  of  the  group.  I  have  included 
every  collection,  even  of  the  most  common  species,  because  the  record  of 
date  and  locality  may,  even  in  such  cases,  prove  of  value  in  the  future. 
Every  specimen  has  been  examined  for  oospores  and  they  have  been 
reported  whenever  found.  Nothing  is  mentioned  in  the  paper  that  is 
not  represented  by  a  specimen  in  the  herbariunu 

ALBUGO  (Persoon^i). 

8.  F.  Gray.    A  natural  arrangement  of  British  plants,  vol.  1, 1821  p.  540,  No.  v,  p.  155. 
1801.   Uredo  i Albugo,  Persoon.    Synopsis  method,  fongornm,  p.  223. 
1847.  Cy«top««,  J.  H.L6yeill6,  Sur  la  disposition  m^thodiquedesUr^din^es.  <Ann. 
des  Sci.  Nat.,  3«  s^r.,  Botaniqne,  tome  8,  Paris,  1847,  p.  37fl 

There  seems  to  be  no  doubt  that  the  generic  name  Oystopus  must  be 
abandoned  in  favor  of  AlbiigOj  which  has  twenty-six  years  priority. 
There  can  be  no  question  as  to  the  identity  of  the  two  genera.  Gray 
includes  AZfru^/o  in  the  subfamily  OceomidecB  which  he  describes  thus: 

Sporidia  dnat-like,  free,  heaped,  sessile  or  pedicelled,  one  or  many  oeUed,  growing 
at  first  nnder  the  epidermis  of  living  plants,  then  bursting  through  it,  naked  or  cov- 
ered with  a  false  peridium  or  theon  formed  of  the  epidermis  of  the  plant  on  which 
it  grows.  • 

•Loo.  cit.,  p.632. 
16788— ITo.  -^ 
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Bcesteliaj  ^oidiumj  UatUagOj  UredOj  and  Albugo  are  included  in  this 
subfamily.    The  genus  is  described  as  follows: 

y.  155.  Albugo f  Persoon. — Sporidia  globular,  sessile,  one-celled,  inclosed  in  the  bnl- . 
lated  epidermis  of  live  plants. — White.* 

The  species  Albugo  cruciferarumj  Gray  (Albugo  Candida  (Pars,)  0. 
Kxmtze)j  AUmgo  tragopogi  (Pers.)6ray^  axid  ^Albugo  petroselini  (DC.) 
Gray^  are  included  under  Albugo.  Thus  not  only  is  the  genus  unmis- 
takably characterized  in  the  description,  but  all  the  species  included, 
excepting  possibly  A.  petroaelenij  are  still  retained  in  the  genus.  Ono 
Kuntze  in  his  ^^  Bevisio  generum  plantarum,"  issued  in  1891,  has  re- 
stored Albugo.  I  may  say  that  I  had  already  decided  that  the  change 
was  necessary.  It  is  a  fortunate  accident  that  the  older  name  proves 
to  be  one  so  well  adapted.  It  was  long  used  as  a  subgeneric  name  for 
white  rusts.    Berkeley,  writing  in  1848,  says: 

Dr.  L6veill6  has  described  the  genus  under  the  name  of  Cysiopu*  with  very  correct 
characters.  It  is  to  be  wished,  however,  that  he  had  adopted  Schweinitz  and  Rabeu- 
horst's  sectional  name  of  Albugo  (Rab.  Crypt.  Fl.,  vol.  1,  p.  13),  which  is  far  more  ex- 
pressive; and  as  a  general  principle  sectional  names  ought  certainly  to  be  adopted 
when  the  sections  are  raised  to  the  rank  of  genera.! 

1.  Albugo  oandiduB    (Persoon)  O.  Kuntze.    Revisio  generum  plantarum,  Pars  ii, 

1891,  p.  658,  footnote  1, 

1791.  .^idiuM  Candida,  Persoon.  <Gmelin,  Carol!  a  Linn6  Systema  nat.,  ed.  13,  tome 

2,  pars  2,  1791,  p.  1473. 

1847.  Cy9topm  candidm  (Persoon),  L^vdille.  8ur  la  dispos.  method,  dee  Ur^din^es. 
<Ann.  Soi.  Nat.,  3«  s^r.,  t.  8,  1847,  p.  371. 

Conidia  on  leaves,  stems,  and  inflorescences,  oospores  in  stems  and 
inflorescences  of  CruciferaB. 

On  Cardumhie  ludoviciana,  Meyer.  8.  M.  Tracy,  March  21,  188S, 
Stfirkville,  Oktibbeha  County,  Miss.    Conidia  only,  on  radical  leaves. 

On  Dentaria  diphylla^  L.  L.  M.  Underwood.  May,  1889,  Dryden, 
Tompkins  County,  N.  Y.    Conidia  and  immature  oospores  on  leaves. 

On  Sisymbrium  canescens,  Nutt.  F.  D.  Kelsey,  April,  1888,  Billings. 
Yellowstone  County,  Mont.  Conidia  only,  on  cauline  leaves.  F.  D. 
Kelsey,  Ko.  15,  June,  1888,  Helena,  Lewis  and-  Clarke  County,  Mont 
Conidia  only,  on  cauline  leaves. 

On  Sisymbrium  linifolium,  Nutt.  F.  W.  Anderson,  No.  9,  May  17, 
1887,  Helena,  Lewis  and  Clarke  County,  Mont.  Conidia  only,  on  stem.s 
and  cauline  leaves. 

On  Brassica  alba,  L.  E.  M.  Fisher,  No.  88,  August,  1890,  Urmeyville, 
Johnson  County,  Ind.    Conidia  only,  on  cauline  leaves. 

On  Brassica  nigra^  Koch.  T.  A.  Williams,  No.  274",  June,  1890, 
Weeping  Water,  Cass  County,  Nebr.    Conidia  only,  on  leaves.    E.  M. 

•  Loc.  cit.,  p.  540. 

\  Berkeley,  M.  J.  On  the  VHiite  Rust  of  Cabbages.  <Jour.  Hort.  Soo.,  London, 
vol.  3,  London,  1848,  pp.  269-270  (p.  8  of  reprint). 
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Fisher,  TSo.  72,  July  22, 1890,  XJrmeyville,  Johnson  County,  Ind.  Conidia 
only,  on  cauline  leaves. 

On  I^asturtium  sessiliftorum^  Nutt.  8.  M.  Tracy,  July  11, 1887,  Wads- 
worth,  Washoe  County,  Nev.  Conidia  only,  on  leaves,  stems,  and  cap- 
sules. 

On  Nasturtium  armoraciay  Fries.  B.  T.  Galloway,  May,  1887,  Boone 
County,  Mo.  Conidia  only,  on  steins,  flowers,  and  on  radical  and  cauline 
leaves. 

On  Capsella  Bursa-pastoris,  Moench.  W.  T.  Swingle,  No.  4000,  May 
2, 1891,  Alexandria,  Alexandria  County,  Ya.  Conidia  only,  on  leaves, 
stems,  and  inflorescences;  oospores,  immature  in  stems.  W.  T.  Swin- 
gle, No.  4002,  May  22, 1891,  Norfolk,  Norfolk  County,  Va.  Conidia  on 
capsules;  oospores  mature,  abundant,  in  stems  and  iufloresences.  B. 
T.  Galloway,  June  13, 1888,  Washington,  D.  C.  Conidia  on  leaves  and 
stems;  oospores  immature  in  stems.  M.  B.  Waite,  No.  333,  November  17, 
1888,  Department  Agriculture  grounds,  Washington,  D.  C.  Conidia 
only,  on  radical  leaves. 

On  Lepidium  Virginicunij  L.  M.  B.  Waite,  No.  259,  May  13,  1888, 
Oregon,  Ogle  County,  111.    Conidia  only,  on  cauline  leaves. 

On  Lepidium  (sp.  V)  H.  W.  Eavenel,  No.  291b,  1869,  Houston,  Harris 
County,  Tex.  Conidia  only,  on  leaves.  T.  A.  Williams,  No.  274^, 
June,  1890,  Weeping  Water,  Cass  County,  Nebr.  Conidia  only,  on 
radical  leaves. 

On  Lepidium  campestre^  Br.  W.  T.  Swingle,  No.  4003,  May  31, 1891, 
low  ground  by  monument, .Washington,  D.  C.  Conidia  and  mature 
oospores  in  stems. 

On  Raphanus  sativus,  L.    B.  M.  Fisher,  No.  83,  July  25, 1890,  Urmey- 
ville,  Johnson  County,  Ind.    Conidia  only,  on  both  sides  of  radical 
leaves.     B.  M.  Fisber,  No.  83,  August,  1890,  Urmeyville,  Johnson 
County,  Ind.    Conidia  and  oospores  in  enormously  distorted  flowers. 
2.  Albugo  portulacsB  (De  CandoUe)  O.  Kuutze,  loc.  cit.,  1891,  pars,  ii,  p.  568. 

1815.  Uredo  portulaocPf  De  CandoUe.  ^Lamarck  et  De  CandoUe,  Fl.  fran^aise,  t. 
V  ou  vol.  vi,  p.  88,  No.  637. 

On  leaves  of  PortulacacesB. 

On  Portulaca  oleracea,  L.  T.  A.  Williams,  No.  255,  June  18,  1890, 
Weeping  Water,  Cass  County,  Nebr.  Conidia  and  mature  oospores  in 
leaves.  8.  M.  Tracy,  July  10,  1888,  Starkville,  Oktibbeha  County, 
Miss.  Conidia  and  mature  oospore  in  leaves.  M.  B.  Waite,  No.  127, 
August  8, 1885,  Oregon,  Ogle  County,  111.  Conidia  only.  E.  M.  Pisher, 
No.  163,  August,  1890,  Urmeyville,  Johnson  County,  Ind.  Conidia 
only.  M.  B.  Waite,  (Herb.  Div.  Veg.  Path.  No.  377),  September  19, 1889, 
Champaign,  Champaign  County,  111.  Conidia  and  mature  oospores  in 
leaves.  G.  W.  Clinton,  18—,  Buffalo,  Erie  County,  N.  Y.  Conidia 
only. 
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3.  Albugo  tragopogonls  (Penoon)  S.  F.  Qtbj,  Nat.  Airang.  Brit.  PUmte,  toL  i 
1821,  p.  540. 

1801.  Uredo  (Albugo)  oandiduM  Pen.  /?.  Uredo  TragcpogonU,  Penoon.  Syn.  meth 
fbng.  I,  p.  223,  No.  348. 

1886.  Cy$topu9  TragopogonU  (Persoon)  Schroeter.  Die  Pilze  SchleftienSy  Hilfie; 
p.  234. 

On  leaves  of  GompoRito. 

On  Helianthus  (sp.  t).  O.  A.  Hart,  July  12,  1883,  Qnincy,  Adam^ 
County,  ni.  Conidia  and  mature  oospores  in  leaves.  C.  A.  Hart,  July 
17, 188-,West  Quincy,  Adams  County,  HI.  Conidia  and  mature  oosponr? 
in  leaves.  I  am  inclined  to  think  the  host  is  Iva  ciliataj  but  can  not  K 
certain.  As  far  as  I  know  A,  trcLgopogonis  is  unknown  on  HeLianthv^, 
although  it  is  abundant  in  some  places  on  Iva  ciliata^ 

On  Franseria  discolor  Nutt.  (t).  S.M.  Tracy,  September  10,  18s7, 
Denver,  Arapahoe  County,  Colo.  Conidia  on  stems  and  leaves,  oospores 
mature,  in  leaves. 

On  Ambrosia  artemisiwfolia,  L.  A.  B.  Seymour,  August  12,  I8S."», 
Granville,  Hampden  County,  Mass.  Conidia  and  mature  oospores  on 
leaves. 

On  Ambrosia  (sp.  1).  S.  M.  Tracy,  June  21, 188-,  CooMdge,  BerDalill" 
County,  K.  Mex.    Conidia  only,  on  leaves. 

On  Artemisia  biennis^  Willd.  B.  D.  Halsted,  1885,  Spirit  Lake, 
Dickinson  County,  Iowa.    Conidia  only,  on  leaves. 

On  Senecio  serra,  Hook.,  var.  integrimculus^  Gr.  F.  D.  Kelsey,  July  J>. 
1888,  Helena,  Lewis  and  Clarke  County,  Mont.  Conidia  and  mataie 
oospores  in  leaves. 

On  Gnicus  horridulus,  Pursh.  W.  T.  Swingle,  No.  4004,  May  22, 1S!U, 
Norfolk,  Norfolk  County,  Va.    Conidia  and  mature  oospores  in  leaves. 

On  Gnicus  lanceoJutuSj  Hoffm.  G.  W.  Clinton,  18 — ^  Buffalo,  Eiie 
County,  N.  Y.    Conidia  only,  on  leaves. 

On  Tragopogon  pratensis,  L.  W.  A.  Kellenman,  No.  10**,  July  1^^. 
1880,  Gottingen,  Germany.    Conidia  only,  on  leaves. 

On   Tragopogon  porri/oliuSj  L,    G.  W.  Clinton,  18 — ,  Buffalo,  Erie 
County,  N.  Y.    Conidia  only,  on  leaves. 
4.  Albugo  ipomcBse-pandoranaB  (Schweinitz)  Swingle. 

1822.  Aecxdium  Ipomoeae-panduranae,  Bchweinltz.  SynopaiB  fang.  Carol.  No.  454. 
<Schriften  der  naturforschenden  GeseUs.  za  Leipzig,  Bd.  I,  p.  69. 

1889.  Cy8topu8  ipomoeae-panduranae  (Schw.)  StevB.  &  Swingle.  List  of  EaniU3 
species  of  Peronosporaceae,  No.  2.  <Traa8.  20th  and  2l8t  meetings  Kan.  Acad.  Si  i., 
vol.  XI,  p.  67. 

Conidia  on  leaves  and  stems,  oospores  in  stems  and  petioles  of  Con- 
volvulaceaj. 

On  Convolvulus  f  (sp.  1).  Conidia  only,  on  leaves.  W.  T.  Swingle,  No. 
4005,  July  8, 1891,  Eldorado,  Lake  County,  Fla.  Conidia  only,  on  leaves. 
W.  T.  Swingle,  No.  4006,  July  13, 1891,  Eldorado,  Lake  County,  Fla. 
Conidia  only,  on  leaves. 

On  Ipomcea  BatataSy  Lam.  D.  G.  Fairchild,  September  17, 1889,  Vino 
Und,  Cumberland  County,  N.  J.    Conidia  only,  on  leaves. 
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On  Ip<m<»a  commutata^  B.  and  S.  W.  T.  Swingle,  No.  4007,  June  15, 
1.891,  Griffin,  Spalding  County,  Ga.  Oonidia  only,  on  leaves,  stems,  and 
l>eduncles.  A.  B.  Langlois,  ISTo.  602,  August  6,  1886,  Pointe  ^la  Hache, 
Plaquemine  Parish,  La.    Oonidia  only,  on  leaves. 

On  Ipomcea  hedera>om,  Jacq.  Brwin  P.  Smith,  July  9,  1890,  Talbot 
County,  Ga.  Oonidia  only,  on  leaves.  A.  B.  Langlois,  ]^o.  598,  July  27, 
188G,  Pointe  ^  la  Hache,  Plaquemines  Parish,  La.  Oonidia  only,  on 
leaves. 

On  Ipamcsa  inearnata,  Vahl.  0.  S.  Sheldon,  No.  230,  July  28,  1891, 
Qaanah.  Indian  Territory,  com.,  J,  M.  Holzinger.  Oonidia  only,  on 
leaves  and  stems.  Mr.  J.  Ai.  Holzinger  kindly  called  my  attention  to 
this  new  host  for  the  species.  Only  two  plants  were  sent  by  Mr.  Shel- 
don, and  both  showed  the  unusually  large  son  on  the  stems  and  on 
nearly  all  the  leaves. 

On  IpomtBa  leptophylUiy  Torr.  B.  Bartholomew,  No.  433,  July  20, 1891, 
Bockport,  Rooks  Oounty,  Kans.  Oonidia  on  swollen  stems  and  leaves, 
immature  oospores  in  swollen  stems. 

On  Ipomcda  pandurat4ij  Meyer.  S.  M.  Tracy,  July  1, 1888,  Starkville, 
Oktibbeha  Oounty,  Miss.  Oonidia  only,  on  leaves.  M.  B.  Waite,  No.  258, 
September  10, 1888,  Oregon,  Ogle  Oounty,  111.  Oospores  only,  in  swell- 
ings on  stems  and  leaves.  The  leaves  often  show  a  number  of  spots  5-20 
mm.  in  diameter  that  are  bulged  and  corrugated  and  literally  filled  with 
nearly  mature  oospores.  Possibly  the  leaf  spots  would  have  shown 
some  conidia  earlier  in  the  season.  £.  M.  Fisher,  No.  201,  September, 
1890,  Urmeyville,  Johnson  Oounty,  Ind.  Oonidia  and  nearly  or  quite  ma- 
ture oospores  in  bullated  corrugated  spots  on  the  leaf.  Much  like  Waite's, 
No.  258. 

On  Ipomcea  l^icunosaj  L.  L.  P.  Ward,  Sept.  7, 1879,  Alexandria  Oounty, 
Yirp^inia.    Oonidia  only,  on  leaves. 

On  IpomcBa  (spt).    S.  M.  Tracy,  September  13, 1888,  Durant,  Holmes 
County,  Miss. 
5.  Albugo  platenaia  (Spegazzioi)  Swingle. 

1883.  Cystopus  amaraniaoearum,  Zalewski.  Znr  Kennt.  der  Gatt.  Cystopue  L€t. 
Vorliiafige  Mlttheilimg.  <Bo1.  Centralb.,  iv  Jahrg.  1883,  ill  qaartal  Bd.  xy,  p.  223, 
pro  parte. 

1891.  CyatapusplatenBUf  BpegBzzmi,  Phycomyceteae  Argentinae,  No.  15.  <Revi8ta 
Argentina  de  Historia  Natural,  lomo  I,  entrega  1%  Buenos  Aires,  Feb.  1,°,  1891,  p.  32. 

Conidia  on  upper  surface  of  leaves  of  !N'yctaginacesB.  ^o  oospores 
found. 

On  Allionia  incarnata  L.  S.  M.  Tracy,  June  18, 1887,  dry  hills,  1  mile 
east  of  Albuquerque,  Bernalillo  Oounty,  K  Mex.  Bilimek  ,No.  167,  Sept. 
21, 1869,  Chapultepek,  Mexico,  Ex.  Herb.  Bot.  Div.  Dept.  Agric.  From 
Herb.  Mus.  Paris. 

On  Boerhaavia  diffma^  (t)  L.  iN'ewberry  in  McComb's  expedition, 
sandy  river  bottoms,  1859,  N.  Mex.,  Colo.,  or  Utah.  Ex.  Herb.  Bot. 
Div.  Dept.  Agric. 

On  Boerhaavia  erccta,  L.  Schott,  N'o.  478,  June  12, 1865,  Merida,  Yu- 
catau,  Mexico.  Ex.  Herb.  Div.  Bot.  Dept.  Agric.  Edward  Palmer,  1885, 
8.  W.  Chihuahua,  Mexico.     Ex.  Herb.  Bot.  Div.  Dept.  Agric.    Edw. 
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Palmer,  No.  680, 1887,  Los  Angeles  Bay,  Ouaymas,  Mexico.  Ex.  Herb. 
Bot.  Div.  Dept.  Agric.  J.  H.  Simpson,  July  11,  1890,  Sarasota  Bay, 
Manatee  County,  Fla.  Ex.  Herb.  Bot  Div.  Dept  Agric.  W.  T.  Swingle, 
No.  4008,  July  4, 1891,  Eldorado,  Lake  County,  Fla.    W.  T.  Swingle,  >a 

4009,  July  13, 1891,  common  on  sandy  land  along  railroad,  Eldorado, 
Lake  County,  Fla. 

On  Boerhaavia  hirsuta^  Willd.  Schott,  No.  21,  Feb.  12, 1865,  Merida, 
Yucatan,  Mexico.    Ex.  Herb.  Bot.  Div.  Dept.  Agric.   W.  T.  Swingle,  No. 

4010,  July  13, 1891,  Eldorado,  Lake  County,  Fla.  The  host  may  not  be 
this  species,  as  it  was  too  young  for  positive  determination. 

On  Boerhdavia  SonorcB,  Bose.  Edw.  Palmer,  September  16-^30,  1890, 
Alamos  de  Calorce,  Mexico.    Ex.  Herb.  Bot  Div.  Dept  Agric. 

On  Boerhaavia  spicataj  Choisy.  Geo.  Vasey,  1881,  Las  Cruces,  N.  Mex. 
Ex.  Herb.  Bot  Div.  Dept.  Agric. 

On  Boerhaavia  viscosay  Lag.  et  Bodr.  Eeverchon,  No.  791,  June,  1880, 
Dallas,  Dallas  County,  Tex.  Ed.  Palmer,  No.  212,  Aug.  to  Nov.,  ISS3, 
S.  W.  Chihauhua,  Mex. 

On  Boerhaavia  Xanthii^  Watson.  Edw.  Palmer,  No.  681, 1887,  Guay- 
mas,  Sonora,  Mexico.    Ex.  Herb.  Bot.  Div.  Dept  Agi^ic. 

I  found  tbis  interesting  Albino  in  Florida  during  the  summer  of  1891, 
and  upon  my  return  to  Washington  examined  the  specimens  of  NycUi- 
ginaceie  in  the  herbarium  of  the  botanical  division  of  the  Department  of 
Agriculture,  through  the  kindness  of  Dr.  George  Vasey  and  Mr.  J.  ^^ 
Bose.  I  was  agreeably  surprised  to  find  many  specimens  here,  as  may 
be  seen  from  the  foregoing  list  I  am  much  in  doubt  as  to  the  identifi- 
cation of  the  material,  and  would  not  publish  this  notice  if  it  were  not 
largely  with  the  hope  that  it  may  call  forth  further  observations  and 
perhaps  result  in  the  finding  of  oospores. 

The  first  mention  I  have  found  of  Albugo  occurring  on  nyctagina- 
ceous  plants  is  by  Zalewski,*  in  1883,  who  reports  an  Aldti^o  on  Boerhaa- 
via jfrom  Ceylon  and  from  La  Plata  which  he  refers  to  his  Cysiopus 
amarantacearum  {=Albugo  amaranthi  (Schw.)  O.  Ejze.),  on  the  strength 
of  the  conidial  characters,  since  he  was  unable  to  find  oospores.  In 
sj)eaking  of  this  form  he  says:  "die  Conidien  sind  aber  hier  von  denen 
von  C.  Amarantacearum  gar  nicht  zu  unterscheiden.''  I  find,  however, 
that  thie  specimens  reported  above  (also  lacking  oospores)  seem  to  differ 
constantly  from  Albugo  amaranthi  in  several  points.  First,  the  conidia 
are  in  every  case  yellowish  as  seen  in  mass,  being  almost  exactly  of  the 
color  of  those  of  A.  portulacce  and  unlike  those  of  A.  amaranthiy  which 
are  white.  Second,  the  terminal  conidium  shows  in  every  case  a  verj- 
much  thicker  internal  equatorial  band  which  is  dusky  or  even  brown  in 
color,  while  a  similar  structure  in  A.  amaranthi  is  colorless  or  nearly 
so.  Very  possibly  further  differences  will  be  found  to  exist,  since  I  have 
not  had  time  to  make  an  exhaustive  examination  of  the  two  species. 
These  constant  differences,  together  with  the  failure  to  find  oospores  in 

*  ZuT  Kennt.  der  Oatt.  Cyatopus  L^v.  Vorlaufige  Mitt,  in  Bot.  Centralb.,  loc.  cit., 
pp.  222-223. 
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dJl  specimens  studied  and  the  f^t  that  the  fnngos  is  parasitic  on  a  dif- 
fereuty  although  related,  fieunily  of  plants,  make  me  hesitate  to  refer  it 
to  ^.  amaranthi. 

In  1880  Spegazzini*  included  in  Oystapus  cubictu  {= Albugo  tragopo- 
gonis  (Pers),  O.  Kze.),  a  form  occurring  on  leaves  of  BoerJinavia  erecta 
found  at  Barracas  del  Sur,  Argentine.  Our  species,  however,  appears 
to  differ  from  A.  tragopogonis  in  at  least  the  following  ways:  First,  in 
having sx>ores  yellowish  in  mass;  second,  in  having  the  terminal  conidia 
smaller  than  the  others;  and,  third,  in  the  conidia  having  a  dusky-brown 
equatorial  band.  Besides  this  the  families  of  the  host  plants  are  not 
at  all  closely  related,  and  from  this  fact  alone  it  is  probable  that  the 
species  are  distinct. 

Tbe  next  reference  I  find  to  an  Albugo  on  Nyctaginaceae  is  by  Spe- 
^azzini,t  who,  in  1891,  described  a  new  species,  Cystopus  platensiSy  on 
3oerhaavia  from  Argentine.  As  his  description  may  not  be  accessible 
to  all  interested,  I  quote  in  full: 

15.  Cystopofi  platenfus  Speg.  (n.  sp,)-Fxmg.,  Arg.  pug.  I,  n.  68  (sub  C.  eutioo). 

Hah.  In  foliis  viyis  Boerkaviae  kirMutae  prope  Buenoa  Aires  (1880),  et  prope  Cdrdoba 
(1887). 

Obs.  Sori  hypophyUi  maoola  primo  paUescente  dein  pnrparascente  cincti,  irrega- 
lares  minuti  (1-2  mUm.  diam.)  sparsi  v.  hinc  inde  laxe  gregarii,  vix  prominuli  candidi 
diu  epidermide  velati,  dein  enimpentes  ao  pnlverolenti;  conidia  globoso-cuboidea 
(20-22  X  18-20;<)  hyalina  catennlata,  minnte  densiasimeqne  pnnctolata  (an  tantum 
grannloflo  farctaf),  snprema  ovata  obtusa;  cellulae  basales  sterUee  obconico-tur- 
binatae  (40-45  X  12-15/x)  craBse  tnnicatae  per  aetatem  flavescentes.  Oosporae  ignotae. 
Species  praecedenti  [C.  hliti  on  AmaranthacesB]  peraffinis  sed  conidiis  punctulatia 
majoribns  satis,  at  Tidetnr,  recedens. 

The  conidia  of  the  preceding  species  are  given  as  16-18  x  15-17//. 
6.  Albugo  amaranthi  (Schweinitz)  O.  Kuntze.    Rer.  gen.  PI.  i,  vol.  u.  p.  658,  footu.  1, 

1834.  Cawma[^Vredo  {Allmgo)'\  JmarantW,  Schw.  Syn.  fung.  Am.  Bor.,No. 2853. 
<Tran8.  Am.  Phil.  Soc,  Phila.,  new  ser.,  vol.  IV,  p.  292. 

1874.  Cjf8topu8  Amaranthi  (Scbw.)  Berkeley.    Notices  of  N.  Am.  Fungi,  No.  571. 
^Greyillea,  vol.  in,  London,  No.  28,  December,  1874,  p.  58. 

Conidia  and  oospores  in  leaves  of  Amarantacese. 

On  Amarantus  chlarostachySj  Willd.  W.  T.  Swingle,  No.  4011,  June 
26, 1891,  Bskldwin,  Duval  County,  Fla.    Conidia  only,  on  leaves. 

On  Afnaranttu  ehlorostachySj  var.  hybridtis.  Wats.  B.  M.  Fisher,  No. 
84,  July  25, 1890,  Urmeyville,  Johnson  County,  Ind.  Conidia  and  ma- 
ture oospores  in  leaves.  E.  M.  Fisher,  No.  84,  August,  1890,  Urmey- 
viUe,  Johnson  County,  Ind.    Conidia  and  mature  oospores  in  leaves. 

On  Amarantus  crispus^  Braun.  S.  M.  Tracy,  May  26, 1888,  Starkville, 
Oktibbeha  County,  Miss.     Conidia  and  mature  oospores  in  leaves. 

On  Amarantus  spinosus,  L.  W.  T.  Swingle,  No.  4012,  June  26, 1891, 
Baldwin,  Duval  County,  Fla.    Conidia  and  mature  oospores  in  leaves. 

*  Spegazzini,  Fnngi  Argentini.  Pngillus  primus.  No.  67.  <Ann.  Soc.  Cientlfioa 
Argentina,  tomo  ix,  Abril  de  1880,  Bnenos  Aires,  p.  177. 

t  Spegazzini,  Dr.  Carolns.  Phycomyceteae  Argentinsd.  <ReviBt»  Argentina  de 
Hist.  Nat.,  t.  I,  Buenos  Aires,  Feb.  1,  189]  p.  32. 
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On  Amarantus  reiroflexuSy  L.  B.  M.  Fisber,  No.  37,  July  18, 1890, 
XJrmey  ville,  Johnson  County,  Ind.  Oonidia  only,  on  leaves.  O.  A.  Han. 
August  2,  1883,  Quincy,  Adams  County,  111.  Conidia  and  mature 
oospores  in  leaves.  B.  M.  Fisher.  No.  37,  August,  1890,  Urmeyrillt, 
Johnson  CouDty,Ind.  Conidia  only,  on  leaves.  M.  B.  Waite,  No.  12i 
August  8, 1885,  Oregon,  Ogle  County,  111.  Oonidia  and  mature  oospore? 
in  leaves.  B.  Bartholomew,  No.  88,  August  10,  1888,  Rockport,  Eook^ 
County,  Kans.  Conidia  and  mature  oospores  in  leaves.  J,  J.  Dam 
September 3, 1887,  Eacine,  BacineCounty,  Wis.  Conidia  only,  on  leaves. 
M.  B.  Waite,  (Herb.  Div.  Veg.  Path.  No.  46),  Septembers,  1889,  Lansmg. 
Ingham  County,  Mich.    Conidia  and  mature  oospores  in  leaves. 

On  Amarantus  (sp.  1).  G.  W.  Clinton,  18 — j  Buffalo,  Erie  County, 
N.  Y.  Conidia  and  oospores  in  leaves.  T.  A.  Williams,  No.  324,  July 
15,  1890,  Ashland,  Saunders  County,  Nebr.  Conidia  and  mature 
oosiwres  in  leaves. 

7.  Phytophthora   infestans    (Montaigne)    De   Bary.    Research  into    Nature  of 

Potato  Fungos.    <Joar.  Roy.  Agrio  Soc.,  2d  ser.,  vol.  xii,  London,  1876,  pp. 
23^-269. 
1845.  Botrytis  infestanM,  Montaigne.      <Jonr.  Tlnst.,  1845,  p.  313;  also  <BnlL  Soc 
Philomath,  de  Paris.  Stance  dn  30  Aodt,  1845. 

On  leaves  of  SolanaceaB. 

On  Solanum  tuberosum,  L.  A.  B.  Seymour  (No.  5623,  Herb.  HI.  State 
Lab.  Nat.  Hist.),  August  7, 1882,  Camp  Point,  Adams  County,  HL  E.  A. 
Southworth,  September  15, 1891,  Smiths  Mills,  Chautauqua  County,  ^^ 
Y.  W.T.  Swingle,  No.  4013,  September  20, 1891,  Garrett  Park,  Mont- 
gomery County,  Md.  This  fungus  was  quite  abundant  in  a  field  at  this 
place  and  seriously  injured  at  least  the  tops  of  the  plants. 

8.  Sclerospora  ^amlnioola  (Saccardo)  Schroeter.    Die  Pilze  Schlesiena  1, 18^  p 

236,  No.  352. 

1876.  Protomyces graminioola,  Sacoardo.    Fungi  venetinoTi  vel  critici  ser.vi,  Ko. 
91,  <Nnovo  giorn.  bot.  ital.,  vol.  vm,  1876,  p.  172. 

On  leaves  and  inflorescences  of  Gramine». 

On  Setaria  viridis,  Beauvt  Tom  A,  Williams,  No.  257,  August^,  1889, 
Weeping  Water,  Cass  County,  Nebr.  Conidia  ( i)  and  oospores  in  leaves 
and  in  the  distorted  spikelets. 

9.  Plasmopara  pygmasa  (linger)  Schroeter.    Die  Pilze  Sohlesieiis,  1, 1886,  No.  S59, 

p.  239. 

1833.   Botryiis  pygmaea  linger.    Die  Ezantheraen  der  Pflancen,  pp.  172-173. 

On  leaves  of  Eanunculaceae.  Conidiophores  hypophyUous  on  radical 
leaves. 

On  Anemone  Pennsylvanica,  L.  C.  A.  Hart,  May,  1884,  Normal,  Mo- 
Lean  County,  111. 

On  Hepatica  amitiloba,  DC.  J.  J.  Davis,  May  13,  1887,  Bacine,  Ba- 
cine  County,  Wis. 

10.  Plaamopara  geranii  (Peck).    Berl.  &  De  Toni.    <Saoo.  Sylloge  frmgomm,  toL 

vu,  Part  I,  1888,  p.  242,  No.  811. 

1879.  Peronoipora  Oeranii,  Peck.  Bept.  BoteniBt,  in  28th  Kept.  N.  Y.  State  Mns. 
Nat.Hi8t.,  p.63. 
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On  leaves  of  GeraniacesB.  Gonidiophores  always  hypophyllous. 
On  Oeranium  OaroUnianum^  L.  S.  M.  Tracy,  March  11, 1888,  Stark- 
ville,  Oktibbeha  County,  Miss.  M.  B.  Waite,  No.  563,  March  17, 1889, 
High  Island,  Montgomery  County,  Md.  M.  B.  Waite,  No.  566,  April 
10, 1889,  High  Island,  Montgomery  County,  Md.  P.  8.  Earle,  April 
28, 1883,  Anna,  Union  County,  HI.  Erwin  P.  Smith,  May  11, 1889,  dry 
fields.  Still  Pond,  Kent  County,  Md.  B.  T.  GaUoway,  May  17,  1891, 
Garrett  Park,  Montgomery  County,  Md.  D.  G.  Pairchild,  May  21, 1889, 
New  Brunswick,  Middlesex  County,  N.  J.  W.  T.  Swingle,  No.  4014, 
May  22,  1891,  Norfolk,  Norfolk  County,  Va.  B.  T.  GaUoway,  May  23, 
1877,  Boone  County,  Mo. 

On  Geranium  maculatumj  L.  B.  T.  Galloway,  July  4, 1888,  Washing- 
ton, D.  C.    With  a  few  nearly  mature  oospores  in  leaves. 

11.  Plasmopara  obduoens,  Schroeter.   Die  Pilze  Schleaiens,  I,  p.  238,  1886,  No. 

366. 

1877.  Peronogpara  ohdueens,  Schroeter.    <Hedwigia  Bd.  xvi,  1877,  No.  9,  p.  129-135. 

On  leaves  and  cotyledons  of  Geraniaceae..  Conidiophores  hypophyl- 
lous. 

On  Impatiens  fulva,  Nutt.  E.  M.  Fisher,  No.  65,  July  22, 1890,  Need- 
ham,  Johnson  County,  Ind.    With  very  immature  oospores  in  leaves. 

On  Impatiens  (sp.t).  {Lfulva  or  J.  pallida.)  M.  B.  Waite,  No.  651, 
April  10, 1889,  Eosslyn,  Alexandria  County,  Va.  B.T.  Galloway,  May 
3,  1891,  Garrett  Park,  Montgomery  County,  Md.  C.  A,  Hart,  May 
10, 1884,  Bloomington,  McLean  County,  111.  J.  J.  Davis,  May  15, 1887, 
Racine,  Bacine  County,  Wis.  P.  H.  Dorsett,  May  21,  1891,  Benning's 
Station,  Md. 

12.  Plasmopara  vlticola  (Berkeley  &  Curtis)  Berl.  &  De  Toni.    <8accardo,  Syl- 

loge  fungornm,  vol.  vn,  Part  I,  p.  239.    No.  806.    1888. 
1860.   Boirytis  viiicola^  Berk.  &,  Curt.    <Ravenel  Fungi  Caroliniani  Exsiccati. 
FuDgi  of  Carolina,  illufitrated  by  natural  epecimene  of  the  species,  by  H.  W.  Kay- 
enal,  Charleston.    Cent.  V.,  No.  90. 

On  leaves  of  Vitaceae. 

On  VitU  aestivalis  J  Michx.  M.  B.  Wait€,  KTo.  123,  August  3, 1885,  Ore- 
gon, Ogle  County,  HI.  M.  B.  Waite,  No.  182,  September  10, 1889.,  Ore- 
gon, Ogle  County,  HI.  M.  B.  Waite,  No.  544,  September  15, 1888,  Oregon, 
Ogle  County,  111.  W.  T.  Swingle,  No.  4015,  October  10,  1891,  StiU 
Pond,  Kent  County,  Md. 

On  Vitis  cinereay  Engelm.{f)  B.  M.  Fisher,  No.  89,  July  18, 1890, 
UrmeyviUe,  Johnson  County,  Ind. 

On  Vitis  cordifolia,  Michx.  C.  A.  Hart,  July  18,  1883,  La  Grange, 
Lewis  County,  Mo.  E.  M.  Fisher,  No.  89,  July  20, 1890,  Urmey viUe,  John- 
eon  County,  Indiana.  Herman  Jaeger,  August  20,  1888,  Neosho, 
Newton  County,  Mo.  F.  S.  Earle  and  M.  B.  Waite,  September  19, 
1885,  TJrbana,  Champaign  County,  111.  W.  T.  Swingle,  No.  4016, 
October  10, 1891,  Still  Pond,  Kent  County,  Md. 

On  Vitis  (cultivated,  hort  vax.  Concord).    M.  B.  Waite,  No.  273,  July 
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23, 1888,  Champaign,  Champaign  County,  111.    M.  B.  Waite,  B^o.  545, 
September  25, 1888,  TJrbana,  Champaign  County,  HI. 
On  Vitis  (cultivated,  hort.  var.  Clinton).     S.  M.  Tracy,  August  23. 

1887,  Plattville,  Grant  County,  Wis. 

On    Vitis  (cultivated,  hort  var.  Niagara).    H.  L.  Eogers,  July  17, 

1890,  Highland,  Ulster  County,  N.  Y. 

On    Vitis  (cultivated,  var.  unknown).    B.  T.  Galloway,  September, 

1888,  Dept.  Agric.  Grounds,  Washington,  D.  C.  M.  B.  Waite  (Herb. 
Div.  Veg.  Path.,  No.  359),  September  18, 1889,  Champaign,  Champaign 
County,  HI.  E.  M.  Fisher,  No.  186,  September,  1890,  Franklin  County, 
Ind.  With  mature  oospores  in  leaves.  W.  T.  Swingle,  No.  4017,  Octo- 
ber 10, 1891,  Still  Pond,  Kent  County,  Md.  I  am  not  certain  this  was 
a  cultivated  grape,  as  it  grew  by  the  roadside,  but  it  seemed  unlike  any 
wild  grape  I  know. 

13.  Plasmopara  australls  (Spegazzini)  Swingle.    A  list  of  the  Kansas  species  of 
Peronosporacae  No.  9.     <Trans.  Twentieth  and  Twenty-first  Meeting;  Kass. 
Acad.  Sci.,  vol.  xi,  1889,  p.  72. 
1881.  Peranospora  auatralia  Spegazzini.  Fnngi  Argentinii  PagiUos  i.  No. — ,  <Anales 

d.  1.  aociedad  cientifica  argentina,  t.  xit,  1881,  p.  81. 

On  leaves  of  Cucurbitaceae.  Conidiophores  always  hyjwphyllous  on 
cauline  leaves. 

On  Sicyos  angulatusj  L.  B.  T.  Galloway,  June,  1887,  Boone  County, 
Mo.  B.  T.  Galloway,  July  26, 1886,  Boone  County,  Mo.  B.  M.  Fisber, 
No.  171,  September,  1890,  Needham,  Johnson  County,  Ind. 

X4.  Plasmopara  vibiimi  Peck.     Ann.  Rep.  State  Botanist  of  New  York,  p.  28. 
Reprint  from  43d  Rept.  N.  Y.  State  Mas.  Nat.  Hist.,  Albany,  1890. 

On  leaves  of  Caprifoliaceae.  Conidiophores  hypophyllous  on  cauline 
leaves. 

On  Yihumum  acerifolium^  L.  M.  B.  Waite,  No.  535,  October  11, 1891, 
Cascade  Eun,  Washington,  D.  C. 

On  Yihumum  opulu^,  L.  D.  G.  Fairchild,  September  28,  1889, 
Breese  Hill,  Md.    D.  G.  Fairchild,  October,  1889,  Breese  Hill,  Md. 

15.  Plaamopara  entospora  (Roze  and  Coma).  Berl.  and  DeToni.    <SaccaTdo  Syl- 
loge  fangorum,  vol.  vii,  Part  I,  p.  239,  No.  806. 

1867.  BaHdiophara  entospora  Roze  and  Coma.  Sar  deux  noay.  types  d.  Saproleg. 
<Ann.  d.  Sci.  Nat.    5«  b6t.  Bot.,  t.  xi,  1869,  pp.  84-89  (pp.  13-18  of  reprint),  PL  4. 

On  leaves  of  Compositae,  tribe  Asteroide®.   Oonidiophores  hypophyl- 
lous on  both  radical  and  cauline  leaves. 
On  Aster  Novce-Anglice,  L,    W.  T.  Swingle,  ^o.  4018,  October  29, 

1891,  Garrett  Park,  Montgomery  County,  Md.    Conidiophores  on  can 
line  leaves.    Abundant. 

On  Erigeron  Canadense^  L.  M.  B.  Waite,  No.  121,  May  13, 1885,  Ur- 
bana.  Champaign  County,  111.  Conidiophores  and  Hibundant  mataie 
oospores  on  cauline  leaves. 

16.  Plasmopara  Halstedil  (Farl.)  Berl.  and  DeTonl.   <Sacc.  Syll.  Fung.,  vol.  VU| 
Part  I,  p.  242,  No.  810. 

1878.    Peronoapora  ffalstedii,  Farlow.     Notes  on  some  species  in  the  Third  aod 
Eleventh  Centuries  of  Ellis's  N.Am. Fungi.    <Proo.  Am.  Acad.  Arts  and  Sci.,ToL 
r,  new  series,  vol.  x,  1878,  p.  72. 
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Oq  leaves  of  Oompositao.  Oonidiophores  hjrpophyllous  on  oanline 
leaves. 

On  Erigeron  Philadelphicum,  L.  (t).  B.  T,  Galloway,  September  25, 
1891,  Garrett  Park,  Montgomery  County,  Md. 

On  Erigeron  (sp.  1).  E.  W.  D.  Holway,  July  20, 1884,  Decorah,  Win- 
neshiek  County,  Iowa. 

On  Silphiumperfoliatumy  L.  M.  B.  Waite,  No.  265,  September  8, 1888, 
Oregon,  Ogle  County,  111.  S.  M.  Tracy,  September  1, 1888,  Plattville, 
Grant  County,  Wis.    With  mature  oospores  on  cauline  leaves. 

On  Ambrosia  artemisiwfoliaj  L.  W.  T.  Swingle,  No.  4019,  September 
20, 1891,  Garrett  Park,  Montgomery  County,  Md. 

On  Ambrosia  trifida^  L.  E.  A.  Southworth,  May  1,  1891,  College 
Station,  Prince  George's  County,  Md.  B.  T.  Galloway,  May  13, 1888, 
Virginia.  C.  G.  Hart,  May  14, 1884,  Normal,  McLean  County,  Dl.  P. 
H.  Dorsett,  May  16,  1891,  Benning's  Station,  Md.  M.  B.  Waite,  No. 
266,  May  19, 1888,  Urbana,  Champaign  County,  HI.  M.  B.  Waite,  No.  541, 
June  1, 1888,  Oregon,  Ogle  County,  111.  C.  A.  Hart,  July  18,  1883,  La 
Grange,  Lewis  County,  Mo.  T.  A.  Williams,  No.  256,  August  1, 1889, 
Wabash  County,  Nebr. 

On  Helianthus  grosse-serratus^  Martens.  M.  B.  Waite,  No.  546,  May 
28,  1888,  Oregon,  Ogle  County,  HI.  Oonidiophores  forming  a  dense 
white  coating. 

On  HelianthiLS  (sp.  %  C.  A.  Hart,  May,  1884,  Normal,  McLean 
County,  111.  Oonidiophores  attacking  only  the  basal  portion  and  there 
forming  a  dense  white  coating.  M.  B.  Waite  (Herb.  Div.  Veg.  Path.,  No. 
318)  September  4,  1891,  Oregon,  Ogle  County,  111.  Oonidiophores  on 
cauline  leaves  in  rather  scattered  spots.  F.  L.  Scribner,  July  17, 1887, 
Lanier  Heights,  Washington,  D.  C.  Conidiophores  forming  a  very  dense 
white  coating  on  the  basal  portion  of  the  diseased  leaves. 

On  Bidens  connata^  Muhl.  E.  M.  Fisher,  No.  188,  September,  1890, 
Urmeyville,  Johnson  County,  Ind. 

On  Bidens  frondosa^  L.  E.  M.  Fisher,  No.  68,  July  20,  1890,  Urmey- 
ville, Johnson  County,  Ind.  E.  M.  Fisher,  No.  59,  August,  1890,  Urmey- 
ville, Johnson  County,  Ind. 

On  Erechthites  hieracifoliay  Raf.    M.  B.  Waite,  No.  122,  August  11, 
1885,  Oregon,  Ogle  County,  111. 
17.  Plasmopara  gonolobl  (Lagerheim)  Swingle. 

1891.  Peronospora  gonolohi,  Lagerheim.  Obseryations  on  new  species  of  fungi  from 
North  and  South  America.    < Jour,  of  Mycol.,  Vol.  vn,  p.  49. 

On  leaves  of  AsclepiadaceaB. 

On  Gonolobus  suberosus,  R.  Br.  W.  T.  Swingle,  No.  4001,  Oct.  10, 1891 , 
Still  Pond,  Kent  County,  Md.  Conidiophores  only,  hypophyllous.  Prof. 
W.  G.  Parlow  has  kindly  compared  my  specimens  with  a  part  of  those 
from  which  Profl  Lagerheim  described  the  species  and  pronounces  them 
identical.  The  species  has  the  typical  branching  of  PUismopara.  The 
conidia  germinate  readily  in  water  producing  zoospores  which  have  two 
cilia. 
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Measurements  of  sixty  conidia  are  herewith  api>ended. 

TahU  <i(f  meamrements  of  9ixty  eonidia  of  PloMmopara  gonololn  (Lagerheim),  Swin^* 
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18.  Bremla  laotucse,  Regel.    Beitrage  z.  Kennt.  einiger  BlattpUze.    Bot.  Zeit.,  1913. 

p.  665. 

On  leaves  of  Gompositae,  Tribe  Gichoriaceae.  Conidiophoies  hypo 
phyllouSy  on  both  radical  and  cauline  leaves. 

On  Krigia  Dandelion^  Nutt.  P.  S.  Barle,  May  10,  1884,  Oobden, 
Union  County,  111. 

On  Lactuca  Canadensis,  L.  B.  T.  Galloway,  June  1887,  Columbia, 
Boone  County,  Mo.;  W.  A.  Kellerman,  No. 29,  June 6, 1882,  Lexington, 
Payette  County,  Ky.;  M.  B.  Waite,  No.  120,  August  26, 1885,  Oregon, 
Ogle  County,  111. 

On  Lactuca  integrifoliaj  Bigel.  W.  T.  Swingle,  No.  4020,  September 
20, 1891,  Garrett  Park,  Montgomery  County,  Md. 

On  Lactuca  leueophcea,  Gray.  W.  T.  Swingle,  No.  4021,  October  29, 
1891,  Eockville,  Montgomery  County,  Md. 

On  La^ctuca  sativa,  L.  E.  A.  Southworth,  December  8, 1891,  Beeves 
Station,  Md. 

On  Lactuca  (sp.!).  P.  H.  Dorsett,  May  21, 1891,  Benning's  Station, 
Md.;  P.  8.  Earle,  June  17,  1883,  Anna,  Union  County,  111.;  W.  T. 
Swingle,  No.  4022,  September  17, 1891,  Sterling,  Loudoun  County,  Va.; 
M.  B.  Waite,  (Herb.  Div.  Veg.  Path.  No.  626),  September  27, 1889,  Mt 
Carmel,  Wabash  County,  Dl.  j  W.  T.  Swingle,  No.  4023,  October  25,  ISOl, 
Bethesda  Park,  Montgomery  County,  Md. 

PERONOSPORA. 
Corda,  Icones  fungomm  hncusque  cognitorum,  I,  p.  20. 

§  CalothecoB. 

19.  Peronospora  arenaxlaB  (Berkeley)    Tulasne,  Note  sor  lea  champignons  ento- 

phytes,  tela  que  celui  de  la  Pomme  de  terre.   <Compt.  Send.  d.  FAcad.  d.  Sii- 
enoes,  t.  38,  26  Juin,  1854,  p.  1102  and  1103. 

*  These  conidia  were  measured  from  fresh  specimens  (from  StiU  Pond,  Md.,  coll. 
Oct.  10,  1891)  in  water  by  Miss  May  Vamey  with  a  Zeiss  F.  obj.  3  oc.  169  mm.tub« 
length.  One  division  of  the  eyepiece  micrometer  equaled  li  f^B.  The  measure- 
ments are  given  in  ^'s. 
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1846.  BoirffHi  arenaria  Berkeley.    Observationt,  Botanical  and  Fhyslologloaly  on 
the  Potato  Murrain.    Joom.  Hort.  Soo.  London,  vol.  1,  p.  31,  pi.  4,  f.  22. 
Var.  znacrospora  Farlow.  Additions  to  the   Perono8pore»  of  the  United  States* 
No.  12  •,  Bot.  Gaz.,  vol.  ix,  No.  8,  Mar.,  1884,  p.  38. 

On  SiUme  sp.  ( t).  P.  8.  Barle,  April  24, 1884,  Anna,  Union  County,  111. 
As  no  oospores  were  seen  the  identification  of  this  specimen  is  some- 
what donbtfiLl. 

20.  PeronoBpora  alalnaarum  Caspary.    Ueber  einige  Hyphomyceten  mit  vwei-nnd 

dxeierlei  FrUohten,  No.  8.  <Bericht  iiber  die  zur  Bekanntmaohong  geeigneten 
Verhandlungen  K.  Preuss.  Ak.  der  Wiseensch.  zu  Berlin,  1855.  Berlin,  Sitznng 
phys.  math.  Elaese  vom  14.    Mai,  1855,  p.  330. 

On  Oerastium  nutans  Baf.  M.  6.  Waite,  ^o.  262,  May  19,  1888, 
Urbana,  Champaign  County,  IlL   With  mature  oospores  in  lower  leaves. 

On  Oerastium  viseosum  L.  (t),  S.  M.  Tracy,  April  1, 1888,  Starkville, 
Oktibbeha  County,  Miss.    With  mature  oospores  in  stems. 

On  Cerastium  vvlgatum^  L.  S.  M.  Tracy,  April  4, 1888,  Starkville,  Ok- 
tibbeha County,  Miss.  Conidophores  very  scarce,  oospores  mature  and 
abundant  in  stems,  leaves,  and  calyces. 

21.  Peronoapora  vioise  (Berkeley)  Caspary.     Ueber  einige  Hyphomyceten  mit 

zwei-nnd  dreierlei  Friichten.    <Bericht  liber  die  zur  Bekauntmachang  geeigne- 
ten Verb.  K.  Preuss.    Ak.  der  Wissensch.  za  Berlin,  1855.    Sitzung.  der  physik. 
math.  Klasse  vom  14.    Mai,  1855,  p.  330. 
1846.   BotryiU  Vioiai Berkeley.   Observations,  Botanical  and  Pbyslologica],  on  tbe  Po- 
tato Murrain.     <Jour.  Hort.  Soc.  of  London,  vol.  i,  p.  31,  pi.  4,  fig.  23. 

On  leaves,  stems,  and  inflorescences  of  Leguminosae,  suborder  Pa- 
pilionacesB,  tribe  Vicieae. 

On  Vicia  sativa  L.  W.  T.  Swingle,  No.  4031,  May  22, 1891,  along  drnin- 
age  ditches  by  roadsides,  east  of  Norfolk,  Norfolk  County,  Va. 

OnVicia (sp.t).  B. A. Southworth, January  13, 1890, Washington, D.C. 

22.  Peronoapora  calotheca  De  Bary.    Rabenhorst,    <Klotzschii  herb.  viv.  luyc, 

ed.  2,  Cent,  vii.  No.  673  1858;  also  <Botanische  Zeit.,  xvi  Jahrg.,  1858,  p.  58. 

On  leaves  of  BubiacesB. 

On  Oalium  aparine  L.  M.  B.  Waite,  No.  267,  May  12, 1888,  Urbiuia, 
Champaign  County,  111.  M.  B.  Waite,  No.  547,  May  29,  1888,  Urbana, 
Champaign  County,  111.  With  mature  o8sx>ores  in  leaves  and  stems. 
E.  W.  D.  Holway,  June  7, 1884,  Decorah  County,  Iowa. 

23.  Peronoapora  Aithurl  Farlow.   Enumeration  of  the  Peronosporeas  of  the  United 

States,  No.  13,  <Bot.  Gaz.,  toI.  vm,  October,  1883,  p.  315. 

On  leaves  of  Onagraceae. 

On  (Enothera  biennis^  L.  B.  A.  Southworth,  May  1, 1891,  College  Sta- 
tion, Prince  George  County,  Md.  C.  A.  Hart,  May  15, 1883,  Normal, 
Union  County,  111.  E.  W.  D.  Holway,  June  7, 1884,  Decorah,  Winne- 
shiek County,  Iowa.  M.  B.  Waite,  No.  639,  June  22, 1885,  Oregon,  Ogle 
County,  HI.  M.  B.  Waite,  No.  262,  July  4, 1888,  Champaign,  Champaign 
County,  111.    With  mature  oospores  in  leaves. 

24.  Peronoapora  myoaotidia  De  Bary.     ^Rabenhorst,  Fnngi  enropni.    No.  572. 

On  leaves  of  Borraginace®. 
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On  Myasotis  vema^  Nutt.  F.  S.  Earle,  April  24, 1884^  Annai  Uiik 
Oounty^  UL    With  abundant  matore  oospores  in  stems. 

i  LeiotheccB:  Subsection  j^aro^Yu^. 

25.  Peronospora  corydalis   De  Bary.    Bech.  8.  le  d^veloppm.  de  qa«Iq.  ctn 

paraaitea.    <Aim.  Boi.  Nat.,  4*.  a^r.,  Bot.  t.  xx,  cahier.  i,  Paria,  1863,  p.  IIL  : 
107  of  the  reprint). 

On  leaves  of  FumariacesB. 

On  Corydalis  sp.  ( t).  B.  T.  Galloway,  May  6, 1888,  Eock  Oieek,  Wash 
ington,  D.  0. 

On  Dicentra  cucullaria^  DO.  M.  B.  Waite,  No.  554,  April  20,  IS^*. 
High  Island,  Montgomery  Oounty,  Md.  With  mature  oospores  u^ 
leaves. 

26.  Peronoapora  paraaltica  (Peraoon).    Fries  Summa  veg.  acand.  aeet.  post ,.  p- 

493  (1849). 
1796.  Botryti9  paraHHca  Persoon.  Obs.  mycologioiB  pars.  I,  p.  96,  t.  5,  figa.  5,  a,  b. 

On  leaves  and  stems  of  Grucifer». 

On  Dentaria  heterophylla,  Nutt.  M.  B.  Waite,  No.  549,  April  14, 18>1». 
Eoslyn,  Alexandria  County,  Va. 

On  Dentaria  Uiciniataj  Muhl.  B.  A.  South  worth,  April  25,  1891,  Rcxk 
Creek,  Washington,  D.  C.  With  immature  oospores  on  leaves.  B.  T.  Gal- 
loway, May  3, 1891,  Gairett  Park,  Montgomery  County,  Md.  With  m.i 
ture  oospores  in  leaves.  M.  B.  Waite,  No.  537,  May,  1888,  Oregon,  Ojrlt 
County,  lU.  Erwin  F.  Smith,  May  8, 1889,  Still  Pond,  Kent  County,  Md. 
with  immature  oospores  in  leaves !  Soineof  theconidiophores  have  avery 
thick  unbranched  basal  portion,  as  much  as  25  /i  in  diameter  at  the  ba^^ 
in  several  cases.  J.  J.  Davis,  May  20, 1887,  Bacine,  Racine  County,  Wis 
With  immature  oospores  in  leaves.  M.  B.  Waite,  No.  268,  June  1,  1Sn\ 
Oregon,  Ogle  County,  111.  With  mature  oospores  in  leaves.  W.  G. 
Clinton,  18—,  BuiOfalo,  Erie  County,  N.  Y. 

On  Draba  CaroUniana  Walt.  M.  B.  Waite,  No.  269,  June  1,  18^^ 
Oregon,  Ogle  County,  111.    With  mature  oospores  in  leaves. 

On  Sisymbrium  eanescens  Nutt.  Francis  A.  Wentz,  summer,  1886  (!/. 
Spearville,  Ford  County,  Kans.    With  nearly  mature  oospores  in  stems. 

On  Lepidium  intermedium  Gray.  T.  A.  Williams,  No.  287,  May  3i>, 
1890,  Ashland,  Saunders  County,  Nebr.  With  conidiophores  on  leaves, 
and  abundant  mature  oospores  in  leaves  ( I)  and  stems. 

On  Lepidium  Virginiciim  L.  M.  B.  Waite,  No.  548,  May  28, 1888,  Ore 
gon.  Ogle  County,  111.    With  mature  oospores  in  leaves. 

On  Arabis  HolbceUii,  Homem.  S.  M.  Tracy,  No.  720,  August  20, 1SS7, 
Marshall  Pass,  Saguache  County,  Colo. 

27.  Peronoapora  potentiUse  De  Bary.    Bech.  s.  I.  d^yeloppm.  de  qnelq.  champ. 

para8ite8.    <Aim.  Sci.  Nat.,  4«  sdr.  Bot.,  t.  zx,  Parifil86S,p.  124  (p.  120  of  the 
reprint). 

On  leaves  of  Eosaceae,  Tribe  Potentillee. 

On  Geum  album  Gmelin.    B.  M.  Fisher,  No.  68,  July  22, 1890,  Need- 
ham,  Johnson  County,  lud. 
On  Potentilla  Norvegica  L.    B.  A.  Southworth,  May  1, 1891,  College 
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Station,  Prince  (George's  County,  Md.    B.  T.  Oalloway,  September  26, 
1891,  Garrett  Park,  Montgomery  County,  Md. 

28.  Peronospora  ozybaphl  Ellis  6l  Kellerman.    New  Kansas  Fungi.    <Joar.  My- 

ool.,  Vol.  1,  Manhattan,  Jan.,  1885,  p.  2. 

On  leaves  and  petioles  of  Nyctaginace». 

On  Oxybaphus  nyctagineus^  Sweet.  T.  A-  WiUiams,  No.  286,  May  30. 
890,  Ashland,  Saunders  County,  Kebr.  Oonidiophores  hypophyllous, 
on  leaves,  mature  oospores  in  petioles. 

Subsection  effuses. 

29.  Peronospora  fioarifie  Tnlasne.    Note  sur  les  champi^ons  entophytes,  tels  qne 

oelni  de  la  Pomme  de  terre.    <Comptes  Bend.  d.  TAoad  d.  Sciences,  t.  38,  Paris, 
Stance  dn  26  Jnin,  1854,  p.  1102-1103. 

On  leaves  of  Banunculace». 

On  Ranunculus  hulbosus  L.  A.  B.  Seymour,  May  12,  1883,  Cam- 
bridge, Middlesex  County,  Mass. 

On  B^nunculusfascicularisy  M.  B.  Waite,  iN'o.  542,  May  31, 1888,  Oregon, 
Ogle  County,  111.    Bare. 

30.  Peronospora  violse  De  Bary.    Rech.  s.  1.  d^veloppm.  de  qnelq.  ohamp.  para- 

sites, <Ann.  Sci.  Nat,  4*  s^r.  Bot.,  t.  xx,  1863,  p.  125  (p.  121  of  the  reprint). 

On  leaves  of  Violaceae. 

Ou  Viola  tricolor  L.,  var.  arvensis.  S.  M.  Tracy,  April  6, 1888,  Stark- 
ville,  Oktibbeha  County,  Miss.  With  nearly  or  quite  mature  oospores 
in  leaves.  F.  S.  Earle,  April  13, 1884,  Cobden,  Union  County,  111.  With 
mature  oospores  in  stems  and  leaves. 

31.  Peronospora  hydrophyUi  Waite.    Descript.  of  two  new  species  of  Peronos- 

pora.   <Jonr.  MycoL,  Vol.  vn.  No.  2,  p.  107,  pi.  xvu,  figs.  17-24. 

On  leaves  of  Hydrophyllaceae. 

On  Hydropkyllum  Virginicum  L.  M.  B.  Waite,  No.  559,  May  6, 1889, 
High  Island,  Montgomery  County,  Md.  M.  B.  Waite,  No.  558,  June  1, 
1888,  Oregon,  Ogle  County,  111.  A.  S.  Hitchcock,  spring,  1888,  Iowa 
City,  Johnson  County,  Iowa. 

32.  Peoronspora  dlspaci  Tnlasne.    Note  sur  lea  champignons  endophytes,  tels  que 

celui  de  la  Pomme  de  terre,  <  Comptes  Bend.  deTAcad.  d.  Sciences,  t.  28,  Paris, 
Stance  du  26  Juin,  1854,  p.  1102-1103. 

On  leaves  of  Dipsaceae. 

On  Bipsa^ms  yylvestris  Mill.  C.  H.  Demetrio,  July,  1884,  Muench 
farm.  Saline  Creek,  near  Perryville,  Perry  County,  Mo. 

33.  Peronospora  grisea  Unger.    <  Bot.  Zeit,  1847,  p.  315. 

1833,  BotryixB  grisea  Unger.  Die  Exanthemen  der  Pflanzen,  p.  172. 

On  leaves  of  Scrophulariace». 

On  Veronica  arvensis  L.  M.  B.  Waite,  No.  541,  May  7, 1883,  XJrbana, 
Champaign  County,  111.  With  abundant  mature  oospores  in  leaves  and 
stems. 

34.  Peronospora  lophanthl  Farlow.    Enumeration  of  the  Peronospore»  of  the 

United  States,  No.  31.    <Bot.  Gas.,  Vol.  vm,  No.  11,  Nov.,  1883,  p.  883. 

On  leaves  of  Labiatae. 
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On  Lophanthu8  nepetoides  Benth.  M.  B.  Waite,  No.  125,  MajU 
1885,  Urbana,  Champaign  Conntyy  111. 

35.  Peronospora  Uunil  A.  Brann.  <RabenlioTst,  Herb.  Myo.,  Ed.  2,  No.  325  (1859;. 

On  leaves  of  Labiata. 

On  Lamium  amplexicaulej  L.  W.  T.  awingle,  No.  4028,  May  22, 1S91 
waste  land  in  old  fields  2  miles  southeast  of  Norfolk,  Norfolk  Goimty. 
Ya.  Gonidiophores  and  nearly  mature  oospores  in  leaves.  I  think 
these  specimens  should  be  referred  to  Pertmospara  lamii.  About  tLc 
only  respect  in  which  the  Norfolk  specimens  differ  from  Enroi>ean  (x>I- 
lectioDS  I  have  examined  is  that  the  conidiophores  are  much  more 
scanty.  I  have  compared  it  with  P.  lamii  in  Krieger  Fungi  Sax,  19.). 
on  Lamium purpureum J  L.  firom  Konigsberg,  Oermany ;  de  Thomen,  31y- 
coth.  universalis,  No.  721,  on  Lamium  amplexieaule  from  Pasma,  Italy: 
and  Saccardo,  Mycoth.  Yeneta,  No.  i87,  on  Lamium  purpureum  from 
Yittorio,  Italy. 

36.  Peronospora  alta  Faokel.    Fnnici  rhenani  No.  89;  Symbolae  mycologieae.  Be- 

itriige  znr  Kenntniss  der  Bheinischen  Pilze,  p.  71.    <  Jahrb.    NaasaniscbcD 
Vereins  fUr  Natork.,  Jahrg.  23  and  24. 

On  leaves  of  Plantaginaceaa. 

On  Plantago  Patagonica  Jacq.,  var.  aristata  Gr.  W.  T.  Swingle,  No, 
4032,  June  20, 1891,  under  the  trees  in  a  peach  orchard,  Griffin,  Spalding 
County,  Ga.  The  parasite  was  very  abundant  in  one  orchard  on  this 
host,  which  in  some  spots  seemed  to  be  seriously  injured  by  it. 

On  Plantago  Sp.  (!)  (P.  major  or  P.  Rugelii).  M.  B.  Waite,  No.  534, 
Oregon,  Ogle  County,  111.;  M.  B.  Waite,  No.  2(51,  June  8, 1888,  Oregon, 
Ogle  County,  111. ;  J.  J.  Davis,  June  16, 1887,  Eacine,  Bacine  County, 
Wis. ;  E.  M.  Fisher,  No.  60,  July  20, 1890,  Urmeyville,  Johnson  County, 
Ind. ;  E.  M.  Fisher,  No.  60,  September,  1890,  Urmeyville,  Johnson  Couny, 
Ind. 

37.  Peronospora  effusa  f  Ore  veil]  e)  Rabenhorst.    Klotz.  herb.viT.  myo.,  No.  1880. 
1824.  BoirytU  effusa,  Greveille.    <Flora  edenensis,  p.  468. 

On  leaves  of  Chenopodiacese. 

On  Chenopodium  album  L.  M.  B.  Waite,  No.  264,  June  9, 1888,  Ore- 
gon, Ogle  County,  111,  With  mature  oospores  in  dying  leaves.  M.  B. 
Waite,  No.  638,  June 23, 1885,  Oregon,  Ogle  County,  HI.;  B.  D.  Halsted, 
July,  1885,  Spirit  Lake,  Dickinson  County,  Iowa.  With  mature  oospores 
in  leaves.  W.  T.  Swingle,  No.  4024,  May  22, 1891,  waste  land  east  of 
Norfolk,  Norfolk  County,  Va.  E.  M.  Fisher,  No.  196,  September  17, 
1890,  Urmeyville,  Johnson  County,  Ind. 

38.  Peronospora  rumicis  Corda.    Iconea  fangorum  huonsque  oognitomm,  t.  L, 

p.  20,  tab.  V,  f.  273. 

On  leaves  of  PolygonacesB. 

On  Polygonum  dumetorum,lt.  var.  scandensj  Gr,  E.  M.  Fisher,  No.  74, 
July  24,  1890,  Urmeyville,  Johnson  County,  Ind,  M.  B.  Waite,  No. 
272,  July  30, 1888,  Champaign,  Champaign  County,  111.  E.  M.  PLaher, 
No.  74,  September,  1890,  Urmeyville,  Johnson  County,  Ind. 
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39.  Peronospora  euphorbisB  FackeL   Fungi  rhenani  No.  40;  Symb.  Myo.,  p.  71* 

Conidia  and  oospores  on  leaves  and  inflorescences  at  the  ends  of 
branches  of  EuphorbiacesB. 

On  Euphorbia  humistrata  Engelm.  J.  M.  Holzinger,  !No.  67,  Jnly24y 
1888,  Winona,  Winona  County,  Minn.  Oonidiophores  abundant;  hypo- 
phyllous  on  leaves  and  inflorescences. 

On  Euphorbia  cordifoUa  Ell.  E.  Bartholomew,  "So.  435,  August  15, 1891, 
Bockport,  Books  County,  Kans.    With  immature  oospores  in  stems. 

On  Euphorbia  hirauta  Engelm.  E.  Bartholomew,  ISTo.  434,  August  10, 
1891 ,  Bockport,  Books  County,  Eans.   With  immature  oospores  in  stems. 

On  Euphorbia  hypericifolia  L.  W.  T.  Swingle,  No.  4026,  September 
21, 1891.  Low  ground  in  a  vineyard.  Sterling,  Loudoun  County,  Va. 
ConidioiAores  amphigenous  on  leaves.  OSspores  sparing;  immature  in 
leaves.  I  found  only  a  single  plant  attacked  with  the  fungus;  and  of 
this  plant  but  one  small  branch  was  affected.  The  leaves  bore  also 
JEcidium  euphorbice  Pers.,  and  were  thus  doubly  parasitized.  The 
only  other  Euphorbia  growing  near  {E.  eorollaia^  L.)  seemett  entirely 
free  from  Peronospora. 

On  Euphorbia  serpyllifolia  Pers.  E.  Bartholomew,  No.  436,  Augusts, 
1891,  Bockport,  Books  County,  Kans.  With  nearly  mature  oospores 
in  stems.  J.  M.  Holzinger,  No.  164,  August  22,  1888,  Winona,  Winona 
County,  Minn.  Conidiophores  very  scarce,  but  leaves  and  inflorescences 
filled  with  nearly  or  quite  mature  oospores. 

§  doubtful. 

40.  Peronospora  onbensis  Berkeley  &,  Curtis.    Berkeley  on  a  collection  of  fongl 

from  Cuba,  Part  ii,  including  those  belonging  to  the  families  Gasteromycetes, 
Couiomycetes,  Hyphomycetes,  Physiomycetes.  < Jour.  Linn.  Soc.  Botany,  Vol. 
10,  1869,  p.  363. 

On  leaves  of  Cucurbitaceae. 

On  Oucumis  anguria.  T.  L.  Brunk,  1888,  College  Station,  Brazos 
County,  Tex.  J.  P.  Howe,  December  12,  1889,  Anona,  HiUsboro 
County,  Fla. 

On  Oueumis  8a4;ivu8.  T.  L.  Brunk,  College  Station,  Brazos  County, 
Tex.  P.  H.  Dorsett,  Garrett  Park,  Montgomery  County,  Md.  This 
species  did  considerable  damage  this  year  to  a  small  patch  of  cucum- 
bers on  rather  low  ground  near  Garrett  Park,  Md. 

41.  Peronospora  celtidis  Waite.    Desoript.  of  two  new  species  of  Peronospora. 

<Jour.  MycoL,  vol.  7,  No.  2,  p.  105,  pi.  xvu,  figs.  1-16. 

On  leaves  of  Urticaceae;  tribe  CeltidesB.  ' 

On  Celtis  occidentalis  L.  M.  B.  Waite,  I^o.  666,  October  7,  1891, 
Washington,  D.  0.  With  mature  oospores  in  leaves.  M.  B.  Waite, 
No.  567,  October  9, 1891,  Washington,  D.  C.  With  mature  oospores 
in  leaves.  P.  H.  Dorsett  and  W.  T.  Swingle,  ^o.  4026,  October  10^ 
1891,  mouth  of  Sassafras  River,  Still  Pond,  Kent  County,  Md.  With 
mature  oospores  in  leaves.  The  specimens  included  in  this  number 
were  collected  on  many  individuals  of  a  smooth-leaved  tbrm  of  Celtis 
occidentaliSj  which  had  slender,  smooth  twigs.  The  trees  grew  at  the 
16788— No.  2 6 
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edge(tf  a  wood  at  the  top  of  the  banks  Ota  small  stream*  W.T.Svis^ 
gle^  Ko.  4027,  October  10,  1801,  StiU  Pond,  Kent  County,  Md.  Wiu 
mature  oospores  in  leaves.  This  number  includes  leaves  from  twoii 
dividuals  of  a  rough-leaved,  coarse-twigged  form  of  the  host,  on  wliic. 
the  fixngus  was  rare.  One  individual  was  a  good-sized  tree,  growin: 
with  those  from  which  No.  4026  was  collected;  the  other  (No.  4027a)  was 
a  small  sapling  growing  by  tiie  wayside. 
42.  Peronospora  «oliinoBpeiiiii  Swingle. 
1889.  Perano^^ara  Cynoglo$9i  Bnrrin,  var.  (f)  Eekinoipermi  Swingle.    A  tist  of  Kai 

Baa  speeies  of  PeronosxM>TaoecfD  No.  21.  <TTanB.  of  20  and  2l8t  XDeotinfs  £u» 

Acad.  Sci.  (1887-1888),  Vol.  xi,  pp.  77-78. 

Gonidia  and  oospores  on  leaves,  stems,  and  fruits  of  Borraginaces. 

On  Uchinospermum  Bedawskii  Lehm.,  var.  cuptdatum  Or.  K  Bar- 
tholomew, No.  469,  June  10,  1891.  Bockport,  Books  County,  Kaos. 
Gonidiophores  on  leaves,  stems,  and  calyces;  oospores  in  mesophyll  of 
leaves,  bark,  parenchyma,  and  pith  of  stems  and  in  walls  of  nutlets. 

On  JBchinospermum  BedowsMi  Lehm.,  var.  occidentale  Wats.  F.  W. 
Anderson,  No.  10,  May  27, 1887,  Helena,  Lewis  and  Clarke  GouDtr. 
Mont  Gonidia  only  on  leaves.  E.  Bartholomew,  No.  470,  Janel5,lS91^ 
Bockport,  Books  County,  Kans.  Gonidia  on  leaves,  calyces,  and  stems; 
oospores,  bark,  parenchjrma  of  stems,  and  walls  of  nutlets. 

Through  the  kindness  of  Mr.  Bartholomew  I  have  been  able  to  ob- 
tain an  abundance  of  mature  oospores  of  this  form,  aud  after  a  caFeful 
study  I  feel  reasonably  certain  that  it  is  specifically  distinct  from  P- 
cynoglossi  BurriU,  to  which  I  referred  it  as  a  doubtful  variety  in  1889.* 
The  oospores  occur  in  great  profusion  in  the  cortical  parenchyma  of  tbe 
stems,  and  occasionally  beneath  the  thickened  outer  layer  in  the  ^all 
of  the  nutlets,  in  mesophyll  of  leaves  and  calyces  and  in  pith  of  stems. 
It  is  noticeable  that  they  occur  only  in  thin- walled  tissue,  and  of  such 
tissue  they  seem  to  prefer  the  best  nourished.  The  bark  and  the  seed^t 
which  contain  nearly  all  the  oospores,  resist  decomposition  longest  after 
the  death  of  the  plant. 

The  oonpores  are  unusually  large,  in  fact  the  largest  I  have  studied, 
being  35  to  50  by  33  to  47  |£,  mostly  38  to  45  by  36  to  42  )w,  in  diameter. 
They  are  rather  dark-brown,  nearly  globose,  have  a  thick  (mostly  2  to 
7  /i),  brown  epispore,  whose  surface  is  slightly  undulating  and  fumished 
with  curious  markings. 

These  epispore  markings  consist  of  very  narrow  (one-eighth  to  one-half 
//),  irregular,  interrupted  zigzag  lines,  which  occasionally  anastomose*. 
The  lines  do  not  appear  to  be  raised  markings,  such  as  are  common  on 
otispores  of  PeronosporacecBj  but  rather  lighter  colored  portions  of  the 
epispore  wall. 

In  sections  the  epispore  has  a  distinctly  radiate  structure,  seeming  to 
be  composed  of  brown,  radiating  prisms,  be'tween  which  are  narrow 
stripes  of  lighter-colored  substance. 

*  A  list  of  the  KaiiBos  species  of  Peronosporaceae  loc.  cit.  I  wish  to  correct  an  error 
on  p.  77  of  this  list.  The  host  plant  of  P.  cynoglossi  should  be  CynogloMtun  nrgi*- 
icum  L.,  not  C  officinalis  It,,  as  given. 
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Possibly  the  lines  seen  on  the  surface  are  due  to  this  lighter  colored 
substance  between  the  prisms.  The  endospore  is  2  to  3  /i  thick  and 
homogeneous.  Undoubtedly  its  composition  is  quite  different  from  that 
of  the  epispore.  The  sphere  bounded  by  the  endospore  is  very  constant 
in  size,  being  28  to  38  /i,  mostly  29  to  34  /i. 

The  mycelium  is  very  variable  in  diameter,  and  is  furnished  with 
abundant  haustoria.  The  haustoria  are  filiform  and  almost  always  uu- 
branched.  !N'ear  the  base  they  are  gradually  narrowed  till,  at  the  point 
of  union  with  the  mycelium,  they  are  only  about  half  as  thick  as  at  the 
distal  end.  They  are  usually  very  much  bent  and  contorted,  often  ap- 
pearing like  a  tangled  mass  of  filaments.  They  often  attain  considera- 
ble length,  sometimes  as  much  as  40  ^. 

As  I  have  already  described*  the  conidiophores  and  conidia  I 
need  not  speak  of  them  here,  except  to  mention  that  in  examining  co- 
nidia that  had  been  treated  with  warm  KHO  solution,  and  thus  ren- 
dered lifeUke  in  shai>e,  I  saw  a  number  that  had  still  attached  lateral 
germ  tubes.  I  have,  finally,  to  report  a  most  remarkable  form  of  the 
conidial  fimctification  in  the  Montana  specimens  collected  by  F.  W. 
Anderson.  The  conidiophores  are  less  branched  than  in  the  Kansas 
specimens,  and  the  antepenultimate  and  penultimate  branches  are 
shorter  and  the  ultimate  are  shorter  still.  All  branches  are  strongly 
tinged  with  fuliginous,  whUe  the  Kansas  specimens  show  only  faint 
traces  of  coloration  in  the  conidiophores.  The  most  remarkable  char- 
acter of  these  specimens  is  the  fact  that  the  conidiophores  issue  from 
the  stomata  in  dense  groups  often  comprising  10-15  or  even  more  mem- 
bers. In  the  Kansas  specimen  of  P.  echinospermi  the  conidiophores  arise 
singly  or  more  often  in  groups  of  2-5  through  the  stomata.  For  the  pres- 
ent, tUl  more  specimens  can  be  obtained  and,  if  possible,  oospores  be 
found,  I  think  this  form  had  best  be  referred  doubtfully  to  P.  eckinos- 
permi. 

I  have  compared  P.  echinospermi  very  carefully  with  P.  eynoglossi 
Borrlll  and  find  besides  the  differences  in  the  conidiophores  and 
couidia  which  I  pointed  out  in  1889,  considerable  differences  in  the 
oospores.  The  oospores  of  P.  eynoglossi  differ  from  those  of  P.  echinos- 
permi in  being  considerably  smaller  (25-30  pt  diameter  sec.  Burrill,  but 
in  what  I  have  measured  27-40  pi  mostly  27--34  /i  diameter),  in  having 
usually  a  thinner  epispore  which  does  not  show  the  peculiar  surface 
markings,  and  is  indistinctly  if  at  all  radiate  in  structure. 

Peronospora  myosotidis  De  Bary,  and  P.  asperuginis  Schroeter,  differ 
from  P.  echinospermi  in  the  conidial  fructification  in  which  they  ap- 
proach more  nearly  P.  eynoglossi.  If  the  published  descriptions  are  at 
all  to  be  relied  upon  the  oospores  of  these  two  species  are  very  different 
from  those  of  P.  echinospermi.  Unfortunately  I  have  not  been^ble  to 
find  any  oospores  of  eitTier  of  these  species  in  the  specimens  at  my  dis 
posal.    I  append  measurements  (all  given  in  //'s)  of  oospores  of  P. 

*A  list  of  Kansas  species  of  Peronosporaceae,  loo,  oit,  pp.  77-78. 
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cynoglossi  and  P.  echiiMspermi.  Most  of  the  oospores  w&re  measnn?! 
in  actaal  sections,  which  were  obtained  with  a  microtome,  but  I  al> 
give  a  number  of  measurements  of  P.  echinospermi  in  optical  aectioi 
since  it  is  the  usual  method  of  measuring,  and  therefore  gives  resnb 
more  strictly  comparable  with  published  measurements  of  other  specir. 
I  am,  however,  convinced  that  the  study  of  oospores  in  actual  sectiot 
offers  great  advantages  over  the  common  method  of  studying  themii 
optical  section. 

Table  of  measurement9  of  tm  odspores  of  Peronomora  qfnogloui,  BmiiU,  m  aetult^ 

iion.* 


Diameter  of 
odspora. 

Diameter 

lacking 
epispore. 

Thioknees 

of  endo- 

spore. 

Thidmess 
of  epi- 
spore. 

Diameter  of 
odgoniam. 

27  by  25 

27  by  26 
30  by  26 
80  by  28 
80  by  28 
80bv29 
82  by  30 

33  bv  31 

34  bv  31 
40  by  83 

18 
21 
24 
22 
24 
24 
27 
26 
27 
28 

P 

2 

2^ 
2-4 
2-3 
1  -3 
2-4 
2-4 

Iti 

2-3 
24-5 

30  by  28 

32  by  30 
44  by  31 
32  by  2d 
36  by  32 
36  by  30 
44  by  32 
38  by  32 
40  by  34 
40  by  35 

•  These  oSsporen  were  measared  from  a  specimen  on  Oynoftlottum  Tirginicum.  (A.  B.  Seymoar,  ^b*  . 
State  Laboratory  of  Natural  History.  No.  4703,  May  16,  18^2.  Sanbum,  ni.)    Tbey  were  mMtai^  - 
actual  section  in  water,  aa  indicatett  in  the  other  taonlations  of  meaaurementa  eiven.    One  5^*«.~:.^ 
the  eye-piece  micrometer  equalled  2  ti.    All  meaanreroenta  £iven  in  fi'a.    I  am  indebted  to  Mr. 
for  thia  specimen,  as  well  aa  for  the  permission  to  use  his  whole  herbarium  for  comparisans. 

Table  of  measuremente  of  twenty-five  oSepores  of  Peronospora  echinoepermif  Birmgh  ^ 

optical  sectionA 


Diameter 

Diameter 

of  oospore 

without  epi- 

spore. 

Thickness 

Thickness 

Diameter 

of 

ofendo- 

of  epi- 

of 

oospore. 

spore. 

spore. 

oogonium. 

*38   by  36 

31 

2 

8|to6 
3|to6 

54   by  44 

39   bv374 

30 

Ik 

54    bv45 

40    by  39 

29 

2 

2   to  6 

60   by  46 

•40    bv39 

33 

8   to5 

58    by  50 

40|  bV  39 

3H 

4tto7t 

54    by  54 

42    by40i 
42    by  40i 

3U 

H 

3   to  6 

55iby54 

32| 

1 

4ito7t 

63    by  61 

•42    by  41 

32 

i| 

4    to  6 

76   by  50 

43§  by  37^ 

3H 

^ 

4|to9 

6U  by  48 
67}  by  48 

43*  by  39 

30 

2i 

6   to  7* 

43$  bv  40| 
43J  l/v  42 

ao 

u 

4itoe 
4{to(^ 

63    by  42 

30| 

1 

63   by61| 

45    bv42 

32 

1 

4   to7t 

66   by  54 

45    by  42 

36 

1 

6   to9 

09   by55J 

46    by  44 

33 

2 

4   to  6 

54    by  52 

♦45   by  44 

34 

^ 

4   to5 

60   bv56 

•46    by  41 

82 

8 

4   to5 

66   by  50 

46   by  44 

33 

2 

4   to6 

66   by  52 

♦46   by  46 

35 

2i 

4 

72   by  50 

4%  bv  45 

35J 

2| 

4»to7| 

6H  by  52| 

48    by  48 

38 

^ 

4    to5 

72   by  54 

•50    by  48 

40 

2 

3   to  5 

78   by  60 

51    by40i 

30 

1 

4|toe 

67    by  48 

51    by  45 

36 

^i 

6   tolU 
6   to  13} 

63    by  54 

57    by  46 

35i 

il 

69   by60 

1  These  specimens  were  measured  from  oospores  teased  out  of  the  tissues  fro.-n  the  s^™*  *PJt''7Y^ 
and  in  the  same  mannet  aa  indicated  in  the  following  table  of  measurements.    One  division  oi  tb^Aj, 
'  equaled  2  /*.    All  were  from  Eehinogpermum  Rtdowskii  Lahm,  var«  oeiOenw*  "  Jl 

ked  with  an  aateriak  (•),  which  were  from  E.  K^dowtkii  Lehm,  var.  oaoolff^^  ^ 


piece  micrometer 
except  those  marked 
All  measurements  in  i^'a. 
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Vahle  9f  fMOAwrtnMnU  of  fifty  o6»pore$  of  Peronotpora  eohino$permi  Swingle,  in  acduai 

99cHon.* 


Diameter  of 
oospore. 

Diameter  of 

odsporea 

without  epis- 

pore. 

ThickneM 

of  en- 

dospore. 

Thickness 

of 
epispore. 

Diameter 

of 
odgouiom. 

35  by  34 

28  by27 

t 

24to  2| 

40  by  88 

36  by  33 

32   by  28 

2 

3   to   4 

54  by  40 

36   by  34 

28   by  27 

4to3 

3   to   4 

46  by  88 

36  by  35 

20   by  29 

2   to   4 

44  by  38 

36  by  36 

28   by  28 

? 

3    to   6 

52  by  44 

38   by  33 

29   by  27 

21 

3    to   4 

54  by  40 

88   by  36 

29   by  29 

2* 

2|to   4 

46  by  44 

38   by  36 

30   by  30 

2lto9 

3    to   5 

47  by  22 

38   by  87 

30i  by  30| 

2 

8   to   4 

60  by  40 

30   by  34 

31    by  27 

2i 

2ito   4 
21  to   4 

48  bv  36 

39   by  38 

30   by  30 

2i 

62  by  46 

40    bv34 

30    bv30 

2| 

3    to   4 

46  by  40 

•40   by  35 

32    by  28 

^ 

4    to   4| 

60  by  42 

40   by  36 

82   by  26 

2 

3    to   4 

59  by  41 

40   by  37 

30    by  30 

2 

4    to    7 

46  by  40 

40    by  38 

32    by  32 

2 

2|to   6 

57  by  42 

40   by  39 

29    by  29 

2i 

6    to   6 

60  by  46 

40   by  30 

30   by  30 

r 

4   to   5 

68  by  46 

40   by  40 

29   by  29 

2| 

4|to   8 

54bv50 

40   by  40 

31    by  31 

2 

4   to   5 

48bv42 

40i  bv  39 

81    by  31 

3 

4   to   6 

54  by  50 

41   by  38 

30   by  30 

2 

4   to   6 

70  by  40 

41   by  40 

30   by  30 

2| 

2|to   5 

64  by  42 

41    by  40 

31|  by  28 

2 

4    to   6 

62  by  42 

•42   by  34 

82    by  25 

2 

4ito   4 

62  by  38 

42   by38 

28|  by  28| 

2 

4   to   6 

44  by  42 

42   by  38^ 

29   by  29 

2 

2i  to  10^ 

54  by  54 

42   by  384 

30   bv28 

2 

4    to   8 

52  bv  44 

42   by  381 

31    by  30 

2   to  2) 

4   to   6^ 

52  by  46 

•      42   bv40 

30   bv30 

2 

3    to   8 

50  by  46 

42   by  40 

30   by  30 

it 

4   to   6 

46bv44 

•42   by  40 

31    by  31 

4   to   5 

60  bv  50 

42   bv42 

ao   by  30 

3 

4   to   6 

68  by  52 

43   by  42 

30   by  30 

2    to2| 

4ito   5 

50  by  48 

44    by40 

32   by  32 

2ito3 

4   to   7 

64  by  48 

44   by  40 

34   by  31 

2 

2}  to   4 

62  by  46 

•44   by  40 

84   by  31 

it 

4   to   5 

62bv00 

•44   by  40 

36   by  32 

3|to   4 

56  bV  50 

•44   by  41 

33   by  32 

2i 

4   to   4^ 

64  by  44 

•44   by  41 

33   by  32 

2 

4    to   5 

50  by  46 

44   by  42 

32    by  32 

2   to2| 

4   to   6 

60bv48 

44|  by  40 
441  by  42 

32   by  32 

8 

6   to   6 

54  Vv  42 

31^  by  31| 

2   to2i 

**to   7i 

60  by  52 

45    by  45 

84   by  34 

4 

4   to   5 

64  by  54 

46   by  41 

81   by  31 

2i 

4   to   5 

52  by  48 

46   by  42 

31   by  31 

2 

44  to   7i 

59  by  52 

•46   by  42 

83   by  31 

3 

4   to   6 

60bv46 

48   by  45 

35   by  35 

i} 

4    to   7 

50  bv  51 

48   by  47 

84  by  34 

4    to  8 

60  by  52 

50   by  45 

38   by  38 

4 

4   to    6 

64  by  62 

Extremes. 

85  to  50  by 
83  to  47 

28  bv  28  to 
38  by  38 

1     2   t.4 

24tol0|{ 

40  to  64  by 
22  to  62 

Moat 

common  sizes 

88  to  45  by 
86  to  42 

29  by  29  to 
84  by  34 

1     2  to3 

2|to   7    { 

46  to  60  by 
42  to  52 

*  All  the  measurements  are  firom  actual  sections  made  through  the  middle  portions  of  tho  oospores, 
^e  specimens  were  treated  with  hot  water  first,  and  were  afterward  studied  in  water  alone.  In 
meaanring,  Zeiss's  2mm.  homog.  immers.  obj.,  6  compen.  ocular,  etc.,  were  used,  and  with  a  tube  length 
of  i5^  mm. ;  one  division  of  the  eyepiece  equaled  2fA.  These  measurements  were  all  made  firom  speci* 
Acns  collected  by  S.  Bartholomew.  All  were  from  specimens  collected  on  Echinoipermum  EedowtkU 
^bm.,  Ysr.  oceSdentaU  Wats.  Collected  June  15, 1891,  exoept  those  marked  with  an  asterisk  (•), 
which  were  on  B»  JtMowakH,  ru.  eupukuum  Gr.,  collected  June  10, 1891.    All  measurements  given 

fa»M'8. 
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43.  PeronoBpora  olajrtonJjB  Farlow.    Enmneration  of  the  Peronoapores  of  tbe 

United  States,  No.  11,  <Bot.^az.,  vol.  Ym,  No.  10,  October,  1883,  p.  314 

On  leaves  of  Portulacacese. 

On  Claytonia  Virginica  L.  M.  Vamey,  April  28, 1891,  Piney  Branch, 
Eock  Creek,  D.  0. 

44.  Peronospora  rubl.    Rabenhorst,  Fungi  enropei,  No.  2676.    (1882.) 

On  leaves  of  Bosacead,  tribe  Bubese. 

On  Ruhus  villosus  Ait.  M.  B.  Waite,  Ko.  270,  September  8,  ISSS, 
Oregon,  Ogle  County,  IlL  M.  B.  Waite,  No.  271,  September  10,  IS^S 
Oregon,  Ogle  County,  111.  M.  B.  Waite,  No.  279,  September  10, 18S9, 
Oregon,  Ogle  County,  lU.  M.  B.  Waite,  No.  660,  Oct  7,  1891,  Zoolog. 
Park,  Washington,  D.  C. 

On  Rubus  Canddensis  L.  P.  H.  Dorsett  and  W.  T.  Swingle,  No.  4029, 
October  29,  1891,  Garrett  Park,  Montgomery  County,  Md.  W.  T. 
Swingle,  No.  4030,  October  29, 1891,  Bockville,  Montgomery  County,  Md. 
B.  T.  Galloway  and  P.  H.  Dorsett,  November  8,  1891,  Garrett  Park, 
Montgomery  County,  Md.  In  the  fall  of  1891  many  of  the  individuals  of 
this  host  showed  the  bright  red  spots  caused  by  the  parasite. 

45.  Peronoflpora  spana  Berkeley.    <Gard.  Chron.  and  AgricGaz.,  London,  April 

5,  1862,  pp.  307  and  308  with  fig. 

On  leaves  of  Bosacese,  tribe  Bose». 

On  Rosa  sp.  cult.  D.G.  Fairchild,  June,  1891,  in  greenhouse  Geneva, 
Ontario  County,  N,  Y.  Mr.  Fairchild  reports  this  species  as  very  de- 
structive, completely  defoliating  the  plants.  Bordeaux  mixture  was 
afterward  used  with  good  success  in  preventing  it. 

46.  Peronospora  sordida  Berkeley  &  Broome.    Notices  of  British  Fnngi,  No.  953. 

<Ann.  and  Mag.  Nat.  His.,  3d  ser.,  yol.  vu,  London,  Jnne,  1861,  p.  449. 

On  leaves  of  Scrophulariaceae. 

On  Scrophularia  nodosa  L.  C.  H.  Demetrio,  June^  1889,  Sweet 
Springs,  Saline  County,  Mo.  M.  B.  Waite,  No.  636,  August  25, 18S8, 
Urbana,  Champaign  County,  111.    M.  B.  Waite,  No.  543,  September  11, 

1888,  Bochelle,  Ogle  County,  111.    M.  B.  Waite,  No.  317,  September 
14,  1889,  Oregon,  Ogle  County,  IlL    M.  B.  Waite,  No.  142,  September, 

1889,  Oregon,  Ogle  County,  HL 


NEW  SPECIES  OP  FUNGI. 
By  J.  B.  Elus  and  B.  M.  Everhart. 

PucciNiA  SuKSDORFii,  n,sp. — Onleavcs  of  Troximonglaueum.  Wash- 
ington (Suksdorf)  and  Helena,  Mont.  (Kelsey).  i  and  n  not  seen; 
(in)  sori  small,  black,  naked  almost  from  the  first,  subconfluent,  amphi- 
genous,  the  leaf  often  marked  with  a  small  round  purplish  spot  on 
the  side  opposite  the  sori.  Teleutospores  short-elliptical,  obtuse  and 
broadly  rounded  at  both  ends,  deep  brown,  granular-roughened  all  over 
"s  if  sprinkled  with  minute  grains  of  sugar,  constricted  at  the  septum; 

-50  X  25-30^1,  on  pedicels  scarcely  longer  than  the  spores. 
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PircoiNi A  AGBOPYBi,  n.  $p. — On  leaves  of  Agropyrum  glatLcum.  Mon- 
tana, August^  1890.  (F.  D.  Kelsey).  (n)  Sori  epiphylloos,  narrow,  ob- 
long or  linear,  short,  cinnamon-yellow,  only  slightly  elevated.  Uredo- 
spores  snbglobose,  ovoid  or  elliptical,  pale,  20-25  x  18-22  /i;  epispore 
tolerably  thick  and  smooth,  pedicels  short,  (m)  Sori  hypophyllous,  ob- 
long or  linear,  short,  black,  covered  (almost  permanently)  by  the  lead- 
colored  epidermis.  Telentospores  cylindric-clavate,  60-75  x  20-25  jj^ 
moderately  constricted,  pale,  sqnarely  truncate,  broader  and  darker 
but  scarcely  thickened  at  the  apex,  sometimes  obliquely  truncate  or 
rounded  or  even  obtusely  x>ointed.    Pedicels  short 

Stictis  oompbessa,  n.  sp. — On  dead  limbs  of  Carpinus  Americana. 
London,  Canada,  May,  1891.  (Deamess,  No.  627.)  Ascomata  scattered 
or  gregarious,  immersed,  compressed  1^  x  i™"*  sunk  in  the  wood; 
erumpent  above  in  a  small,  round,  white,  minutely  perforated,  slightly 
prominent  disk.  Asci  cylindrical,  225-260  x  10  //,  with  abundant  fili- 
form paraphyses.  Sporidia  filiform,  220-240  x  1^  My  nucleate.  Differs 
from  the  ordinary  type  in  its  minute  disk  with  only  a  small  central  per- 
foration. 

Trtblidiell  A  p  YOM  js  A, ».  sp, — On  weather-beaten  wood,  Ohio.  (Mor- 
gan, No.  961).  Perithecia  acutely-elliptical,  erumpent,  not  polished, 
black,  f-l°*"  long,  lips  loosely  closed  when  dry.  Asci  oblong,  65-80 
X  15  /I  including  the  short,  abrupt  stipe,  paraphysate,  4-8  spored.  Spor- 
idia subbiseriate,  insoid-oblong,  3-septate,  pale  brown  (hyaline  at  first). 
16-20  X  6-7  //,  ends  subobtuse. 

Yalsabia  hypoxyloides,  ».  sp. — On  bark  of  some  tree  or  shrub- 
Central  Paraguay,  South  America.  (Morong,  No.  1431.  Communicated 
by  Dr.  J.  W.  Eckfeldt.)  Stromata  erumpent,  superficial,  subcamose, 
subseriate,  snbglobose,  J™™  in  diameter,  narrowed  at  base,  purplish 
rust-color,  appearing  almost  exactly  like  Hypoxylon  fuscum  (Pers),  in 
color  and  shape.  Perithecia  peripherical,  ovate,  small,  less  than 
jmni  high,  seated  on  the  ovate,  cinereous-gray  core  of  the  stroma,  and 
barely  covered  by  the  thin  outer  layer.  Ostiola  subdiscoid  or  convex, 
umbUicate,  black.  Asci  cylindrical,  90-115  x  12  /^,  subsessile,  paraphy, 
sate,  8-sx>ored.  Sporidia  uniseriate,  oblong-elliptical,  1-septate,  dark 
brown,  scarcely  constricted,  12-16  x  7-9  pu  When  the  colored  subfer- 
ruginous  coat  is  rubbed  off  the  stroma  is  nearly  black.  Differs  from 
Hypoxylon  only  in  its  soft  stroma  and  uniseptate  sporidia. 

Phtllostiot A  GELSEMii,  n.  sp. — On  leaves  of  OeUemium  sempervirens 
(cult)  Newfleld,  N.  J.,  April,  1891.  Spots  suborbicular,  2-4"»«»  In  di- 
ameter, or  often  occupying  the  apex  of  theleaf,  pale  yellow-brown  with 
a  purple  border.  Perithecia  amphigenous,  sublenticular,  black,  small, 
gregarious,  shining,  irather  more  abundant  above.  Sporules  oblong- 
cylindricaJ,  12-16x3  pi. 

Phyllosticta  bhododendbi,  West— Oh  leaves  of  Rhododendron 
Catawbiense.  Newfield,  N.  J.,  April  20,  1891.  Spots  large;  l-3«», 
mostly  marginal,  dark  reddish-brown,  concentrically  zoned,  definitely 
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limited,  the  living  part  of  tlie  leaf  bordering  the  spots  narrowly  shadr 
with  yellow.  Perithecia  innate,  snnk  in  the  parenchyma  of  the  lea . 
the  dark  apex  barely  visible  and  only  very  slightly  prominent,  epipLj' 
lous,  abont  150  ^  in  diameter.  Sporoles  narrowly  and  acntely  elliptic^! 
hyaline,  continuous,  often  binucleate,  15-20x6-7  ;/. 

Sph^bopsis  albescens,  n.  «p. — On  dead  limbs  of  Negundo  aefr^ 
ides.  Brookings,  S.  Dak.,  September,  1891.  (T.  A.  Williams.)  Tt-: 
ithecia  gregarious,  globose,  J"*"  in  diameter,  buried  in  the  bark,  bui 
raising  the  epidermis  into  little  pustules  which  are  barely  pierced  bj 
the  papilliform  ostiolum.  Sporules  oblong-elliptical,  brown,  contiuD 
ous,  obtuse,  15-20x8-10//.  The  perithecia  are  mostly  found  arouud 
the  nodes  of  the  smaller  limbs,  extending  for  a  centimeter  or  mor^ 
on  each  side  of  a  bud,  and  the  epidermis  over  these  areas  beeomei 
whitened  out. 

STAaoNOSPOEA  SPINACIJE,  n.  sp. — On  spinach,  Brookings,  S.  Dak- 
July,  1891.  (T.  A.  Williams.)  Spots  amphigenous,  round,  dirty  white. 
3-5'""  in  diameter,  without  any  very  distinct  border.  Peritheda  epi- 
phyllous,  erumpent,  rough,  black,  subhemispherical,  75-100 /i  in  diam- 
eter, with  a  papilliform  ostiolum.  Sporules  oblong-cylindrical,  obtuse, 
often  slightly  curved,  hyaline,  1-3  septate,  15-30x8-10  /i. 

Septoria  elymi,  n.  sp. — On  leaves  of  JElymus  Canadensis.    London,    i 
Canada,  July,  1891.     (Deamess,  No.  808.)    Perithecia  subglobose,  100-    [ 
120  pi  in  diameter,  epiphyllous,  mostly  on  narrow,  dirty  white  spot«  ^    i 
4™"  long  by  J'""  wide,  visible  as  black  specks.    Sporules  clavate-cylin- 
drical,  bent  or  curved,   continuous,  faintly  nucleate,  15-25  xlj-2u. 
Differs  from  S.  bromi  Sacc.,  in  its  shorter  sporules  and  narrow,  elon- 
gated spots. 

Septoria  Jackmani,  n.  sp. — On  leaves  of  Clematis  Ja^ckmani  in  a  hot- 
house, Geneva,  N.  Y.,  August,  1891:  (D.  G.  Fairchild.)  Amphige- 
nous. Perithecia  large,  conic  hemispherical,  black,  broadly  x>erforated 
above,  semi-immersed,  the  upper  half  projecting;  gregarious  on  yellow- 
ish, indefi  nite  spots.  Sporules,  clavate-flliform,  40-70  x  2^  pt  nucleate, 
but  not  visibly  septate,  thicker  above,  subattenuated  below,  only  mod- 
erately curved.  Tliis  is  quite  different  from  8.  ClematidiSj  Rab.,  which 
is  on  definite,  brown  spots,  and  has  smaller  perithecia  and  smaller  spor- 
ules. It  is  much  nearer  8.  expansa,  Niessl.,  but,  besides  the  diflferent 
host  plant,  that  species  is  hypophyllous  and  has  narrower  (1 J-2  ^)  spor- 
ules. Saccardo  in  8ylloge  gives  the  sponiles  as  only  1/i  thick,  but  in 
the  specimen  in  Rabenhorst- Winter  Fungi  Europaei,  2897,  the  sporules 
are,  as  just  stated,  1^-2 /i  thick. 

Septoria  sAccHAEmA,  w.  sp.  — On  living  leaves  of  seedling  maples 
{Acer  saccharinum)j  Niagara,  Canada,  August,  1891.  (Deamess,  No. 
1812.)  Spots  amphigenous,  scattered,  small,  definite,  white,  more  ob- 
scure below,  1""  in  diameter.  Perithecia  few  (J  on  a  spot),  epiphyllous, 
lenticular,  brown,  200  pi  diameter.  Sporules  clavate-cyUndrical,  nucleate, 
hyaline,  40-50  x  1^2  pi.  Distinguished  from  the  other  acericolous  Sep- 
torias  by  the  small,  white  spots. 
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Seftobia  Dbitmmondii,  n.  sp. — On  leaves  of  Phlox  Drummondiu 
)udon,  Canada,  September,  1891.  (Deamess,  No.  820.)  Differs  from  8. 
caricata  E.  &  E.  on  Phlox  divarioata  (this  JOURNAL,  Vol.  y,  p.  151) 
the  peritheda  being  scattered  thickly  over  the  entire  surface  of  the 
af,  and  not  on  any  definite  spots.  Perithecia  black,  snbprominent, 
)Ofi  in  diameter.  Spornles  nearly  straight,  nucleate,  35-^0  x  1^-2 /u, 
.ther  narrower  at  one  end. 

Hgndebsonia  geogbaphica,  n.  gp. — On  fallen  and  decaying  chest- 
at  leaves.  ]!^ewfield,  BT.  J.,  April  4, 1891.  Acervuli  gregarious,  on 
[ile  spots,  dark  brown,  flattish,  i-J™°  in  diameter,  mostly  on  the  nerves 
r  the  leaf,  and  forming  a  kind  of  network,  reminding  one  otAsteroma 
eographicaj  Fr.  Sporules  oblong-fiisoid,  pale  brown,  3-septate,  the 
nominal  cells  hyaline,  acutely  conical  and  4-5 /i  long,  the  colored  part 
[)-12  X  S-^i  fi.  Pedicels  filiform,  about  15  fi  long,  sometimes  remaining 
ttached  to  the  sporule.  Terminal  cell  prolonged  into  a  short,  subulate 
eak,  or  ofbener  simply  narrowed  into  a  subulate  point.  The  terminal 
ells  are  finally  deciduous.  Differs  from  P.  nervaliSj  E.  &  E.  (to  which 
:  bears  a  strong  resemblance)  in  its  smaller,  3-septate  sporules  and 
*rger  acervuli. 

Glceospobium  gatalp^,  n.  «p. — On  living  leaves  of  Oatalpa  hignoni- 
ides.  Wilmington,  Del.,  August,  1891.  (Commons,  No.  1804.)  Spots 
rbicular,  2-3°*"  in  diameter;  definite,  reddish -brown,  paler  in  the  cen- 
er.  Acervuli  minute.  Spores  oblong,  hyaline,  continuous,  2-nucleate, 
0-15  X  3-5  f4y  erumpent  on  the  upper  side  of  the  leaf  in  small,  yellow- 
sh  heaps. 

Glceospobium  decolobans,  n.  sp. — On  leaves  of  Acer  rubrum.  Lon- 
lon, Canada, August,  1891.  (J. Dearness, No. 813.)  Occupying theareas 
)etween  the  main  veins  of  the  leaf,  and  causing  large  brown  spots  which 
)ccupy  the  entire  surface  of  the  leaf  except  a  narrow  strip  along  each 
>ide  of  the  midrib  and  its  main  branches.  Acervuli  numerous,  small, 
irumpent  on  the  lower  side  of  the  leaf.  Spores  oblong-ellipticaJ,  hya- 
line, 5-8  X  2J-3  /i.    Very  destructive  to  the  leaves. 

Melanconium  magnolia,  n.  sp. — On  dead  trunks  of  ilfa^»oiia  glauca. 
Newfield,  N.  J.,  June,  1891.  Acervuli  sunk  in  the  bark,  ovate-conical, 
1-1  J"™  in  diameter,  substratum  pale.  Conidia,  obovate,  pale  olive 
brown,  with  a  hyaline  margin  and  a  large  nucleus,  12-15  x  9-11/^  on 
stout  (4/^  thick),  simple  or  branching,  obscurely  septate  basidia,  50-75/1 
long,  erumpent  in  masses  or  black  cirrhi,.  like  coarse  black  hairs  or 
bla<;k  wool. 

Pestalozzia  latebipes,  w.  sp. — On  dead  legumes  of  Cassia  Ghor 
mmrista.  Newfield,  !N^.  J.,  September  and  October,  1891.  Perithecia 
pustuliform  or  subhysteriiform,  about  J°™  in  diameter,  with  a  large, 
irregular  opening  above,  sometimes  with  an  elongated  slit,  as  in  Hyster- 
ium.  Sporules  clavate-cylindrical,  yellowish  brown,  3-septate,  the  upper 
cell  rounded  above  with  a  hyaline,  subconical  tip  bearing  at  its  apex  a 
3-parted  crest  of  three,  spreading  slender  bristles  15-20 /t  long,  the  lower 
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cell  narrower  and  ftimished  with  an  eeoentrio  pedicel  10-12/4  long,  it 
minding  one  of  a  Biiccma. 

SooLECOTBiGHUM  CABio^,  h.  «p. — On  living  leaves  of  Carica  papa^^^ 
Lake  Worth,  Fla.,  March.  1891,  (L.  M.  Underwood.)  Maenlicoloos. 
Spots  scattered,  1-2""  in  diameter,  yellow  above,  becoming  white  in  tbt 
center,  snborbicular  and  definitely  limited;  completely  covered  bel«»^ 
with  densely  crowded,  mlnnte,  sphieriseform,  black-brown  tofts  of  tlie 
fiingus.  Baaidia  oblong  or  sabclavate,  continnoas,  20-22  x  ^7/i,  form- 
ing a  compact  peripherical  layer  on  a  minnte  tubercuUform  base  an'i 
bearing  at  their  tips  the  ovate,  nniseptate,  pale  brown,  12-20  x  ^10  u. 
conidia. 

M ACROSPORiUM  TABACiNUM, ».  sp. — On  Icavcs  of  Cultivated  tobacco 
{Nicotiana  tabacum)^  Raleigb,  N.  0.,  October,  1891.  (Gerald  Mc- 
Carthy). Spots  amphigenous,  numerous,  thin,  white  (rusty  red  or  broi^n 
at  first),  suborbicular  or  irregular,  2-3""  in  diameter,  definitely  limited, 
with  a  narrow  darker  border.  Fertile  hyphae  effused,  35-45  x  3-4//, 
septate  and  torulose  above.  Conidia  obovate,  15-25  x  10-12  piy  sessile, 
or  longer  (35-45  /i),  narrowed  below  into  a  distinct  stipe,  8-12  /i  lonj:. 
The  shorter  conidia  are  mostly  3-septate  and  the  longer  ones  aboot 
5-septate,  one  or  two  of  the  cells  with  a  longitudinal  septum.  This  is 
the  "  white  speck"  of  the  North  Carolina  planters. 

Macrosporium  longipes,  n.  sp. — ^On  leaves  of  Nicotiana  tabaeum. 
Ealcigh,  N.  C,  October,  1891.  (Gerald  McCarthy.)  Spots  amphigeuons. 
orbicular,  rusty  brown,  3-5  ""  in  diameter;  orbicular,  zonate.  The  en- 
tire leaf  becomes  brown  and  then  the  spots  are  a  shade  lighter  tluui 
the  surrounding  parts.  Fertile  hyph®  effused  on  the  spots,  amphige- 
nous, but  more  abundant  above,  slender  (40-70  x  3-4  m,  septate  and 
often  constricted  at  the  septa;  erect,  more  or  less  torulose  above.  Coni- 
dia clavate,  40-50  x  15-20  fi,  3-7,  mostly  5-6  septate,  with  two  or  more 
of  the  cells  divided  by  a  longitudinal  septum,  attenuated  below  into  a 
distinct  stipe  35-50  m  long,  and  often  septate  and  torulose.  This  differs 
from  M.  commune,  Eabh.,  in  its  effused  hyphae  and  smooth  conidia,  and 
from  M.  tuhacinum,  E.  &  E.,  in  its  brown,  concentrically  zoned  spots  and 
larger  stipitate  conidia.    Known  among  the  planters  as  "brown  spot,'' 

Braohysporium  Oanadense,  n.  sp. — Parasitic  on  Valsa  amlnensf 
On  bark  of  dead  maple  limbs.  Ottawa,  Canada,  October,  1890.  (Mac- 
oun  No.  49.)  Hyph»  simple,  brown  ,•  septate,  200-300  X  6//,  forming 
dense,  tobacco-brown,  tubercuUform  tufts,  rising  from  the  pustules  of 
the  Valsa.  Conidia  terminal,  solitary,  obovateeUiptical,  pale  brown^ 
1-3  septate,  20-40  x  12-15/1. 

Clasterosporium  populi,  n.  sp. — On  dead  places  in  living  leaves  of 
Populus  tremuloides.  London,  Canada,  June,  1891.  (Dearness,  So.  759.) 
On  leaves  of  Populus  grandidentata.  Wilmington.  Del.  (Commons,  >'(>. 
1806.)  Conidia  clavate,  1-2  septate,  oKve  brown,  18-25  x  7-5  ;i,  mostly 
a  little  constricted  at  the  septa,  and  subtruncate-apiculate  at  the  apex; 
nedicles  very  short,  almost  none,  subhyaline.    The  conidia  arise  directly 
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rom  the  cells  of  the  leaf  without  any  well-defined  mycelinm,  and  form 
b  continaoas  olive  brown  or  green  stratom  on  the  lower  surface  of  the 
eaf,  beginning  with  well-defined  brown  spots  which  soon  spread  and 
)ccupy  the  entire  leaf— mostly  the  young  terminal  ones. 


REVIEWS  OP  RECENT  LITERATURE. 

Farlow,  W.  G.,  and  Seymour,  A.  B. — A  Provisional  Host-index  of 
the  Fungi  of  the  United  States.    Part  i,  Polypetalae,  pp.  1-^2, 
Cambridge,  1888.    Part  n,  Gamopetalae- Apetalae,  pp.  53-134,  Cam- 
bridge, September,  1800.    Bart  ui,  pp.  135-220,  Cambridge,  June, 
1891, 
The  issue  of  the  third  part  of  the  above  work,  containing  the  endo- 
gens,  cryptogams,  and  animals,  and  an  addenda,  together  with  an  index 
to  all  three  parts,  finishes  this  most  valuable  and  laborious  work.    As 
completed  it  contains  220  octavo  pages.    About  85  names  on  an  av- 
erage, including  synonyms,  are  given  on  each  page.    The  work  will  be 
a  necessity  to  every  American  mycologist,  and,  aside  from  its  direct 
value  as  a  host-index,  will  be  of  very  considerable  worth  as  a  guide  to 
the  synonomy  of  the  American  species  of  fungi.    Inaccuracy  and  com- 
plet-eness  it  is  almost  without  equal  among  mycologicaJ  publications. 
It  is  to  be  wished,  however,  that  a  reference  could  have  been  given 
after  each  name  of  a  fungus  to  one  or  more  works  in  which  it  was  re- 
ported on  the  host  in  question.    It  is  likely  that  descriptions  of  some 
of  the  species  will  be  troublesome  to  find.    A  title  page  for  all  three 
parts  would  also  be  a  valuable  addition. 

Some  interesting  fects  are  revealed  by  a  study  of  the  index.  The 
number  of  specie^  reported  on  some  genera  of  trees  is  truly  astonishing. 
The  family  Cnpulifersd  requires  24  pages,  and  these  will  probably  av- 
erage no  less  than  100  names  ot  fungi  to  a  page.  A  most  striking  fact 
is  the  very  small  number  of  species  reported  on  Algae,  Only  two  species, 
both  Ckytridiiy  are  given.  These  occur  on  four  species  of  Algse.  In 
Kurope,  on  the  contrary,  where  the  algal  parasites  have  been  carefally 
studied,  their  number  is  very  considerable,  probably  aggregating  several 
hundred  species. 

Botanists  everywhere  would  no  doubt  be  very  gratefal  if  the  authors 
of  the  "  Host-index^  could  be  induced  to  prepare  the  converse  work, 
namely,  a  list  of  the  species  of  fungi  of  the  United  States  with  their 
host  plants.— W.  T.  Swingle. 
FiscHEB,  Dr.   Alfred. — Phycomycetes.  Rabenhorst^s  Kryptogamen- 

flora.    I  Band.  IV  Abtheilung :  Pilze;  45,  46  and  47  laeferungen,  pp. 

1-192.    Leipzig.  Ed.  Kummer,  1892. 

Part.  IV  of  this  important  work  begins  with  No.  45.  Part  III  on 
.Discomycetes  by  Dr.  Behm  still  lacks  eight  numbers  of  completion,  but 
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the  wliolc  of  Dr.  Fischer's  manuscript  being  in  hand,  the  publisher  has 
wisely  concluded  to  begin  publication  at  once.  The  lamented  DeBaiy 
was  to  have  written  this  volume,  and  it  is  a  matter  for  congratulation 
that  his  mantle  has  fallen  upon  a  competent  successor. 

In  Winter's  system  (Pilze  I,  p.  32)  the  Phycomycetes  are  divided  into 
two  classes,  Zygomycetes  and  Oomycetes.  The  position  of  the  Chytri- 
diaceaB  remains  doubtful  and  the  Entomophthorese,  now  known  to 
belong  to  Zygomycetes,  are  classed  under  Basidiomycetes.  Since  the 
appearance  of  this  first  volume  so  much  new  light  has  been  thrown  on 
the  relationships  of  fungi  that  no  excuse  is  necessary  for  departure  from 
the  old  views,  but  some  of  the  changes,  e,  g.y  those  under  Peronosporinse, 
will  undoubtedly  lead  to  criticism. 

The  name  Phycomycetes,  i.  e.,  alga-fungi,  indicates  the  many-sided 
relationships  of  the  group  with  certain  algae,  e.  g.^  Siphone»  ( Vauehe- 
ria,  etc.),  not  only  in  the  possession  of  a  nonseptate  vegetative  body, 
sexual  organs,  and  swarm  spores,  but  also  in  the  aquatic  life  of  many 
sorts.  The  nonseptate  character  of  the  mycelium  is  especially  con- 
stant, so  that  the  name  Siphomyces,  t .  e.y  tube  fungi,  might  properly  be 
used  for  the  whole  group,  corresponding  to  the  term  Siphophyces  ap- 
plied to  the  parallel  group  of  algSB.  Gohn  united  under  the  name 
Siphomycetcs  the  three  orders  Peronosporeas,  Saproleguieae,  and  Chy- 
tridiace®  and  set  up  the  Zygomycetes  (Mucorineae,  etc.)  as  a  group 
parallel  to  the  ZygophyceaB  (Ooiyugateae).  In  Cohn's  system  the  Phy- 
comycetes were  therefore  split  into  two  groups.  Zygomycetes  and 
Siphomycetcs.  Sorokin  uses  the  term  Siphomycetcs  as  synonymous 
with  Phycomycetes,  in  the  sense  already  explained,  and  although  the 
author  thinks  Siphomycetcs  a  better  name  for  the  group  than  Phycomy- 
cetes he  considerately  refrains  from  disturbingthe  well-established  usage. 
However,  it  is  not  simply  a  question  of  names,  but  one  of  widely  dif- 
fering views  as  to  relationships.  De  Bary  in  his  Comparative  Morphol- 
ogy and  Biology  puts  PeronosporecB  (Ancylistej©  and  Monoblepharis 
included),  Saproleguieae,  Mucorinese,  and  Entomophthorese  at  the 
beginning  of  his  great  Ascomycetous  series  5  but  he  treats  the  Chytri- 
diace®  as  a  group  of  doubtful  position  in  the  system,  although  recogniz- 
ing their  dependence  on  these  Phycomycetes.  Indeed,  the  disposition 
of  the  Chytridiaceae  is  the  weak  point  in  all  previous  classifications.  So 
far,  all  mycologists  agree  that  PeronosporeaB,  Saprolegneae,  Mucorineae, 
and  Entomophthoreaj  are  genuine  Phycomycetes,  but  some  do  not  re- 
gard the  Chytridiaceae  as  a  natural  group,  e.  g,^  Zopf  would  separate  the 
Synchitreae  from  the  Eu-mycetes  on  account  of  their  plasmodial  vegeta- 
tive body,  and  would  consider  them  as  a  special  group  related  to 
Myxomycetes.  In  Saccardo's  Sylloge  (Yol.  Vii),  the  Chytridiaceae  are 
indeed  included  within  the  customary  limits  of  the  Phycomycetes,  but 
are  looked  upon  as  degenerated  forms.  Brefeld  in  Heft  viii  regards 
the.Chytridiaceae  as  degenerate  Phycomycetes  in  which  the  vegetative 
body  is  reduced  more  and  more  until  it  disappears  entirely  in  the  for- 
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mation  of  a  sporangiam.  Thus,  according  to  Brefeld  and  others,  Olpid- 
ium  represents  the  final  member  in  a  degeneration  which  began  with 
Peronosx>orace8d.  The  author's  view  is  judt  the  opposite  of  this.  He 
regards  ChytridiaceaB  as  a  natural  group  and  the  simplest  and  earliest 
in  point  of  time,  i.  e.,  as  the  starting  point  of  the  whole  great  series 
which  ends  in  the  Oomycetes  with  richly  branched  mycelium. 

Concerning  disputed  relationships  he  has  the  following:  The  Olpid- 
iacese  have  much  in  common  with  the  zoosporous  Monadine^B,  but  the 
differences  are  still  greater.  One  principal  difference  consists  in  the 
manner  of  taking  food.  In  the  Monadinese  this  takes  place  through  the 
active  amoeboid  movements  of  the  Plasmodium  by  which  solid  sub- 
stiinces  are  commonly  taken  up.  In  the  Myi^ochytridinesB  the  amoeboid 
movements  of  the  naked  vegetative  body  are  always  feeble  or  wholly 
wanting,  and  the  taking  up  of  solid  bodies  does  not  occur.  Conse- 
quently while  the  Monadineae  take  their  food  like  the  Myxomycetes,  in 
the  Myxochytridine®  there  is  only  an  absorption  of  dissolved  food  as 
in  the  genuine  fungi.  In  connection  with  this  stands  the  extrusion  of 
undigested  food  balls,  something  which,  of  course,  does  not  occur  in  the 
Myxochytridine®.  Together  with  the  accompunying  physiological  dif- 
ferences due  to  the  different  manner  of  taking  food,  there  are  also  im- 
portant purely  morphological  differences.  In  a  number  of  zoosporous 
Monadineae  ( Aphelidium,  Plasmodiophora)  the  amoeboid  body  breaks  up 
into  spores  without  previous  formation  of  membrane,  but  in  those  forms 
in  which  a  wall  is  previously  formed  the  swarm  spores  escape  from  the 
cyst  at  indefinite  places,  i.  e.j  there  is  no  special  canal  for  escape.  The 
contrary  is  true  for  aU  the  Myxochytridineae  except  Sphaerita.  Finally 
it  should  be  emphasized  that  not  rarely  the  actively  amoeboid  body  be- 
comes a  genuine  Plasmodium,  through  the  blending  of  several  amoebae, 
while  genuine  Plasmodia  are  wanting  in  Myxochytridineae,  with  the 
possible  exception  of  Rozella.  The  relationship  of  the  Myxochytridineae 
with  the  Monadineae  is  to  be  recognized,  but  on  the  other  side  there  is 
also  to  be  noted  in  the  described  departure  a  step  toward  the  fungi.  It 
is  especially  the  Holochytriaceae  which  show  a  transition  into  genuine 
mycelium.  Forms  like  Myzocytium  belong  with  the  Myxochytridineae 
on  account  of  their  holocarpal  development,  but  differ  in  the  elongated 
vegetative  body,  surrounded  from  the  first  by  a  membrane,  which,  by 
its  branching,  takes  on  a  mycelial  character. 

Morphologically  the  Zygomycetes  and  Oomycetes  can  be  very  easily 
united  to  these  Holochytriaceae,  as  a  further  development,  with  a  richly 
branched,  eu-carpal,  mycelial  vegetative  body. 

The  family  of  the  Sporochy  triaceae  with  mycelial  haustoria  appears  to 
me  to  join  on  to  the  Hyphochy  triaceae  above.  Among  the  Monadineae, 
GolpodeUa  ptignax  shows  a  similar  development  but  is  distinguished  by 
the  absence  of  mycelium  and  the  much  later  following  wall  formation. 
Finally  the  family  of  Hyphochytriaceae  which  joins  on  to  the  Sporochy- 
triaceae  (Polyphagus)  is  continued  into  Protomyces  and  the  Ustilagineae. 
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Fnder  Pbyoomycetes  the  aatiiior  mdades  all  plants  having  the  Mot 
log  characteristics: 

Yegetative  bodies  one-celled,  only  forming  septa  daring  the  prodoi 
tiou  of  reproductive  organs,  or  when  still  older,  sometimes  nnbraDcbeii 
and  changing  wholly  into  a  sporangium  (holocarpal),aonietime6  aricU.^ 
branched  mycelium  with  special  reproductive  organs  (ea-carpal).  ^i^ 
sexual  reproduction  by  swarm  spores  or  non-motile  spores;  sexnal  by 
zoospores  or  oospores. 

The  following  is  Dr.  Fischer's  classiflcation: 

PHTCOMTCXTE8  (Siphomycetes). 

I.  Seriea.    Archimyoetes  (Chytridiaoes). 
II.  Seri«6.    Zygomycetes. 
III.  Series.    Oomycetes. 

Under  the  first  series  he  giyes  the  following  suhdivisions  and  £Ebiiiily  charaoteis. 
1.  Order.    Myxochytridme». 

1.  Family.    Monolpidiaoes  (Olpidiaceie). 

The  entire  vegetatiye  body  changing  holooarpaUy  into  a  single  spherical  or  elon- 
gated zoosporanginm  or  one  resting  spore.    Sexuality  observed  in  one  case. 

2.  Family.    Merolpidiaoeaa  (Synchytriacett). 

The  entire  vegetative  body  splits  np  holocarpally  into  a  number  of  sporangia  and 
produces  a  roundish  or  long  one-rowed  sporangial  sorus.  Resting  state  either  a  beup 
of  resting  spores,  cystosori,  or  single  resting  spores,  which  arise  from  the  entire  on- 
divided  vegetative  body  or  single  parts  of  it. 

2.  Order.    Myooohytridinie. 

1.  Family.    Holoohytriace»  (AncylistaceiB). 

Vegetable  body  tubeform  or  vermiform,  unbranched  or  with  short  side  branches, 
dividing  by  cross  septa  into  a  number  of  members,  all  of  which  change  into  repro- 
ductive organs  (sporangia,  oogonia,  antheridia).  Strictly  holocarpal  and  mono- 
phagouS;  always  intramatrical. 

2.  Family.    SporoohytriacesD  (RhizidiacesB,  Polyphagacee). 

Vegetative  body  consisting  of  two  parts,  a  spherical  strong  growing  swarm  spore, 
and  a  tenuous,  thread-form,  often  very  delicate,  mycelial  part.  The  ball-shaped  pan 
grows  into  a  single  sporangium,  or  iuto  a  single  resting  spore.  Resting  spores  al!$« 
develop  in  another  manner  from  the  mycelial  part,  or  by  the  copolation  of  two 
plants.  The  mycelial  part  always  perishes  after  one  fructification,  t.  e.,  it  is  strictly 
mouocarpal,  but  also  eu-carpal.  There  are  two  subfamilies,  Metasporea,  and  Or- 
thosporeaB. 

3.  Family.    HypbochytriaceaB  (Cladoohytriaceae). 

Vegetative  body,  a  more  or  less  branched  and  originally  one-celled  mycelium, 
which  forms  simultaneously  a  great  number  of  terminal  and  intercalary  swellings 
and  out  of  those  zoosporangia  or  resting  spores ;  eu-carpal,  but  mostly  monocarpal: 
not  perennial.     Sexuality  wanting. 

Under  the  second  series  he  gives : 

1.  Order.     Mucorinje. 

1.  Suborder.     SporangiophoraB. 

1.  Family.     MucoracesB. 

The  cross  wall  which  separates  the  stalk  from  the  sporangium  arohes  into  the  lat- 
ter and  projects  as  a  columella,  often  far  out.  Zygospores  naked,  or  only  envel- 
oped by  a  loose  mycelial  tissue,  never  inclosed  in  a  compact  reoeptacle  and  forming 
a  fruit  body.    Three  snbfiimilies,  Mucoress,  Thamnidiea,  and  Pilobole». 

2.  Family.     Mortierellacess. 
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Sporaiiij^iun  wHhont  a  columella,  with  gelatinUlng  membrane.    Zygoepores  single 
And  completely  inclosed  in  a  receptacle  (oarposporiom)  like  a  email  tnber. 
2.  Suborder.    Oonidiophorfe. 

1.  Family.    Chfetocladiacefe. 

Conidia  single,  spherical,  in  groups  on  the  middle  swollen  part  of  the  last  branches 
of  the  conidiophore,  the  ends  of  the  same  remaining  tenuous  and  sterile.  Zygospores 
naked  between  the  straight  gametes. 

2.  Family.    CephalidaoesB. 

Conidia  in  chains  on  the  spherical-headed,  swollen  branch  ends  (sterigmata)  of  the 
nnbranched  conidiophore.    Zygospores  naked  on  the  crown  of  the  tongs-like  gametes. 

2.  Order.    EntomophthorinsB. 

1.  Family.    £ntomophthorace». 

With  the  characters  of  the  order,  i.  e.,  Mycelium  mostly  parasitic  in  living  animals, 
rarely  in  plants,  or  safwophytic,  richly  branched,  often  falling  into  pieces,  at  first 
one-celled.  Nonsexual  reproduction  by  conidia  which  are  delimited  on  the  end  of 
unbranched  threads  growing  out  of  the  substratum  and  thrown  off  when  ripe,  i.  e., 
no  special  conidiophores.    Zygospores  on  the  mycelium. 

Under  the  third  series  he  gives: 

1.  Order.    Saprolegnins. 

1.  Family.    Saprolegniaces. 

Antheridia  applied  to  the  oogonium  like  accessory  branches,  pushing  fertilization 
tubes  into  the  latter.  . 

2.  Family.    Monoblepharidaceas. 
Antheridia  with  spermatozoids. 
2.  Order.    PeronosporinsB. 

1.  Family.    Peronosporaceie. 

With  the  characters  of  the  order,  i.  «.,  mycelium  parasitic  in  the  interior  of  living 
plants,  richly  branched,  poly  carpal.  Nonsexual  reproduction  by  swarm  spores  or 
oonidia,  mostly  with  specially  formed  conidiophores  breaking  out  of  the  substratum* 
Oogonia  always  one-celled,  with  a  remnant  of  unused  protoplasm  (periplasma). 
Antheridia  applied  to  the  odgonium  like  an  accessory  branch,  with  penetration  tube. 

1.  Sub£Eimily.    Planoblast»  (Cystopodea). 

Nonsexual  reproduction  by  swarm  spores.  Sporangia,  either  persistent  on  myce- 
lium or  mostly  falling  as  conidia  and  producing  zo5spores  in  germination. 

2.  Subfamily.    SiphoblastaB  (Peronosporess). 

Nonsexual  reproduction  by  conidia,  which  germinate  by  germ  tubes  and  are  homol- 
ogous to  the  falling  zodsporangia  of  the  PlanoblastsB. 

Under  Ajchimycetes  some  general  acconnt  is  given  of  the  group,  in- 
cluding directions  for  collection  and  preparation  of  specimens.  This  is 
followed  by  a  very  convenient  and  useful  key  to  the  genera,  29  in  all. 
The  following  genera  and  doubtful  genera,  including  144  good  species 
and  39  doubtftd  ones,  are  described  in  these  three  numbers:  Sphserita, 
Olpidium,  Pseudolpidlum  (nov.  gen.  with  figs.),  Olpidiopsis,  Pleotra- 
chelus,  Ectrogella,  Pleolpidium  (nov.  gen.  with  figs.),  Synchitrium, 
Woronina,Bhizomyxa,  Bozella,  Micromyces,  Myzocytium,  Achlyogeton, 
Lagenidium,  Ancylistes,  Eesticularia,  Ehizophidium,  Bhyzidium,  Ehizi- 
diomyces,  Achlyella,  Septocarpus,  Harpochytrium,  Entophlyctis  (nov. 
gen.  with  figs.),  Ehizophlyctis  (nov.  gen.  with  figs.),  Obelidium 
Chytridium,  Polyphagus,  Oladochytrium,  Amcebochytrium,  Catena- 
ria,  Hyphochytrium,  Nephromyces,  Aphanistis,  Saccopodium,  Zygochy- 
trium,  and  Tetrachytrium.  Only  one  new  8i)ecies  is  recorded,  Olpidi- 
opsis minor.  The  genera  are  illustrated  by  good  figures  and  followed 
by  a  hoBt  index. 


140 

The  treatment  of  the  Zygomycetes  is  sabstantially  the  same  as  for 
the  preceding  series:  first,  fourteen  pages  outlining  the  main  feature 
of  the  order  MucorinsB,  then  a  key  to  the  genera^  followed  by  a  descrip- 
tion of  the  species  of  the  genns  Mucor  as  far  as  the  end  of  the  first  sec- 
tion, Mono-Mncor. 

This  volume,  while  devoted  to  the  forms  occurring  in  Germany,  Aus- 
tria, and  Switzerland,  can  not  fail  to  be  of  great  service  to  American 
students,  since  many  of  the  described  species  occur  in  this  country. 
Eeference  to  doubtful  forms  and  extra-European  ones  also  help  to  make 
the  book  indispensible.— Eewin  F.  Smith. 

-FVtit*  culture  in  foreign  countries, — Reports  from  the  consuls  of  the 
United  States  on  fruit  culture  in  their  several  districts  in  answer 
to  a  circular  from  the  Department  of  State.    Washington,  Govern- 
ment Printing  Office,  1890,  pp.  391-937;  Index,  i-xiii. 
This  rfeport  is  devoted  principally  to  the  citrous  fruits,  the  oUve,  fig*, 
and  vine.    Incidentally  there  are  many  references  to  the  diseases  of 
these  plants,  parasitic  and  nonparasitic.    Some  of  the  statements  need 
to  be  taken  cum  grano  salts  because  emanating  from  men  not  specially 
trained  to  observations  of  this  kind,  but  on  the  whole  the  reports  ap- 
pear to  be  well  written  and  will  prove  useful.  A  similar  volume  on  the 
stone  fruits  of  the  world  would  be  equally  valuable. — Eewin  F.  Smith. 

Mangin,  Louis. — (1)  8ur  la  callosey  nouvelle  substance  fondamentale 
existant  dans  la  membrane.  Comptes  Rendus,  Paris,  tome  ox,  24 
Mars,  1890,  p.  644. 

(2)  Sur  les  riactifs  colorants  des  substances  fondamentaUs  <le  to 
membrane.  Comptes  Eendus,  Paris,  tome  cxi,  15  Juillet,  1890,  p. 
120. 

(3)  Sur  la  structure  des  PSronospories.  Comptes  Eendus,  Paris, 
16  D^cembre,  1890,  p.  923. 

(4)  Sur  la  disarticulation  des  conidieschez  Us  PironosporSes.  Bull, 
de  la  Soc.  Bot  de  France.  Gomptes  Bendus  des  S6anc«8,  Paris, 
1891,  tome  38,  pp.  176-184,  232-236,  pi.  4. 

(1)  The  author  distinguishes  three  fundamental  substances  in  the 
cell  walls  of  plants — ^pectin  compounds,  cellulose,  and  callose.  The 
latter  has  been  studied  quite  carefully,  and  is  described  as  a  new  fun- 
damental substance,  known  hitherto  only  from  sieve  tubes.  Not  hav- 
ing been  able  to  isolate  it  in  sufficient  purity  for  a  chemical  analysis, 
the  author  confines  himself  to  an  account  of  its  distribution  in  plants. 

Callose  is  colorless  and  amorphous,  insoluble  in  water,  alcohol,  and 
Schweizer's  reagent,*  even  after  the  action  of  acids;  very  soluble  in 
soda  or  cold  caustic  potash  1  to  100,  soluble  cold  in  sulphuric  acid, 
chloride  of  calcium,  and  concentrated  bichloride  of  tin;  insoluble  cold 
in  the  alkaline  carbonates,  and  in  ammonia,  which  swells  it  and  gives 
it  a  gelatinous  consistency.  Besides  aniline  blue  and  rosolic  acidt 
•Caprammonia.  t  Known  also  as  corallin,  aarin,  peonin. 
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abeady  recommended  by  Bossow  and  Janczewsid  for  the  stndy  of 
liber,  the  color  reagents  of  callose  are  certain  substances  of  the  series 
of  azo  colors,  belonging  to  the  group  of  benzidines,  tolidenes,  et«* 
lodated  reagents  give  to  callose  a  yellow  tint.  Callose  is  therefore  aa 
distinct  as  cellulose  or  the  pectin  compounds.  It  is  not  a  result  of  the 
artificial  decomposition  of  the  latter  substances,  for  these  may  be  treated 
in  all  sorts  of  ways  without  producing  the  reactions  of  callose.  Its  in- 
solubility in  the  cuprammoniacal  reagent,  even  after  the  action  of 
acids,  and  the  yellow  color  which  it  gives  with  iodated  phosphoric  acid 
distinguish  it  from  cellulose,  while  its  insolubility  in  cold  ammonia  and 
alkaline  carbonates,  and  its  inertia  toward  stains  which  act  on  the  pec- 
tin compounds  separate  it  not  less  clearly  from  the  latter. 

While  callose  exists  normally  in  certain  regions  of  the  reproductive 
organs  of  phanserogams  (pollen  grains,  pollen  tubes,  etc.)  and  vascular 
cryptograms,  it  is  not  found  in  the  vegetative  x>ortions  of  these  plants, 
exclusive  of  the  liber,  save  accidentally  and  as  irregular  masses  scat- 
tered through  the  cells.  But  in  the  thallophytes  callose  acquires  a 
great  importance.  In  the  fiingi  it  tbrms  the  membrane  of  the  mycelium 
and  of  the  organs  of  fructification  in  the  most  widely  separated  fami- 
lies ;  e.  g,j  PeronosporeaB,  Saprolegniacese,  Basidiomycetes,  Ascomycetes, 
Saccharomycetes.  In  lichens  callose  exists  in  the  mycelial  filaments, 
but  not  in  the  gonidia.  It  does  occur,  however,  in  some  of  the  algie. 
On  the  other  hand,  he  has  not  yet  found  it  in  certain  TJredinesB,  nor  in 
the  mycelium  and  conidiophores  of  the  MucorinsB.  In  the  plants  of  this 
order  Mucor,  Phycomycetes,  Ehizopus,  Pilobolus,  Chaetocladium,  etc., 
it  constitutes  only  the  dissolving  wall  of  the  sporangium,  and  some 
part  of  the  membrane  of  the  si)ores.  Callose  ax)pears  to  be  in  a  state 
of  purity  in  the  membrane  of  the  sporangium  of  the  Mucorinae,  but  in 
the  mycelium  of  the  Peronosi)orinaB  and  Saprolegninae  it  is  intimately 
united  with  cellulose,  to  the  exclusion  of  pectin  compounds,  and,  finally, 
in  the  Polyporei  (Daedalea),  the  mycelial  tubes  api)ear  to  be  destitute 
of  cellulose,  and  are  formed  of  caUose  associated  with  substances  having 
the  reaction  of  pectin  compounds. 

Various  circumstances  often  mask  the  presence  of  callose,  such  as 
physical  differences  or  the  incrustation  of  foreign  substances,  for  exam- 
ple, the  callose  of  pollen  mother  cells  and  that  which  forms  irregular 
masses  in  the  mycelium  and  haustoria  of  the  PerouosporinsB  presents 
the  most  alterable  and  easily  distinguishable  state.  In  the  sporangium 
of  the  MucorinaB  and  the  mycelium  of  lichens  the  callose  offers  more 
resistance  tothe  action  of  solvents  and  fixes  stains  less  readily.  Finally, 
in  the  Polyporei  it  coheres  so  strongly  that  its  presence  can  be  demon- 
strated only  after  lon£:  and  repeated  treatments. 

(2)  The  various  stains  of  the  aromatic  series  may  be  divided  into 

two  groups,  one  consisting  of  basic  colors  united  with  various  mineral 

or  organic  acids,  the  other  of  acid  colors  used  in  the  form  of  alkaline 

salts.    Substances  of  the  first  category  are  fixed  with  a  variable  energy 
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by  pectin  oomponnds,  which  thus  reveal  their  acid  fonctioiL  They  6: 
not  stata  callose  or  ceUulose.  The  fbllowing  compounds  are  notewortliy 
Azo  group  YeBayin  bT0¥m,  chryaoidin;  diphenyl-methane  gratify  amv 
mine;  triphenylmethane  graupy  the  Victoria  bines,  bleu  de  nnit,  fiid- 
sine,  Paris  violet,  Hofinan's  violet,  etc.,  all  the  stains  of  the  ofofis' 
groitpj  naphthaline  blue,  Kile  blue;  ihianine  groupj  methyl  blue;  etikr^^ 
dine  groupy  neutral  red;  sajranine  groupy  neutral  blue,  pheno-safiramii- 
extra  safirajiine,  rosaline,  Magdala  red.  The  affinity  of  tiiese  substance; 
for  pectin  comx>ounds  is  very  dissimilar.  It  is  also  feeble,  for  the  pn^ 
ence  of  an  excess  of  acid  or  of  glycerine  removes  the  stain  from  the  ti? 
sues  more  or  less  readily. 

The  second  category,  formed  of  alkaline  salts,  contains  a  great  nm 
ber  of  substances  which  never  stain  pectin  compounds.  Many,  hot 
ever,  are  fixed  by  cellulose  and  callose,  and  thus  show  the  basic  naton 
of  these  latter,  a  nature  already  known  and  used  for  a  long  time,  so  bi 
as  concerns  cellulose.  In  this  category  only  two  groups  are  of  intere^, 
the  azo  group  and  the  triphenylmethane  group.  The  azo  group,  eicln 
sive  of  chrysoldine  and  Yesuvin  brown,  is  composed  principally  of  alka- 
line salts.  In  this  group  we  distinguish  three  important  types.  Tbe 
first  includes  the  various  stains  which  contain  the  azo  grouping  once, 
e.  g.y  xylidine  ponceau,  aniline  ponceau,  tolaidine  ponceau,  naphthoro- 
bin,  etc.,  as  well  as  various  tropeolines  of  a  slightly  different  composi. 
tion.  These  substances  stain  protoplasm  yellow,  but  they  have  no 
action  on  cellulose  and  callose.  The  second  type  is  formed  of  sab- 
stances  containing  the  azo  grouping  twice,  e.  g,j  orseille  red,  orsdllin^ 
BB,  azorubine,  naphthol  black,  the  croceines,  etc.  These  substances 
stain  cellulose  in  a  neutral  or  dightly  acid  bath,  but  have  no  effect  on 
callose.  The  third  type  contains  the  stains  of  the  benzidine  series,  cf 
Congo  red,  Congo  GR,  Congo  brilliant  G,  Corinthian  Congo,  extw 
Bordeaux,  delta  purpurine  G,  which  result  firom  the  action  of  solpho- 
nated  naphthol  compounds  upon  benzidine;  azo  blue,  Corinthian  Congo 
B,  the  benzo  purpurines  and  the  rosazurines,  in  which  toluidine  is  sub- 
stituted for  benzidine;  azo  violet,  the  benzo  azurines  and  heliotrope, 
where  dianisidine  is  substituted  for  benzidine.  These  colors,  ordi- 
narily precipitated  by  acids,  stain  cellulose  directly  in  a  neutral  or, 
better,  a  slightly  alkaline  bath. 

The  triphcDylmethane  group  does  not  offer  as  distinct  relations  be- 
tween staining  capacity  and  chemical  comi>osition.  We  first  distin- 
guish a  large  number  of  bodies  formed  by  chlorhydrates,  sulphates, 
etc.,  which  stain  pectin  compounds  directly.  Then  a  series  of  sJkalin^ 
salts  which  may  be  divided  into  three  groups.  The  first  group  ^' 
eludes  acid  fuchsine,  acid  violet,  Bayer's  blue,  the  alkaline  blues,  etc^ 
which  result  from  the  respective  action  of  sulphuric  add  on  fuchsine. 
Paris  violet  6B,  diphenylamine  blue,  and  analine  blue.  These  sab- 
stances  do  not  stain  cellulose,  but  certain  of  them  stain  caUose,  e.  h 
the  soluble  blues,  and  notably  Bayer's  blues.    The  staining  is  energetic 
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in  proportion  to  the  completeness  of  the  solphonization,  e.  g.^  the  blue 
GB,  a  mixture  in  which  trisolphonated  triphenylrosanilin  predominates, 
is  the  most  active  of  the  soluble  blues.  The  second  group  is  formed 
l>y  the  alkaline  salts  of  rosolic  acid,  which  stain  callose  and  cellulose 
directly.  Finally,  the  third  group,  the  cosines,  or  salts  or  fluorescine 
sach  as  cosine,  erythrosine,  and  phloxine,  stain  nitrogenous  matters 
deeply,  but  are  not  fixed  by  callose  or  cellulose. 

As  various  stains  of  the  aromatic  series  also  combine  with  nitrogen- 
ous substance^,  to  avoid  error  it  is  often  indispensable  that  there  should 
be  a  mixture  of  several  reagents  belonging  to  di£ferent  categories. 
This  gives  a  very  demonstrative  double  stain. 

(3)  The  oomatitation  of  the  membrane  of  fungi  is  still  unknown.  The 
author  believes  that  flingine  and  metacellulose  do  not  exist  as  specific- 
ally distinct  substances.  The  membrane  of  fungi  is  so  complex  and 
variable  that  it  would  be  possible  to  ofTer  the  chemical  composition  in 
evidence  whenever  the  absence  of  fiructiflcation  rendered  the  determi- 
nation of  &mflies  uncertain* 

In  the  group  under  consideration  the  membrane  is  composed  of  eal- 
lose  and  cellulose  closely  associated.  To  show  this,  leaves  containing 
JPerimosp<n'a  fioaricB  may  be  treated  as  follows : 

(a)  Treat  with  concentrated  chlorhydric  acid;  (h)  macerate  for  some 
minutes  in  Schweizer's  reagent.  This  removes  all  the  cellulose  and 
I)ectin  compounds  contained  in  the  host  and  in  the  parasite.  After 
washing  in  water,  the  use  of  iodated  phosphoric  add  or  of  the  benzidine 
colors  does  not  reveal  a  trace  of  cellulose  in  the  tissue  of  the  lea^  but 
the  reagents  of  caUose  bring  out  a  network  of  mycelial  filaments.  Con- 
trarywise,  if  we  submit  the  contaminated  leaves  of  the  Banunculus  to 
the  action  of  Hofineisters's  chlorated  mixture*  and  after  washing  allow 
the  tissues  to  macerate  in  a  solution  of  potassa  or  caustic  soda,  renewed 
several  times,  all  the  callose  is  removed  without  sensible  modification 
of  the  cellulose.  Then  by  the  use  of  iodated  reagents  we  can  see  the 
mycelial  filaments  stained  blue  or  violet  in  the  midst  of  the  disasso- 
ciated tissues  of  the  host  plant. 

Thus  either  the  cellulose  or  the  callose  can  be  removed  without  chang- 
log  the  form  and  arrangement  of  the  mycelium.  But  while  cellulose 
and  callose  are  always  associated  in  the  organs  which  the  parasite  sends 
into  the  host  (mycelium  and  odsx>ores),  the  conidiophores  are  formed  of 
pure  cellulose.  This  is  proved  by  their  disappearance  after  the  action 
of  cellulose  solvents. 

The  mycelial  membrane  varies  in  thickness  and  shows  numerous  lay- 
ers, but  what  gives  the  mycelium  of  the  Peronosporinas  a  special.char- 
acter  is  the  constant  presence  of  masses  of  callose,  which  is  either  pure 
or  associated  with  cellulose.  These  constrict  the  cavity  of  the  tube  or 
even  obliterate  it.  In  the  latter  case,  they  form  the  so-called  septa. 
These  masses  are  seen  very  clearly  in  Feronogpora  parasitica,  P.  Schlei- 
denif  P.  myosotidiSy  Flasmopara  vitieolij  etc.    They  serve  very  clearly 


144 

to  distinguisli  tlie  Peronosi)orinaB  from  other  parasites.  Pollen  tnk* 
inside  of  tissues  are  the  only  bodies  likely  to  be  confounded  with  thes . 
and  this  only  in  case  of  species  with  much  reduced  haustoria. 

The  haustoria  have  the  same  structure  as  the  raycelinm  and  then 
shape  and  varying  size  always  fiimish  excellent  data  for  distinetioi 
of  species.  They  are  sometimes  so  minute  as  to  have  thus  far  escaiw-. 
the  attention  of  botanists,  e.  g.^  Phytaphthara  infestans^  descrik^i 
in  all  the  books  as  destitute  of  haustoria,  possesses  numerous  ont-^ 
which  are  extremely  minute  and  filiform.  Haustoria  are  simple  or 
branched:  (a)  Simple  and  oval  or  spherical  {Cy%topus  candidustj  Pk^ 
mopara  vitigola.  PL  epilobii,  Pcronospora  l^tospermay  etc);  {b)  Clav 
iform  and  simple  {Bremia  UwtuccB)]  (c)  filiform  and  simple  (P.  iwyojtf^ 
tidis,  P.  Schleideni,  P.  affinU,  P.  chlarcej  Phytophora  infestans);  '/ 
ramified  and  claviform  (P.  parasitica) -^  {e)  ramified  and  filiform  ?. 
arborescenSj  P.  calotheca^  etc.).  Ordinarily  the  haustoria  have  a  doable 
envelope  and  between  these  two  envelopes  irregular  and  voluminoo^ 
masses  of  callose  often  occur  and  sometimes  rupture  the  exterior  mem- 
brane {Cystopus  candidus,  P.  myosotidiSj  etc.).  At  other  times  the  exu*- 
rior  membrane  shows  only  cellulose  and  incloses  little  callose.  It  thm 
forms  a  complete  sheath  around  the  haustorium  which  can  be  removed 
in  connection  with  the  mycelium  by  a  slight  traction  (P.  Schleidetii\. 
Sometimes  the  masses  of  callose  formed  by  the  haustoria  are  so  abun 
dant  that  they  fill  the  entire  cavity  of  the  ceU,  the  protoplasm  being 
crowded  against  the  wall. 

Masses  of  callose  in  a  state  of  purity  are  also  found  in  the  cavity  i»i 
the  conidiophores.  They  take  the  form  of  rings  or  irregular  pluL^s 
of  most  variable  location.  In  any  case  these  plugs  can  not  be  likeutMl 
to  the  septa  which  form  at  the  base  of  the  sporangium  of  the  Mucorimv, 
as  has  been  done.  The  only  part  of  the  conidiophores  where  the  prt  s- 
ence  of  callose  is  constant  is  the  base  of  the  conidia  where  this  substance 
plays  an  important  role  in  the  dissemination  of  the  spores. 

To  sum  up,  the  constant  presence  of  callose  in  the  mycelium  of  the 
Peronosporinae  enables  us  to  recognize  with  great  clearness  the  least 
traces  of  these  parasites  in  the  host  plants  and  to  show  clearly  the  rela- 
tions which  exist  between  the  latter  and  the  parasite. 

(4)  This  paper  is  really  a  continuation  of  the  last  one.  Observations 
on  the  formation  and  the  separation  of  the  conidia  in  Cystopus  candidv$ 
led  M.  Mangin  to  the  following  conclusions:  The  septum  first  appears 
as  a  delicate  ring  of  callose  on  the  thin  inner  wall  of  the  basidinni. 
This  ring  gradually  enlarges  until  only  a  small  central  opening  remains. 
The  septum  then  ai)pears  as  a  funnel  minus  its  tube,  the  convexity  of 
which  projects  toward  the  base  of  the  basidium.  The  open  central  iK>r- 
tion  of  the  septum  finally  closes.  About  this  time  or  a  little  sooner  the 
thin  cellulose  wall  of  the  basidium  disappears  at  the  level  of  the  ca]lo<<^ 
(is  absorbed)  and  a  constriction  rapidly  takes  place,  the  base  of  the 
new  conidium  and  the  summit  of  the  basidium  rounding  oil  by  the 
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extension  and  growth  of  the  cellulose  membrane.  The  conidium  is  now 
attached  to  the  basidium  by  a  mass  of  callose  in  the  form  of  a  little  cup 
embracing  the  slightly  pjnriform  base  of  the  conidium.  The  base  of 
this  cup  is  convex  or  plane,  but  the  center  often  shows  a  little  pit  which 
is  the  last  vestige  of  the  previous  funnel-form  orifice. 

No  division  of  the  connecting  cupule into  three  layers,  as  describedby 
Zalcwski,  was  observed.  At  this  stage  it  is  pure  callose.  Soon  the 
cux)ule  contracts,  its  superior  edges  being  reduced  progressively,  and 
it  shortly  takes  on  the  form  of  a  cylindric  fragment  uniting  the  conidia, 
but  the  cellulose  membrane  of  the  conidium  or  of  the  basidium  is  not 
yet  continuous  across  the  callose.  Subsquently  the  cellulose  wall  of 
the  upper  part  of  the  basidium  is  continued  along  the  base  of  the  cal- 
lose x>lug  or  through  it  when  the  latter  projects.  A  similar  process  takes 
place  a  little  later  at  the  lower  end  of  the  conidium  when  the  cup  form 
has  almost  disappeared.  Sometimes  this  cross  wall  is  outside  of  the 
callose  band,  sometimes  it  grows  through  it,  imprisoning  a  portion 
within  the  conidium.  It  is  generally  only  when  the  conidium  is  second 
in  rank  from  the  basidium  that  the  cellulose  membrane  is  completed. 
Up  to  this  point  the  changes  in  the  callose  band  have  been  due  to  ab- 
sorption, but  not  so  subsequently.  The  band  of  callose  now  changes 
chemically  so  as  to  become  strongly  hygroscopic  and  completely  solu- 
ble in  water  or  even  in  the  vapor  of  water.  This  primary  septum  or 
connective  band  contains  no  pectin  compounds  and  does  not  swell  and 
become  gelatinous  previous  to  solution,  as  stated  by  de  Bary  and  Za- 
lewski.    It  is  simply  a  very  neat  case  of  liquefaction. 

iTew  conidia  are  developed  under  the  old  ones  in  the  following  man- 
ner: The  end  of  the  basidium  elongates  by  intercalary  growth  and  a 
new  ring  of  callose  appears.  This  is  not  always  in  the  same  plane,  but  most 
often  for  each  conidium  or  group  of  conidia  it  appears  in  a  region  nearer 
the  summit,  so  that  the  lateral  wall  of  the  basidium  presents  a  seiies  of 
thickenings,  which  when  stained  ai)pear  as  strisB.  Each  one  of  these 
striae  corresponds  to  a  group  of  conidia,  for  they  are  always  less  numer- 
ous than  the  conidia  successively  develoi)ed  from  a  basidium. 

The  formation  of  conidia  finally  ceases,  and  in  old  sori,  long  ruptured, 
it  is  easy  to  find  such  exhausted  basidia  drawn  out  to  a  naked  point  or 
terminated  by  a  single  conidium  which  appears  to  be  incapable  of 
completing  its  development.  The  membrane  of  the  basidium  is  then 
notably  thickened  in  the  terminal  region  and  more  or  less  deformed. 
The  strisB  above  mentioned  are  often  visible  and,  finally,  several  rows  of 
internal  button-shaped  thickenings  are  almost  always  present.  These 
thickenings  are  composed  either  of  pure  callose  or  of  a  mixture  of  callose 
and  cellulose. 

Tlie  statements  here  given  were  also  found  to  hold  good  for  Cystopus 
cuhlcus  and  the  closely  related  0.  spinulosus.  A  somewhat  similar 
method  of  growth  and  delimitation  was  studied  in  a  form  of  Plasmo- 
para  found  on  Epilobium  montamim.    Here,  however,  the  cellulose  wall 
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at  the  base  of  the  spore  is  reflected  over  tiie  upper  surface  of  tbe  <t^ 
lose  somewhat  early,  bat  fades  out  toward  the  center.  At  this  rj:> 
the  extremity  of  the  basidium  is  expanded  fannel-tbrm,  and  Uie  call>- 
septum  is  biconvex.  Later  the  cellulose  wall  of  the  spore  becomes  i  i 
plete,  but  in  just  what  way  the  author  was  not  able  to  determine.  Tl 
expanded  end  of  the  basidium  shrinks  and  finally  becomes  drawn  *.r 
to  a  point  by  the  time  the  spore  falls,  but,  contrary  to  Gomu,  the  t: 
still  retains  its  callose  plug  and  is  not  covered  by  a  ceUalose  wall 

Seasoning  by  analogy,  the  author  thinks  the  disarticulation  of  coDidij 
in  PeronosporsB  takes  place  by  a  uniform  mechanism.  The  paper  > 
followed  by  a  good  lithographic  plate  (in  part  5). 

The  following  methods  were  employed  to  distinguish  cellulose,  csi31(m. 
and  protoplasm:  Sections  were  first  placed  for  some  time  in  eau  dr: 
Javelle*  to  remove  plasmic  matters.  They  were  then  washed  in  water 
and  placed  on  slides  with  the  addition  of  some  drops  of  an  alcoholr 
solution  of  soda  or  very  concentrated  caustic  potash.  After  ten  cr 
twelve  minutes  they  were  neutralized  with  acetic  acid  and  staint'vl. 
Cellulose  is  colored  a  beautiful  blue  by  a  concentrated  solution  oi 
iodatcd  phosphoric  acid.  The  stain  is  deep  and  instantaneous,  x\\t 
treatment  with  alkalies  rendering  the  cellulose  easier  to  stain.  For 
callose  one  of  the  blues  formed  of  trisulphonated  triphenylrosaDillDe 
and  soluble  in  water  should  be  used.  Since  some  nitrogenous  matters 
may  yet  remain,  it  is  well  to  mix  one  of  these  blues  with  a  solution  o* 
acid  brown  (Bismarck,  Vesuvin,  etc).  This  mixture  must  always  be  used 
in  an  acid  medium  (acetic  acid  3  to  100,  formic  acid  3  to  100).  The  ca- 
tide  and  all  azotic  substances  become  brown,  the  cellulose  remaiiK^ 
colorless,  and  the  callose  becomes  a  brilHant  greenish  blue.  After  tie 
action  of  this  mixture,  which  requires  some  minutes,  wash  in  water  and 
mount  in  aqueous  glycerine,  in  which  the  specimens  will  remain  with 
out  bleaching  for  some  months.  Preparations  treated  with  iodated 
phosphoric  acid  may  be  preserved  in  the  same  way  aud  wiU  keep  for  a 
long  time  if  protected  firom  the  light. 

In  a  footnote  the  author  recommends  the  following  dyes  as  especially 
serviceable:  (1)  For  protoplasm,  lignin,  cutin,  and  pectin  compounds: 
Blue  dediphenylamine  soluble  in  alcohol,  blue  de  Bayer  soluble  in  alco- 
hol, bleu  direct;  bleu  d'analine  soluble  in  alcohol,  bleu  de  gentiane  6B., 
bleu  opal,  bleu  de  nuit,  bleu  lumiere.  These  blues  do  not  stain  callose. 
(2)  For  callose  and  protoplasm :  Le  bleu  Nicholson  6B.,  le  bleu  soluble 
I3LSE,  le  bleu  coton  C4B,  from  the  house  of  Poirrier  et  Dalsace  at  St 
Denis ;  le  bleu  brillant  verdatre  pour  coton,  le  bleu  papier  V.  from  Bayer 
et  Cie  at  Flers  near  Roubaix;  les  bleus  alcalins  6B,  bleus  nouveaax,G 
ot  R,  from  L.  Cassella,  Lyons ;  bleu  de  Bayer  DBF,  from  Badische  Analine 
Soda  Fabrik,  Neuville  sur-Sa6ne.  These  colors  are  soluble  in  water. 
They  stain  protoplasm  a  deep  blue  and  callose  a  greenish  blue;  also  lig- 
nin slightly.    They  do  not  stain  cellulose.    (3)  For  pectin  compounds: 

*  Kalinmhypochlorite. 
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lie  azoacid  browns,  such  as  the  Bismarck  browns  (Yesuvin^bran  d'  anl« 
Q  e) .  These  do  not  stain  cellulose  or  callose.  (4)  For  protoplasm,  lignin, 
Lid  cutin:  The  acid  browns  of  variable  composition,  often  having  no 
elation  to  Bismarck  browns.  These  are  salts  of  soda  of  which  the  col- 
rin^  matter  is  the  base.  They  are  soluble  in  water.  They  stain  proto- 
lasiii  brown,  and  certain  stain  cellulose  rose  color,  but  feebly.  They 
olor  lignin  and  cutin  deeply  in  an  acid  bath.  They  do  not  stain  pectin 
^T  callose  compounds.  They  also  mix  with  the  soluble  blues  without 
precipitation  and  consequently  are  very  suitable  for  the  preparation  of 
louble  stains,  by  means  of  which  callose  can  be  distinguished  very 
*eadily  in  the  midst  of  tissues  rich  in  nitrogenous  matters-^EBWiN  F. 
Smith. 

E^OK,  Ohables  H.— Annual  Report  of  the  State  Botanist  of  the  State 
o/ITew  York.  Forty-fourth  Eept.  N.  Y.  State  Mus.  Nat.  History: 
Albany,  1891,  pp.  75,  pi.  4. 

The  above  was  distributed  to  botanists  during  December,  1891,  and 
is  tlie  most  extensive  contribution  to  systematic  mycology  issued  dur- 
ing the  year  in  this  country.    Prof.  Peck  continues  his  observations  on 
fungi  and  gives  descriptions  of  many  new  species,  some  of  which  are 
illustrated.    In  speaking  of  the  liability  of  plants  to  the  attacks  of 
fungi,  he  says  that  certain  species  of  spruce  trees  in  a  starved  and  un- 
thrifty condition  were  attacked  by  Feridermium  decolor ans,  while  those 
in  a  healthy  condition  were  exempt.    The  New  York  species  of  Tricho- 
hma  are  monographed  in  a  manner  similar  to  genera  in  previous  reports, 
forty-seven  species  being  described.    There  is  also  given  a  notice  of  a 
manuscript  volume  by  Mary  B.  Banning,  which  contains  descriptions  of 
some  new  species.    The  figures  are  colored  by  hand,  and  all  the  species 
were  collected  in  Maryland.    They  are  mostly  Hymenomycetes  and 
Gastromycetes,    Fourteen  new  species  are  described. 

The  following  is  the  contents  of  the  report:  (A)  Plants  added  to  the 
herbarium,  including  many  species  of  ftingi  (pp.  9-11),    (B)  Contribu- 
tors and  their  contributions  (pp.  11-14).    (C)  Species  of  plants  not 
before  reported  (pp.  16-30),  with  the  following  new  species:  Armillaria 
viseidipeSy  Trieholoma  ffrande^  Clitocybe  fuacipeSy  Gollyhia  expallenSj  Om- 
phalia  corticoUi^  Pleurotus  pubeacens,  P.  campanulatmj  Flammula  squa- 
lidttj  Crepidotus  distanSj  Cortinarius  aJMdus,  Bcedalea  gulphurella,  i>. 
extensa,  Hydnum  ara^hnoideuMy  Odontea  tenuis^  Mucronella  minutissimaj 
Tkelephora  odorifera^  Cyphella  arachnoidea^  Fhyllosticta  ludwigice,  Do- 
ihioreUa  celtidiSy  Diplodia  Uriodendri,  JD.  multicarpa^  Septoria  pteridiSj 
SepUmyxa  carpinij  Aspergillua  aviarius  (found  in  the  visceral  cavity 
of  a  canary  and  supposed  to  have  caused  its  death),  Sporotrichum  Le- 
canii,  Diplosporium  breve^  Bamularia  destruenSj  B.juncij  B.  graminicola^ 
Oercosporella  veratri,  Bispora  effusa^  Septonema  episphasricum^  Caryos- 
pora  minor^  Metasphceria  nuda^  Fseudopeziza  pyri,  Saccharomyces  be- 
tute,  Pk.  &  Pat.    (D)  Remarks  and  observations  (pp.  30-38)  including 
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remarks  on  fungi  and  descriptions  of  new  varieties  and  one  new  speoit^- 
as  follows:  PleurotusatrocceruleuSyVSkT.griseuSj  Coniophora puteana^xx. 
tubuculosa  and  rimosa^  Vibrisaea  trunooruniy  var.  alpipesy  Agaricus  c^i^ 
pestris,  var.  grxseus^  ArmiUaria  mellea^  var.  radicola^  and    Trichohu^ 
maculatescens.    On  page  36,  under  Fusicladium  destruens  it  is  noiri 
that  the  presence  of  this  species  and  others  is  a  consequence,  ami  i!«»^ 
the  cause  of  the  death  of  oat  plants.    (B)  (pp.  38-64).     Kew  Ycrk 
species  of  Tricholoma,  giving  keys,  and  descriptive  notes.    (F)  (pp.  '^l- 
75.)    Fungi  of  Maryland,  with  descriptions  of  new  species  by  Mary  E, 
Banning  as  follows:    Amanita  pellucidulay  Tricholoma  raneidulum,  J. 
edurum;  T.  subdurum.  T.  magnum^  Olitocyle  aquaticay  CoUyhia  sitiru 
losaj  C.  subriguaj  Pholita  rubeculay  P.  moUicula,  Hypholoma  suhaquUvm. 
Coprinns  virgineuSj  Bussula  viridipesj  Boletus  ignoratus  and  ffydnnm 
cwspitosum. 

Tlie  plates  accompanying  the  report  are  about  up  to  the  usual  stand 
ard,  but  are  not  what  might  be  expected  from  a  rich  State  like  New 
York.  They  would,  too,  have  been  rendered  much  more  convenient  for 
use  had  there  been  some  indication  given  as  to  the  page  where  the 
figured  species  is  described.  As  there  is  no  index  one  must  look  thmugh 
the  whole  of  the  text  to  find  the  description  of  any  desired  figure.— 
Joseph  F.  James. 

Bolms-Laubach,  H.  Graf  zu.    Fossil  Botany j  being  an  introduction  to 
FaUtophytology  from  the  standpoint  of  the  botanist.    English  trans- 
lation by  Garusey.    Revised  by  Balfour.    Oxford :  Clarendon  Press, 
1891,  pp.  401. 
This  book  concerns  itself  only  with  the  remains  of  ancient  plants, 
i.  c,  with  little  or  nothing  more  recent  than  genera  dating  from  the  Car- 
boniferous era,  and  not  at  all  with  Dicotelydons.    A  part  of  one  page 
only  is  devoted  to  fungi,  and  the  statements  are  so  concise  and  com- 
prehensive that  they  may  be  quoted  in  full: 

'*  Schimper  gives  us  a  lonj?  list  of  fungi  and  lichens  which  have  been  described  by 
older  writers.  Whore  these  are  not  merely  spots  on  leaves,  but  actual  Pyrenomy- 
cctes,  Discomycetes,  and  Bi^idiomycetes  growing  on  leaves  or  pieces  of  fossU  wood, 
thoy  still  have  no  value  except  in  showing  what  was  probable  without  them,  namely, 
that  fungi  formed  a  part  of  the  ancient  fluraa.  When  Polyporei  and  Lenzites  occur, 
as  in  the  brown  cojils,  it  is  not  surprising  that  we  should  also  find  silicified  woo<ls 
which  have  been  half  destroyed  by  their  mycelia.  Such  mycelia  ft-om  the  wood  of 
the  Tertiary  have  been  described  by  Unger  under  the  name  of  Nyctomyces.  That 
there  were  fungi  in  the  older  formations  also  is  proved  by  the  fragments  of  thallus 
witli  local  bladder-like  swellings  which  are  occasionally  found  in  the  tissue  of  stem* 
of  Lepidodendron,  and  which  have  been  figured  by  Williamson  under  the  name  o( 
Peronosporites  antiquarius,  Worth.  Smith.  Similar  objects  have  been  mentioned  by 
other  writers  also— for  example,  by  Renault  and  Bertrand  under  the  name  of  Gril- 
letia  sphserospermii — from  seeds  of  the  period  of  the  coal  m^easures  found  in  the  siU- 
ceous  fragments  of  Grand  Croix.  A  form  described  by  Ludwig  from  coal  seams  in 
the  Urals  as  Gasteromyces  farinosus  may  be  nothing  more  than  an  aggregate  of  spores 
and  spore  tetrads  of  some  archegoniate  plant.  That  bacteria  destroyed  the  sub- 
stance of  dead  plants  during?  the  period  of  the  Goal  measures,  as  they  do  at  the  pres- 
ent day,  is  rendered  extremely  probable  by  the  researohes  of  Van  Tieghem,  who  hM 


149 

(ho  WD  that  the  macerated  vegetable  fragments  in  the  pebbles  of  Grand  Croix  ez- 
iil)it'ed  the  same  progressive  demolition  of  cell  wall  which  is  observed  in  modern 
saijes.  Van  Tieghem  even  believes  he  has  seen  his  Bacillus  Amylobacter  in  a  silici- 
ied  state.''— Erwin  F.  Smith. 

ViALA,  PiEEBB.  Monographic  du  Fourridw  des  Vignes  et  des  Arbres 
fruitier s,  Montpellier,  1891,  pp.  121,  pi.  7. 
This  monograph  constitutes  a  thesis  presented  to  the  Paris  Faculty 
of  Sciences  by  Mons.  Pierre  Viala  for  a  doctor's  degree.  It  comprises 
the  results  of  eight  years  work,  and  shows  important  additions  to  the 
status  of  the  subject  as  recorded  in  the  article  on  Pourridie  in  "  Mala- 
dies de  laVigne.^ 

The  thesis  is  divided  into  three  parts.  The  first  is  historical,  and 
treats  briefly  the  relation  of  Agaricus  melleusj  Vibrissea  hypogcea^  Fibril- 
larixi  and  JDematophora  to  Pourridie.  The  second  part  is  confined  to 
the  last  of  these,  which  the  author  considers  the  principle  cause  of  Pour- 
ridie. J)&tnatophora  necatrix  is  a  species  chosen  for  investigation,  be- 
cause, with  the  exception  of  a  few  sandy  places,  this  is  the  only  species 
of  Dematophora  found  on  vines  attacked  by  Pourridie. 

The  parasitic  and  saprophytic  nature  of  the  fungus  is  fully  discussed. 
The  former  has  been  fully  proven  by  experiments,  but  is  exhibited  only 
by  certain  forms  of  the  mycelium,  the  fruit  being  never  produced  until 
the  host  is  killed. 

Five  forms  of  mycelium  are  distinguished — a  white  flocculent  myce- 
lium, a  brown  mycelium,  root-like  cords,  Bhizomorpha  fra^gilisy  var,  sub- 
lerraneay  EhizomorphafragiliSj  var.  subcorticalis,  and  an  internal  myce- 
lium. TheRhizomorpha  forms  agree  externally  with  those  bearing  the 
same  name,  but  belonging  to  Agaricm  melleus,  but  the  specific  differ- 
ences are  carefully  pointed  out. 

The  fruiting  forms  are  as  numerous  as  those  of  the  mycelium;  they 
are  chlamydospores,  sclerotia,  conidia,  pycnidia,  and  perithecia.  The 
two  latter  forms  are  here  described  .for  the  first  time,  and,  judging  from 
what  is  known  of  other  fungi,  they  complete  the  life  history  of  the  par- 
asite. The  development  of  these  hitherto  unknown  forms  was  obtained 
by  a  special  variation  of  the  conditions  under  which  the  artificial  cul- 
tures were  made.  Under  the  most  favorable  circumstances  the  pyc- 
nidia require  from  one  year  to  a  year  and  a  half  from  the  sowing  of  the 
spores  to  arrive  at  maturity;  and  the  perithecia  two  years  and  a  half. 
The  author  has  made  many  valuable  experiments  to  ascertain  the 
vittiUty  of  the  fungus,  the  proper  conditions  for  its  development,  and 
it«  resistance  to  fungicides.  These  are  of  especial  economic  importance. 
Much  space  is  given  to  a  detailed  morphological  description  of  all  the 
forms  of  the  fungus,  especially  of  the  mycelium. 

A  description  of  Dematophora  glomerata  is  also  included  in  the  second 
part  of  the  thesis.  The  mycelium,  sclerotia,  pycnidia,  and  conidio- 
phores  are  described.  The  third  part  includes  descriptions  of  the  fol- 
lowing forms  which  are  often  confused  with  Pourridie.      Fibrillaria 
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{Psathyrella)  ampelina,  Speira  densa^  n.  sp.,  S.  demaiapharm^  n*  qp.,  an: 

Oryptoooryneum  aureum^  n«  sp. — Effie  A.  Bouthwobth. 

Ward,  H.  Mabshau..    Oroanian  Lecture :  On  sowte  BelaHanM  betv^ 

Host  and  ParaHte  in  certain  Epidemic  Diseases  of  JPlants.    Be. . 

February  27, 1890.    Proc  Boyal  Society,  London,  voL  47,  No.  2i^' 

pp.  393-443,  figs.  15.» 
The  study  of  plant  diseases  has  shown  rapid  progress  dariiig  the  pa^t 
decade  and  disciples  of  this  branch  of  botany  have  reason  to  hope  fo: 
still  greater  progress  in  the  near  future.  Few,  however,  would  have 
supposed  that  a  work  of  the  scope  and  value  of  the  one  before  us  would 
be  possible  at  the  present  day.  Profl  Ward  has  long  been  justly  famel 
both  for  his  successes  in  original  investigations  and  for  his  happy  flk.- 
ulty  in  expressing  his  results  in  the  most  lucid  English.  In  the  present 
lecture  the  author  treats  one  of  the  most  difficult,  and  at  the  same  time 
one  of  the  most  important,  subjects  in  the  range  of  vegetable  pathology. 
The  introduction  deals  with  the  general  subject  of  the  relations  existing 
between  host  and  parasite.  The  author  shows  the  dose  connection  oi 
normal  life  processes  (physiological)  and  the  abnormal  ones  (patholog 
ical),  and  insists  that  students  in  each  branch  must  know  what  those 
in  the  other  are  doing.  Then  the  behavior  of  the  normal  tissues  is 
taken  up  and  the  fundamental  processes  going  on  in  living  cells  are 
sketched. 

The  next  section  is  concerned  with  the  death  of  the  cell,  the  author 
concluding  with  the  following  paragraph: 

Between  the  normal  life,  i.  «.,  the  condition  of  affairs  where  the  life  processes  are 
going  on  actively,  and  the  state  of  permanent  death,  then,  there  are  all  XM>8sible  (r^i- 
dations ;  many  of  these  gradations  coincide  with  the  phenomena  of  disease — ^patbiv 
lo^i^ical  conditions — and  it  is  toward  this  difflcolt  domain  that  I  hare  now  to  carrr 
the  discussion. 

Then  the  variations  in  environment  as  effecting  the  physiological 
processes  in  the  host  are  considered,  and  the  consequences  of  variations 
in  temperature,  in  intensity  of  light,  in  the  amount  of  aqeuous  vapor  in 
the  atmosphere,  etc.,  are  shown.  What  is  of  special  interest  to  workers 
in  plant  diseases  is  that  the  effects  of  these  variations  as  predisposing 
causes  to  certain  diseases  are  explained.  The  case  is  considered  of  a 
herbaceous  plant  growing  in  midsummer,  which  has  previously  been 
well  supplied  with  heat  and  light.  Then  suddenly  cold,  dark,  rainy 
weather  sets  in,  and  as  a  net  result  the  parenchymatous  tissues  are  pjir- 
ticularly  tender  and  watery,  the  cell  walls  thin  and  soft,  the  protoplasm 
more  permeable  and  less  resistant;  the  cell  sap  contains  a  larger  amount 
than  usual  of  organic  acids,  glucose,  and  soluble  nitrogenous  materi^l"^ 

After  rapidly  sketching  the  state  of  our  knowledge  of  the  species  of 
J?otr^fi«which  may  under  somecircumstances  cause  widespreadepidemics 

*The  number  containing  the  article  can  be  obtained  £rom  HarriBon  &  Bona,  45-46 
St.  Martin's  Lane,  London,  W.  C,  England,  for  1  shiUing  6  pence. 
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imong  plants^  the  author  shows  that  these  flmgi  must  have  a  somewhat 
icid  medium  to  grow  upon;  yet  they  require  a  sugar  of  some  kind,  pref- 
erably glucose,  and  asparagin  or  peptone  may  be  advantageously  offered 
is  soluble  nitrogenous  foods.  It  is  also  true  of  these  fungi  that  their 
optimum  temperature  for  oxygen  respiration  is  considerably  lower  than 
for  higher  plants,  and  unlike  them,  they  require  no  light  for  their 
[lealtby  growth.  Dull,  damp  weather  and  a  saturated  atmosphere,  so 
Lujurious  to  higher  plants  if  long  continued,  decidedly  &vor  the  growth 
of  fungi. 

^^Consequently,''  he  says,  ^^the  very  set  of  external  circumstances 
whieb  make  the  host-plant  least  able  to  withstand  the  entry  and  devas- 
tation of  a  parasitic  fungus  like  Botrytis^  at  the  same  time  &vor  the 
development  of  the  fungus  itself 

A  number  of  examples  are  given  of  epidemic  diseases  caused  by  Bo- 
trytis  both  artificially  induced  and  occurring  in  nature.  Of  the  latter 
the  lily  disease  so  destructive  in  England  during  the  very  wet,  cold, 
and  dull  summer  of  1888  is  given  as  an  example.  Prof.  Ward  has  al- 
ready published  a  full  account  of  this  epidemic  in  the  Annals  of  Botany, 
Vol.  2,  1888,  pp.  319^76. 

The  peculiar  fact  that  the  conidia  of  Boirytis  on  germinating  produce 
germ  tubes  unable  to  penetrate  living  plant  tissues  is  noted  as  well  as 
the  remarkable  discovery  that  successive  generations  of  parasitically 
or  semi-parasitically  nourished  Botrytis  acquire  different  powers  of  in- 
fection, becoming  each  time  more  powerful  in  the  cases  studied. 

The  last  section  of  the  lecture  contains  a  summary  of  the  factors  of 
an  epidemic,  and  this  is  of  such  general  interest  that  it  is  quoted  here 
in  full. 

It  will  be  clear  from  the  foregoing  that  in  the  case  of  an  epidemic  fungnB  disease, 
Bnch  as  we  have  been  considering,  there  are  several  classes  of  factors  to  be  regarded, 
aud  I  may  sum  np  the  chief  points  somewhat  as  follows :  First,  we  have  the  normal 
healthy  host-plant,  with  aU  its  hereditary  (internal)  and  adaptive  peculiarities ;  sec- 
ondly, we  have  the  parasitic  fongus,  also  with  its  disposition.  Then  we  find,  thirdly, 
that,  apart  from  its  inherent  powers  of  variation,  the  host  is  subject  to  variable  ex- 
ternal influences  during  its  life,  which  may  produce  such  changes  in  the  cell- walls 
and  contents,  &o.,  that  the  plant  approaches  nearer  and  nearer  the  limits  of  health, 
>vide  as  we  may  regard  these.  On  the  other  hand,  we  have,  as  a  fourth  consideration, 
the  parasite  also  varying  under  the  influence  of  changes  in  the  factors  of  the  en- 
vironment, and  its  variations  may,  of  course,  be  aUo  dangerous  to  its  welfare,  but 
they  may,  on  the  contrary,  be  in  such  directions  that  it  is  enabled  to  profit  by  the 
counter- variations  of  the  host.  When  the  combined  efforts  of  the  physical  environ- 
ment are  unfavorable  to  the  host,  but  not  so  or  are  even  favorable  to  the  parasite, 
We  find  the  disease  assuming  a  more  or  less  pronounced  epidemic  character. 

It  is  not  pretended  that  we  have  here  a  totally  new  idea,  because  it  has  long  been 
known  that  some  organisms  which  bring  about  parasitic  diseases  do  vary  in  the  in- 
tensity of  their  effects,  and  can  be  made  to  do  so  artificiaUy,  and  we  know  that  some  of 
the  most  brilliant  results  in  biology  have  been  obtained  in  connection  with  certain 
lower  organisms;  but  I  have  simply  sought  to  show  some  of  the  links  in  the  chain  of 
causes  and  effects  in  the  definite  case  of  certain  epidemic  diseases  of  plants  produced 

by  the  parasitism  of  some  of  the  more  highly  developed  fungi,  and  this,  I  think,  has  not 
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been  done  before.  If  the  preceding  argument  is  admisBible,  new  li^ht  will  be  thion 
not  only  on  the  cases  of  parasitism  referred  to,  bat  also  on  the  behavior  of  ^  W 
in  its  stmgji^le  for  existence  with  the  factors  of  the  inorganic  environment,  genenr: 

Finally,  the  bearing  of  the  discussion  on  other  parasitic  diseases  l' 
considered,  and  short  but  very  suggestive  paragraphs  are  given  to  i 
number  of  fongi  causing  diseases;  among  them  Phyt4)phthora  in/e$Ufit^ 
Nectrias  and  wood  destroying  Hymenomycetes,  the  Ustilagine^  an*} 
Uredineae.  Copious  footnotes  add  to  the  value  of  the  paper,  whie.*' 
should  be  in  the  hands  of  every  student  of  plant  diseases. — ^W.  1. 

SWINGLB. 
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7,  Rome,  1891,  fasc.  11,  adunauza  solane  d.  7  giugno,  pp.  489-495.  On  pp. 
492, 493,  mentions  the  awarding  of  half  a  prize  of  10,000  lire  to  Saccardo  for 
his  work  "  Sylloge  fungornm  omnium  hncnsque  Coguitomm "  with  a  men- 
tion of  its  scope  and  usefulness.     (W.  T.  S.) 

184.  Cooke,  M.  C.  Canfessions  of  a  Myoophagist  Grevillea,  vol.  19,  No.  91,  London, 
March,  1891 ,  pp.  67-71.  Contains  remarks  on  fungous  forays  and  edible  fungi ; 
an  account  of  the  manuer  in  which  the  author  became  a  student  of  the 
fungi,  and  a  plan  for  making  colored  sketches  of  Agarics.    (M.  B.  W.) 

^3o.  Galloway,  B.  T.  The  parasitic  enemies  of  cultivated  plants.  The  Chautanquan, 
vol.  14,  No.  3,  Meadville,  Pa.,  Dec,  1891,  pp.  297-302.  Gives  in  popular  lan- 
guage a  discussion  of  the  nature  and  causes  of  plant  diseases  with  an  account 
of  the  recent  advances  in  the  region  of  economic  mycology,  special  reference 
being  given  to  the  advances  made  in  the  use  of  copper  compounds  as  fungi- 
cides.    (D.  G.  F.) 

336.  [  f  Masters,  M.  T.]  Mushrooms  and  their  oultore  (by  C.  Brooks).  Gard.  Chron., 
3d  ser.,  vol.  10,  No.  253,  London,  Oct.  31,  1891,  p.  618,  i  col.  Review.  The 
anthor  states  that  the  work  is  full  of  misstatements,  erroneous  ideas,  and  bad 
English.    (M.B.W.) 

837.  [  f  Masters,  M.  T.]  Mnshxooms  at  the  Chicago  Exhibition  (by  C.  Brooks) .  Gard. 
Chron.,  3d  ser.,  vol.  10,  No.  258,  London,  Dec.  5,  1891,  p.  676,  ^  col.  Notes 
that  casts  of  the  edible  mnshrooms  of  the  IT.  S.  are  to  be  exhibited.    (M.  B.  W. ) 

338.  [f  Masters,  M.  T.]    Phmt  diseases.    Gard.  Chron.,  3d  ser.,  vol.  10,  No.  256, 

London,  Nov.  21,  1891,  p.  617,  ji  col.  Commends  the  Journal  of  Mycology, 
and  suggests  that  an  organization  for  the  investigation  of  fungous  diseases  of 
plants  would  advance  matters  in  England.     (M.  B.  W.) 

339.  Prain.  D.    a  list  of  Diamond  Island  plants.    Jour.   Asiatic  Soc.  Bengal,  new 

ser.,  vol.  59,  Bengal,  1890  (Mar.  14, 1891),  pp.  271-294.  Mentions  four  species 
of  fungi  (p.  285)  found  on  the  island,  all  occurring  on  dead  wood.     (J.  F.  J.) 
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S40«  Solms-Laubach.    FohH  boteaj,  being  an  introdnction  to  PalMpliytoIc: 
from  the  standpoint  of  the  botanist;  translated  by  Henry  £.  F.  Gamser:!*- 
▼ised  by  I.  B.  Balfonr.    Clarendon  Press,  8to,  Oxford,  1891,  ppu  4G1,  zs£l~ 
figs.    See  review,  p.  148.     (£.  F.  8.). 

S4  !•  Whitehead,  Chas.  Mtthods  of  prereatisg  and  eheeking  the  attaeka  «f  ioaeeto  a 
ftmgL  Jour.  Roy.  Agric.  Soc.,  Sd  ser.,  vol.  2,  London,  Jnne  30, 1891,  pp.  '-'- 
266,  figs.  26.  A  comprehensiTe  paper  mentioning  many  of  the  fhngons  A  •- 
eases  of  plants,  with  history  and  trealanent,  formnlie  for  fungicides,  aad  :' 
figures  of  machines  for  their  application.  The  subject  ia  presented  tlh'^: 
four  heads,  viz:  Com  crops»  root  and  vegetable  crops,  frnit  crops,  i:~ 
hopaL  Attsptiop  ia  abact  aqpsaBy  diHaad  baiween  ftn^  Md  iiMBCla,  X- 
B.W.) 

B.— DISEASES  OF  NONPABASITIG  OB  UNGEBTAIN  OBIGm. 

342.  AxwooD.  W.  B.    Diseases  of  plaata    Sonthem  Planter,  52d  year.  No.  10,  Bicb. 

mond,  Oct.,  1891,  pp.  552-553.  Bemarks  presence  in  Virginia  of  peari 
yellows,  where  it  has  laid  waste  a  large  portion  of  the  best  peach-gTow::i: 
region  of  the  State.  Refers  to  inquiries  fh>m  California  in  regard  to  Vir 
ginia  nursery  stock.  Author  has  not  seen  the  yellows  in  the  nnrBeht^ 
Notices  presence  of  black  rot  of  gi-apes  controllable  by  weak  formula  of  B*^z■ 
deaux  mixture  and  calls  attention  to  presence  of  leaf  spot  of  the  apple  ih^- 
tinct  from  the  apple  rust  caused  by  Beutelia,    (D.  G.  F.) 

343.  Bailey,  L.  H.    Peach  yellowi.    Cornell  Univ.  Agric.  Ex.  Sta.,  Bull.  25,  Itbae^ 

Dec,  1890,  pp.  178-179.  Notes  presence  and  spreading  of  yellows  in  New 
York  State;  also  work  of  Dr.  Erwin  F.  Smith  in  Maryland.    (D.  G.  F.) 

344.  C  [OLUNS] ,  A.  L.    Canies  of  die  baek.    Fla.  Disp.,  Farmer  and  Fruit  Grower,  ner 

ser.,  vol.  3,  No.  8,  Jacksonville,  Feb.  19,  1891,  p.  143.  Discusses  cause  of  die 
back  in  oranges.    Thinks  due  to  overstimulation  by  nitrates.    (D.  G.  F.] 

345.  Galloway,  B.  T.    La  Kaladi^  de  la  vigne  an  Califinni^.     [The  vine  disease  of  Col 

ifomia.]  Progres  Agricole  et  Yiticole,  8  Ann.,  No.  48,  Montpellier,  Nov.  ill, 
1891,  pp.  509-^12.  Gives  brief  notice  of  the  work  of  the  special  agent,  Mr. 
Pierce,  on  the  California  vine  disease,  as  given  in  his  preliminary  report, 
not  yet  published.  (J.  F.  J.) 
Si  6.  GoRTHE,  R.  Sissnvitriol  sis  Hsilmittel  der  Gelhsiifiht  der  ObstbSnme.  Berirht  K. 
Lehranstalt  ftir  Obst  und  Weinbau,  Jahrg.  188&-1890,  Wiesbaden,  1891,  p. 
30-31.  Reviews  Sachs's  work  on  the  treatment  of  chlorotic  plants.  Tried  ex- 
periments with  iron  sulphate  on  several  varieties  of  firuit  trees  with  Ten 
favorable  results.  One  kg.  of  iron  sulphate  was  used  for  smaller  treeSi  2  k^. 
for  larger.  Mentions  certain  varieties  of  pear  and  apple  which  need  more 
iron  and  consequently  are  more  subject  to  disease.  Treated  trees  were  less 
attacked  in  some  cases  by  the  leaf  Aphi9  and  SokUonewa,    (W.  T.  S.) 

347.  GiLLETT,  M.  E.    Sour  ttocki  the  only  preventive  of  foot  rot    Fla.  Disp.,  Fanner 

and  Fruit  Grower,  new  ser.,  vol.  3,  No.  44,  Jacksonville,  Oct.  29, 1891,  p.  S7l 
Reports  doubtfully  the  successful  use  of  sour  stocks  as  a  preventive  of  the 
foot  rot.     (D.  G.  F.) 

348.  Hart,  W.  S.   American  Pomologioal  Society  meetiag  in  Wsshington,  Sept «,  28  sad  81 

1891.  Fla.  Disp.,  Farmer  and  Frait  Grower,  new  ser.,  vol.  3,  No.  40,  Oct.  L, 
1891,  pp.  783-784.  Notes  on  method  of  exposure  of  roots  and  washiog  of 
same  as  a  cure  for  the  Mai  di  Goma  or  foot  rot.  Also  petition  of  secn^Ury 
of  InterlsM^hen  Hort.  Society,  that  agent  of  U.  S.  Department  of  Agricaltore 
be  sent  to  investigate  the  orange  diseases  of  Florida.  (D.  G.  F.) 
849.  Hart,  W.S.  Foot  rot  does  attaoksonritoeki.  Fla.  Disp.,  Farmer  and  Fmit  Grower, 
new  ser.,  vol.  3,  No.  45,  Nov.  5,  1891,  p.  891,  2  cols.  Discusses  in  popular 
language  the  foot  rot  of  oranges,  claiming  the  disease  is  present  on  sour  stock, 
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•Itihoiigb  sonr  stocks  are  more  resistant  than  sweet  stocks.  Thinks  no 
lemedy  has  been  found  for  the  disease,  although  exposure  and  washing  of 
roots  has  seemed  to  give  good  results.    (D.  G.  F.) 

50.  Hkimkrl,  Dr.  Anton.   ZnrBsstitigQngdsrChlorose.  Wiener  illust.,  Garten-Zeit., 

16  Jahr.,  Wien,  August-Sept.,  8n.  9  heft  1891,  pp.  331-335.  Pale  leaves  may 
be  due  to  three  causes :  (1)  lack  of  light,  etiolation ;  (2)  lack  of  heat ;  (3)  lack 
of  iron.  Author  speaks  especi  ally  of  the  pale  leaves  due  to  the  last  mentioned 
cause,  giving  a  rdsum^  of  the  work  of  Sachs  on  the  subject.  Quotes  from 
Sachs  the  method  of  treatment :  3-^  or  even  6-8  kilograms  of  iron  sulphate  is 
mixed  with  earth  in  ditches  radiating  from  the  tree  between  the  principal 
roots  or  encircling  the  tree  at  a  distance  of  5-10  decimeters  from  the  trunk. 
Then  the  tree  is  liberally  watered  with  100-160  liters  of  water.  Plants  in  pots 
may  be  immersed  in  a  weak  solution  of  iron  sulphate.  Explains  the  rather 
large  quantity  of  iron  sulphate  required  to  tak^  effect  on  large  plants  in 
part  by  the  absorptive  action  of  the  soil,  in  part  by  the  weakening  of  the 
power  of  the  plant  to  absorb  it.  (W.  T.  8.) 

51.  Hbwett,  C.  B.  Trees,  bngs,  and  disease.    Rural  California,  vol.  14,  Los  Angeles, 

Dec,  1891,  p.  727,  one-third  col.  States  belief  that  as  peach  yellows  thrives  in 
a  damp  and  rainy  climate  it  would  not  exist  in  the  dry  air  of  California.  "I 
believe  that  if  a  tree  affected  by  the  yellows  could  be  taken  up  and  trans- 
planted from  an  orchard  in  the  East  to  our  soil  and  climate  that  unless  too 
far  gone  it  would  revive  and  get  over  it  entirely."    (J.  F.  J.) 

(52.  Jackson,  J.  F.  Peach  yellows.  Southern  Planter,  5l8t  year.  No.  2,  Richmond, 
Feb.,  1890,  pp.  60-61,  one-fourth  col.  Notes  the  introduction  of  peach  yellows 
bill  into  the  Virginia  State  legislature.    (D.  G.  F.) 

m.  Kino,  Wm.  R.  Kal  di  Gema.  Bull.  U.  S.  Dept.  of  Agric,  Div.  of  Pomology,  No. 
4,  Washington,  Feb.,  1891,  pp.  18-19.  Describes  characteristics  of  the  dis- 
ease; considers  cause  as  not  certainly  known,  but  seemingly  of  possible 
bacterial  origin ;  as  certainly  contagious  by  use  of  infected  instruments. 
Recommends  as  preventive  measures :  (1)  Budding  on  resistant  stocks — ^wild 
sour  orange,  rough  lemon  or  pomelo ;  (2)  planting  on  dry  porous  soil  if  sweet 
stock  be  used ;  (3)  careful  irrigation,  keeping  the  water  from  the  trunk  of 
the  tree;  (4)  prompt  removal  and  destruction  of  diseased  portions.  Quotes 
frx>m  Lelong  recommending  mixture  of  1  peck  fresh  lime,  4  pounds  of  cop- 
peras, 5  pounds  sulphur,  mixed  in  enough  water  to  slake  the  lime,  and  keep 
covered  as  a  good  disinfectant  paint.  (See  also  Rural  Califomian,  vol.  14, 
Dec,  1891,  p.  718;  Fla.  Disp.,  Farmer  and  Fruit  Grower,  new  ser.,  vol.  3, 
June  18,  1891,  p.  496.)    (D.  G.  F.) 

354.  Lblong,  B.  M.  Peach  yeUows.  Pa<dfic  Rural  Press,  vol.  .42,  San  Francisco, 
Oct.  10, 1891,  pp.  301,  312,  pi.  1,  map  1.  Describes  the  yellows  as  it  appears 
in  New  Castle  County,  Del.,  quoting  from  Bulletin  No.  9,  Div.  Yeg.  Pathol- 
ogy, and  giving  plate  from  same  bulletin,  and  enlarged  map  of  distribution 
of  yellows  and  rosette  in  the  United  States,  prepared  with  aid  of  Galloway 
and  Smith.  An  appeal  to  fruit  growers  to  guard  against  introduction  of 
disease  into  California  through  purchase  from  unreliable  nurseries.   (D.  G.  F. ) 

865.  LxLONO,  B.  M.  Peach  yeUows.  A  warning  to  frnit  growen.  Danger  of  introduc- 
tion into  California.  Warning  to  intending  pnrohasen  and  recommendation. 
Cal.  State  Board  of  Hort.,  Sacramento,  1891,  pp.  25,  pi.  4,  1  map.  Dis- 
cusses the  dangers  of  introduction  of  disease  into  California.  Gives  map 
showing  extent  of  the  disease,  extracts  from  correspondence  with  large  num- 
ber of  eastern  horticulturists.  Quotes  from  work  by  Dr.  Erwin  F.  Smith 
and  proposed  ordinance  passed  by  the  county  board  of  horticultural  commis- 
sioners of  San  Bernardino  County.  Gives  copies  of  horticultural  laws  of 
California  and  peach  jellows  laws  of  Michigan  and  New  York.  (D.  G.  F.) 
^*  Los  Angbles  Express.  A  xisky  expsziment.  Rural  Califomian,  vol.  14,  Los 
Angeles,  Dec,  1891,  p.  753,  one-fourth  col.    Refers  to  statement  of  theory 
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that  peftch  yeUowa  will  not  thrive  in  Pftlifornia.  Argnes  that  stock  shonid 
not  he  imported  from  infected  regions  and  that  home  g^own,  t.  e.,  Califcr- 
nia  stock,  should  alone  he  osed.    (J.  F.  J.) 

357.  LuQGBR,  Otto.  Diiaaia  of  flas.  Biennial  Rep.  Miuu.  Agric.  Ex.  Sta.,  ending 
Dec,  1890,  Minneapolis,  1891,  p.  19.  Notes  destrnctive  disease  of  flax  nrjj 
Windom,  Minn.,  and  promises  farther  report  upon  experiments  in  it«  pre- 
vention.   Noted  as  a  contagious  disease,  but  cause  not  given.     (D.  G.  F.) 

858.  Man  viLLB,  A.  H.  Will  foot  rot  attaek  the  sour  stook  f  Ha.  Disp. ,  Farmer  an  d  Fmi:- 
Grower, newser.,  vol.3,  No.  41  Jacksonville,  Oct.  8,  1891,  pp.  803-904,  1  col. 
Expresses  doubt  as  to  occurrence  of  the  foot  rot  of  oranges  upon  sour  stocks. 
(See  also  Rural  Califomian,  vol.  14,  Dec.  1891,  p.  724.)    (D.  G.  F.) 

359.  [f  Masters,  M.  T.]  Cneumber disease.  Gard.  Chron.,  3<lser.,  vol.  10,  LfOndon,  Jo]  j 
18,  1891,  p.  75,  {S  col.  Notes  receipt  of  specimens  of  diseased  cucumbers 
with  nodules  on  roots.    (M.  B.  W.) 

860*  [fMASTKRs,  M.  T.]  Peaeh  yoUowi.  Gard.  Chron.,  3d  ser.,  vol.  9,  London,  Feb. 
28, 1891,  p.  274,  i  col.  Notes  the  receipt  of  specimens  of  peach  yellows  from 
the  Cape  of  Good  Hope,  and  states  that  the  disease  is  unknown  in  England. 
(M.  B.  W.) 

36 !•  [f  Masters,  M.  T.]  Tomato  disetios.  Gard.  Chron.,  3d  ser.,  vol.  9,  London,  M.iy 
9,  1891,  p.  593,  i  col.  Notes  the  receipt  of  diseased  tomato  plants,  in  which 
neither  insects  nor  fungi  could  be  found,  with  description  of  external  char- 
acters.    (M.  B.  W.) 

869.  M AYET,  Valery.  Bapport  snr  une  maladie  affeotaat  lot  dtnmnien  darn  ranoiidiflB»- 
ment  do  Calvi  Ministere  de  Tagric.  Bull.,  1891,  No.  5, 10th  yr.,  Paris,  Oct.,  1891, 
pp.  449-456.  Contains  an  interesting  account  of  gummosis  or  foot-rot  of  cit- 
ron trees  in  the  north  part  of  Corsica.  The  disease  is  thought  to  be  the  same 
as  one  which  formerly  attacked  orange  trees  in  S.  E.  France,  Italy,  and  Por- 
tugal, and  analogous  to  a  disease  of  pomaceous  trees  in  Normandy,  reported 
on  by  Van  Tieghera,  in  Ann.  Soc.  Bot.  de  Fr.,  1879.  It  is  believed  to  be  of 
nonparnsitic  origiu  and  due  to  a  series  of  rainy  seasons,  to  excessive  irriga- 
tion, or  to  any  other  cause  which,  by  depriving  the  roots  of  air,  compel  them 
to  derive  oxygen  from  stored  sugar  with  the  formation  in  the  tissues  of  al- 
cohol and  CO"'  and  the  series  of  symptoms  described.  In  other  words  the 
disease  is  ascribed  to  nvsphyxia  of  the  root«,  and  may  be  called  '*pouridie 
without  fungi."    It  has  done  great  injury  in  Corsica.    (E.  F.  S.) 

363.  RiiiND,  Duncan.    Feaoh  yellows  and  its  remedy.    Cult,  and  Country  Gent.,  Gist 

year,  No.  2027,  Albany,  Dec.  10,  1891,  pp.  996-997,  1  col.  States  belief  that 
disease  is  caused  by  overcropping,  combined  with  excess  of  moisture,  grow- 
ing varieties  not  hardy,  and  growing  late  varieties  that  can  not  properly 
ripen  wood.  Advocates  grafting  on  hardy  stock,  such  as  plum  and  almond. 
Believes  disease  to  be  due  to  impaired  vitality,  and  must  be  treated  by  each 
orchardist  for  himself  according  to  circumstances.     (J.  F.  J.) 

364.  Rural  Califoknian.    Bags  and  diseases.    Rural  Califomian,  vol.  14,  Los  Ange- 

les, Doc,  1891,  p.  727,  i  col.  Quotes  resolutions  adopted  by  convention  of 
fruit-growers  in  Marysville,  Cal.,  against  importation  of  nursery  stook, 
peach,  apricot,  etc.,  from  regions  infected  with  "yellows."    (J.  F.J.) 

365.  Rural  Cai.ifornian.     [Peach  yellows  in  Conneotlout].    Rural  Califomian,  vol.  14, 

Los  Angeles,  Dec,  1891,  p.  723,  ^  col.  Refers  to  presence  of  yellows  in  Con- 
necticut and  notes  recommendation  to  destroy  all  trees  affected  with  the 
disease.     (J.F.J.) 

366.  Scientific  American.    Feaoh  yellows.    Scientific  American,  vol.  65,  New  York, 

Sept.  26,  1891,  p.  19i,  i  col.  Quotation  from  New  England  Farmer  referring 
to  belief  that  the  disease  is  a  symptom  of  starvation,  and  can  be  cured  by 
potash  and  nitrate  of  soda,  10  pounds  of  the  former  to  5  of  latter.  Also 
notes  the  belief  by  M.  P.  Augur  that  disease  is  caused  by  microscopic  germs. 
Refers  to  work  of  Erwin  F.  Smith.     (J.  F.  J.) 
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>7.  Smith,  Erwin  F.  Additional  evidenoe  on  the  oommimieAbility  of  poMh  yeUowi  and 
poaoh  xoMtta.  Ball.  U.  S.  Dept.  of  Agric,  Div.  Veg.  Path.,  No.  1,  Waahingtoo 
[Deo.],  1891,  pp.  65y  pi.  39.  Comprises  the  author's  investigations,  covering 
a  period  of  three  years,  into  the  nature  and  commnnicability  of  peach  yel- 
lows, and  the  characterization  of  a  new  disease  of  the  peach  in  Georgia  and 
Kansas.  Gives  series  of  inoculation  experiments  with  the  yellows  con- 
ducted in  Maryland,  together  with  50  excision  experiments  in  seven  differ- 
ent orchards,  which,  in  connection  with  a  series  of  experiments  bearing 
upon  Immunity  of  the  disease,  warrant  the  author  in  drawing  the  following 
conclusions:  (1)  That  the  disease  is  contagious;  (2)  that  it  may  be  con- 
veyed by  seemingly  healthy  buds  when  these  are  taken  from  diseased  trees; 
(3)  that  only  a  very  small  quantity  of  infectious  material  is  necessary,  pro- 
vided it  be  in  the  form  of  living  cells  which  can  be  induced  to  unite  with 
the  actively  growing  tissue  of  the  tree;  (4)  that  the  disease  has  a  longer 
period  of  incubation  than  has  been  customary  to  suppose;  (5)  that  the 
death  of  the  entire  tree  occurs,  ordinarily,  only  after  a  very  considerable 
period,  t.  e.,  several  years.  The  peach  rosette,  upon  which  a  most  suocessfiil 
series  of  bud  inoculation  experiments  is  reported,  is  found  to  differ  from 
the  yellows  in  eight  characteristic  features.  The  author's  experiments 
with  buds  taken  from  wholly  diseased  trees  and  from  the  healthy  side  of  a 
diseased  tree  resulted  in  transmission  of  the  disease  in  the  former  case,  and 
healthy  growths  in  the  latter.  The  author  concludes  in  regard  to  this  re- 
markable disease:  (1)  That  it  is  virulently  contagious;  (2)  that  it  may  exist 
for  a  short  time  in  a  part  of  the  tree  without  being  present  in  the  rest;  (3) 
that  it  has  gained  a  strong  foothold  in  Georgia  and  is  on  the  increase ;  (4) 
that  the  necessity  for  prompt  concerted  action  on  the  part  of  Georgia  peach- 
growers  by  removal  of  all  diseased  trees  is  very  great.    (D.  G.  F.) 

368.  Smith,  Erwin  F.    Chemistry  of  peach  yellows.    Cult,  and  Country  Gent.,  voU  66, 

No.  2021,  Albany,  Oct.  22,  1891,  p.  859,  i  col.  Short  abstract  of  paper  read 
before  the  23d  biennial  meeting  of  the  American  Pomological  Society.  Re- 
ported by  T.  G.  R.,  giving  a  few  results  of  treatment  by  fertilizers.    (D.  G.  F. ) 

369.  Smith,  J.  H.    A  disease  of  lime  trees.    Fla.  Disp.,  Farmer  and  Fruit-Grower,  new 

ser.,  vol.  3,  No.  42,  Jacksonville,  Oct.  15,  1891,  p.  827,  i  col.  Notes  a  peculiar 
disease  causing  blossoms  to  fall  in  spring  and  leaves  to  become  knotty. 
(D.G.F.) 

370.  WiBSTRR,  W.  H.    Apxioot  disease.    Pacific  Rural  Press,  vol.  42,  San  Francisco, 

July  11, 1891,  p.  28,  i  col.    Gives  complaint  of  apricot  disease  known  as  die- 
back,  said  by  editor  to  be  ''  an  old  complaint."    (D.  G.  F.) 
(See  ahio  Nos.  411,  412,  433,  470,  and  507.) 

C— DISEASES  DUE  TO  FUNGI,  BACTERIA,  AND  MTXOMYCETES. 

A. — RKLATIONS  OF  HOST  AND  PABA81TB. 

« 

8T 1.  Dakoeard,  p.  a.  Note  snr  les  Myoorrhises  Eadotrophiques.  Le  Botaniste,  2«  ser.^ 
5*  fasc,  Paris,  May  1, 1891,  pp.  223-228,  figs.  8.  Discusses  in  more  or  less  gen- 
eral way  symbiotic  action  of  Ihingi  and  roots  of  phanerogams,  and  describes  the- 
presence  of  a  sx>ecies  of  endotropic  Chytridiaceie,  CUidoohytrium  tmesipteride^ 
n.  sp.,  which  the  author  concludes  is  probably  parasitic  in  the  rhizomes  ot 
Tmenpteris  viellardi,  although  in  some  respects  apparently  in  symbiotic  rela- 
tions with  the  host.  A  second  species  of  Myoorrhiza  found  growing  upon  the- 
same  rhizomes  the  author  believes  is  probably  identical  with  either  Wahrlichs! ' 
Neoiria  goroshaukiniana  or  N.  vanda.  He  is  disjKwed  to  consider  this  latter 
species  together  with  a  third  ftingus  found  in  connection,  the  name  of  which 
is  not  given,  as  being  of  use  to  the  plant.  The  study  is  made  from  herbaium 
specimens  only.    (D.  G.  F.) 
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Sy9.  Heimerl,  Dr.  Anton.  Ueber  BjmUmt.  Tortnig,  gehftlten  am  6  KiR.  U81 1 
der  k.  k.  garteabau  Oeiellicluift.  Wiener  illost .  Oart.  Zei t . ,  16  Jahr. ,  Wien,  4  h^r 
April,  1891,  pp.  138-146.  Mentions  in  course  of  a  popular  lectme  Mffcorri^ 
and  the  Jihizobium  leguminosarum  in  root  tubercles  of  Leg^niinose.  G'r-* 
a  r6snm^  of  recent  work  on  the  absorption  of  free  nitro<;;en  by  LegnmiD<.K'> 
and  discusses  the  part  played  by  the  fungus  in  the  act.     ( W.  T.  S). 

arS.  Lyon,  W.  8.  Bamping  oft  Garden  and  Forest,  vol.  4,  No.  199,  New  York,  Iv 
16,  1891,  p.  599,  i  col.  Refers  to  statement  frequently  made  that  dL^Pi^ 
germs  are  on  the  seeds,  but  says  he  was  unable  to  find  any.  Consider^  li- 
pulverizing  of  the  soil  and  then  sprinkling  to  be  especially  favorabir  i.> 
spread  of  disease.  Concludes  the  disease  germs  are  in  the  soil,  aa  conUour: 
by  Halsted.    (J.F.J.) 

S74.  [ f  Masters,  M.T.]  Paraaitio  ftmgi  in  relatian  to  pUmt  diieasM.  Gard.ChroD.  >• 
ser.,  vol.  9,  London,  Feb.  14,  1891,  p.  211,  i  col.  Syllabus  of  three  lectniv- 
to  be  delivered  by  C.  B.  Plowright  before  the  Royal  College  of  SnrgriSx 
England.  (See  also  Ihid,,  Jan.  24, 1891,  p.  114.)  (M.  B.  W.) 
.875.  [ f  Masters,  M.  T.]  Partsitism  in  plants.  Gard.  Chron.,  3d  ser.,  voL  9,  Loud  s 
May  16,  1891,  p.  620,  i  col.  Notes  alecturegiven  byProf.  H,  Marsthall  Wjitl 
in  the  Royal  Botanic  Gardens,  on  * '  Problems  of  Parasitism  in  Plants.  '^  (M.  B. 
W.) 

876«  RXthay,  Emerich.  Ueber  mynnekopUle  eidhsngsllsn.  Botanisches  CentnlU 
Bd.,  49  No.  1,  13  Jahrg.,  Cassel,  9  Jan.,  1892,  pp.  12-13.  A  notice  h 
Originalbericht  gelehrter  gesellschaften.  k.  k.  zool.  hot.  Geaell.  in  WirL. 
Mentions  a  theory  of  Delplno  that  the  spennogonia  of  certain  rust  fni^z 
by  attracting  ants  and  other  pugnacious  insects,  protect  those  leaver  ub 
which  they  occur,  so  that  they  may  live  to  produce  the  ^cidia.    ( W.  T.  >. 

377.  Rush,  W.  H.  Penetration  of  the  host  bj  Pqronospora  ganglifiimiia  Bot.  Ga/^trr. 
vol.  16,  No.  7,  July,  1891,  pp.  208-209,  fig.  1.  Figures  penetration  of  stomauof 
Lactuca  aaiiva  by  germ  hyphss  of  conidia  of  PeronoBpara  gangUformis:  fine* 
no  case  of  penetration  of  epidermal  cells,  contrary  to  de  Bary's  obserra* 
tion.     (D.G.F.) 

878*  VuiLLEMiN,  Paul.  SnrleseffetidiipazailtiimederiTstilagoaatheraraBL  Compt«5 
Rendus,  vol.  113,  Paris,  Nov.  9, 1891,  pp.  662-665.  It  is  well  known  thattbr 
pistillate  flowers  of  Lychnis  dioiea  take  the  appearance  of  hermaphrodiks 
when  invaded  by  this  fungus.  It  was  formerly  supposed  that  when  asy 
flowers  of  a  plant  were  attacked  all  were.  The  author  shows  that  such  i9 
not  the  case.  The  flowers  of  a  single  branch  may  be  invaded,  while  tbo^e 
of  a  neigliboring  one  may  escape.  The  base  and  lower  branches  maj  esc4ifBe, 
while  all  the  flowers  in  the  top  of  the  plant  are  affected.  In  other  case* 
some  small  branches  may  be  afl'ected,  among  which  the  stem  pushes  oat 
sound  branches.  Such  partial  attacks  are  common.  The  action  of  tfae  para- 
site stimulates  the  development  of  the  normally  abortive  stamens  and  thf 
smut  spores  take  the  place  of  pollen  grains  and  escai>e,  and  are  distributt^i 
in  the  same  way.  The  author  thinks  there  is  a  symbiosis  analogous  to  that 
in  galls.  He  has  found  the  stigmas  of  isolated  and  healthy  plants  powdereii 
with  spores  of  Ustilago,  which  he  believes  were  transplanted  from  infectcC 
plants  by  visiting  insects.  (E.  F.  S.) 
(See  also  Nos.  379, 381, 428, 432, 443,  and  450.) 

B. — DISEASES  OF  FIELD  AND  OARDKN  CROPS. 

379.  Arthur,  J.  C.  Wheat  scab.  Bull.  Purdue  Univ.,  Agrio.  Ex.  Sta.,voL  2,  No.  ^ 
Lafayette,  Aug.  25,  1891,  pp.  129-132.  Records  presence  near  Lafayett*  ft 
disease  of  wheat  probably  caused  by  a  Fusarium  more  or  less  nearly  reUtoI 
to  Fuaarinm  (Ftuisporium)  culmorum  of  W.  G.  Smith.  Estimates  dania^*' 
from  the  parasite  at  from  10  to  20  per  cent.    Points  out  fact  that  the  late  plaui- 
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Ing  of  wheat  greatly  influences  amount  of  ''dcab;"  that  planted  late,  and 
hence  blooming  late  being  worst  afl^ected.  Considers  vigorous  growth  and 
early  blooming  the  chief  safeguards  against  the  disease.    (D.  G.  F.) 

to.  BOLLET,  H.  L.  A  disease  of  beets,  identieal  with  deep  seab  of  potatoes.  Bull.  Gov- 
Agric.  £x.  Sta.,  N.  Dak.,  No.  4,  Fargo,  Dec,  1891,  pp.  15-17,  pi.  1.  Describes 
disease  and  states  it  seems  to  be  the  same  as  that  affecting  potatoes.  Oc- 
curs also  on  turnips,  cabbage  roots,  and  carrots.    (J.  F.  J.) 

(1.  BoLLBT,  H.  L.  Votes  on  potato  seab.  Agric.  Science,  vol.  5,  No.  9,  La  Fayette. 
Sept.,  (Nov.  7,)  1891,  pp.  212-214.  Gives  result  of  investigations  made  in 
Dakota,  in  which  the  fungus  characterized  by  Thazter  is  found  undoubtedly 
genetically  connected  with  the  disease.  Considers  it  possible  that  his  pre- 
vious year's  investigation  may  contain  errors  and  acknowledges  the  supe- 
riority of  Thax tor's  fungus  as  a  scab  producer.    (D.  6.  F.) 

)2.  BoiXEY,  H.  L.  Potato  seab,  and  posslbilitias  of  prevenUan.  Bull.  Gov.  Agric.  Ex. 
Sta.,  N.  Dak.,  No.  4,  Fargo,  Dec.  1891,  pp.  1-14, 21-31,  pi.  1,  figs.  4.  Discusses 
nature  of  potato  scab,  giving  theories  in  regard  to  cause.  Considers  dis- 
ease due  to  parasitic  fungi  and  describes  effects.  Gives  report  of  experi- 
ment for  prevention  of  disease  and  recommends  selection  of  sound  potatoes 
for  seed;  gives  also  formula  for  treating  seed  before  planting,  as  follows : 
Corrosive  sublimate,  2  oz.,  dissolve  in  2  gallons  of  hot  water  and  leave  all 
night ;  dilute  with  18  gallons  of  water,  stir  thoroughly  and  immerse  pota- 
toes to  be  used  for  seed  iu  mixture  for  1^  hours ;  dry  potatoes,  cut  and  plant 
as  usual.  In  appendix  to  article  gives  table  of  tests  of  effects  of  character  of 
soil  on  the  origin  of  the  disease,  together  with  statement  of  treatment  adopted 
for  prevention.  Discusses  the  difference  between  surface  and  deep  scab,  leav- 
ing the  subject  in  doubt  as  to  whether  the  diseases  are  distinct  or  different 
forms  of  the  same.    ( J.  F.  J . ) 

83.  Chbstrb,  F.  D.  Votes  on  three  new  or  noteworthy  diseases  of  plants.  BulL  Torrey 
Bot.  Club,  vol.  18,  Dec.  1891,  pp.  371-374.  Befers  to  and  describes  (1 )  Anthrac- 
nose  of  the  tomato,  caused  by  ColUtotrichum  lyoaperHcif  n.  sp.  (2)  A  leaf 
spot  of  oelery,  possibly  caused  by  a  new  species,  in  which  case  it  might  be 
named  Septoria  apii.  (3)  Blight  of  watermelon  vines  caused  by  Phyllostiota 
eitruUina,  n.  sp.     (J.  F.  J.) 

i84.  Ci^AYPOLE,  Katherins  B.  My  gaxden  en  an  onion.  Pop.  Sci.  Monthly,  vol.  39, 
New  York,  May,  1891,  pp.  72-76,  figs.  3.  Gives  account  in  popular  language  of 
attacks  of  Penioillium  glaucum  and  PolyaoiU  sp.  upon  onion  bulbs.  Notes 
parasitism  of  Baryeidamia  upon  Polyaciis,  (See  also  International  Jour. 
Micros,  and  Nat.  Sci.,  3rd  ser.  vol.  1,  London,  Nov.,  1891,  pp.  329-333,  pi.  1.) 
(D.  G.  F.) 

{85.  COQUILLET,  D.  W.  Some  pesfei  of  the  hortienltoiist  Rural  Califomian,  voL  14, 
Los  Angeles,  Dec,  1891,  pp.  714-715.  Refers  to  potato  blight  {Phyioph- 
thin'a  infestana)  and  states  results  of  use  of  Bordeaux  mixture.  Gives  for- 
mula and  recommends  its  use.    (J.  F.  J.) 

1I§0.  Crawford,  J.  M.  Cotton  growing  in  Hossia.  Reports  from  consuls  of  the  United 
States,  No.  130,  Washington,  July,  1891,  pp.  425-430.  Refers  (p.  426)  to  the 
"rust"  of  cotton  appearing  in  the  Erivan  district  in  1888  after  a  wet  sum- 
mer. The  disease  had  never  before  been  observed  on  the  plant  known 
locally  as  **  Kara-kosa,''  but  in  some  localities  it  destroyed  nearly  one-half 
the  crop.     (J.  F.  J.) 

387.  Crozier,  a .  A.  Potato  seab.  Agric.  Science,  vol.  5,  La  Fayette,  No.  9,  Sept.,  1891. 
(Nov.  7,  1891,  p.  215.)  Gives  results  obtained  from  planting  two  rows  of 
potatoes,  the  one  of  scabby  tubers  and  the  other  of  healthy  ones.  Con- 
cludes harvest  firom  planting  of  healthy  tubers,  though  partly  scabby,  bet- 
^.er  than  the  harvest  from  the  planting  of  scabby  tubers.    (D.  G.  F.) 


160 

888.  Galloway,  B.  T.  Farther  obferratioiii  oi  a  baetorlal  disaiso  of  oati.  Bot.  Garo^ 
vol.  16,  No.  9,  Sept.  15,  1891,  p.  257.  Short  notice,  by  editor,  of  paper  .^ 
before  Section  F,  A.  A.  A.  S.,  Ang.,  1891,  at  Waabington,  D.  C,  giring  re^-^ 
of  study  of  disease,  showing  ability  of  germ  to  pass  the  winter  on  aeei  :i  . 
diseased  plant,  on  volonteer  oats,  and  to  limited  extent  in  soil.    (D.  G.  I 

389.  Garm  AN,  H.    A  baotozial  disease  of  cabbeges.    Bot.  Gazette,  vol.  16,  No.  9,  Sept  1' 
1891,  p.  265.    Notice  of  paper  read  before  the  Botanical  Sec.  Am.  Ajbso.  i^ 
Col.  and  Ex.  Sta.,  Aug.,  1891,  in  which  rotting  of  cabbage  heads  is  trar^^  * 
work  of  bacteria.     (See  No.  331)    (D.  G.  F.) 

890*  Griffin,  G.  W.  Anstralasiaii  wheat  harvest,  1890-^91.  Reports  from  oonsiJ; 
United  States,  No.  128,  Washington,  May,  1891,  pp.  130-128.  Refers  ' 
127)  to  rust  in  wheat.  A.  N.  Pearson,  of  Victoria,  has  been  experimea:::: 
with  hybrids  to  prevent  rost,  as  well  as  improve  the  quality  of  seed  in  orb  : 
respects.  In  Gippsland  two  varieties  and  at  Port  Fairy  six  varieties  U^^^ 
escaped  the  disease.     (J.  F.J.) 

391.  Halsted,  B.  D.    A  new  eggplant  disease.    Boll.  Torrey  Bot.  Clnb,  voL  18,  No.  1 

Oct.,  1891,  pp.  302-303.  Gives  paper  read  before  the  Botanical  dab  of  the 
Am.  Asso.  Adv.  Sci.,  Washington,  Aug.,  1891,  describing  Pkotma  §olani,  z. 
sp.,  as  one  of  the  damping-off  fungi  attacking  yonng  eggplants  in  the  Lo; 
bed.  Gives  account  of  succesafnl  culture  of  the  fungus  on  agar  and  sr«ri: 
portions  of  healthy  stems.  Notes  in  connection  as  injurious  to  eggpUor^ 
PhyllosHcta  hortorum,  Speg.,  BotrytU  fanomlarUf  (Cd.)  Sacc,  Gl&eo^pona  % 
melongena,  £.  &  Hals.  Noticed  in  Bot.  Gazette,  vol.  16,  Sept.  15, 1891,  p.  Jbt 
(D.  G.  F.) 

392.  Halsted,  B.  D.    Anew  Veotria.    Bot.  Gazette,  vol.  16,  No.  9,  Sept.  15, 1891,  p.  i^T 

Short  notice  of  paper  read  before  Section  F  of  A.  A.  A.  S.  Aug  ,  1891,  de$rril> 
ing  stem-rot  of  sweet  potato  as  caused  by  a  new  Nectria  related  to  Srttr^ 
VandcB,  Ward.    (D.  G.  F.) 

393.  Halsted,  B.  D.    Votes  upon  baeteria  of  eoonrUtk    Bot.  Gazette,  vol.  16,  Sept  13. 

1891,  pp.  257, 258.  Short  notice  of  paper  read  before  Section  F  of  A.  A.  A  S., 
Aug.,  1891,  giving  results  of  study  of  disease  of  melons,  squash,  and  eucam- 
ber  plants,  caused  by  bacteria.    (D.  G.  F.) 

394.  Humphrey,  J.  E.    Some  diseases  of  lettaee  and  eneiimbexi.    Bull.  Mass.  State  Aj^c. 

Ex.  Sta.,  No.  40,  Amherst,  July,  1891,  pp.  2-^.  Gives  preliminary  notice  of 
a  destructive  disease  of  lettuce  caused  by  a  species  of  PolgtuitU  or  Bottytii 
occurring  in  the  greenhouses.  Reconmiends  clean  culture  as  the  best  pre> 
ventive.  Notes  presence  of  Oidium  eryaiphoides.  Fries,  var.  oaowitter«», 
Auch,  upon  hothouse  cucumbers  sent  from  Fitchburg,  Mass.,  and  Ithac&, 
N.  Y.  Recommends  potassium  sulphide  1  oz.  in  3  gallons  of  water,  findiii^ 
1  oz.  per  2  gallons  injures  foliage.     (D.  G.  F.) 

396.  Jones,  L.  R.    A  new  (1)  oat  disease.    Fourth  Ann.  Rept.  Vt.  Agric.  Exper.  Sti., 

Burlington,  1890,  p.  139.  Reports  serious  disease  of  young  oat  plants  in  the 
State,  surmising  from  observation  that  it  was  caused  by  Fusudaiifim  datr*- 
ens,  Peck.    (See  No.  167.)    (D.  G.  F.) 

397.  Jones,  L.  R.    8mnt  on  oati.    Fourth  Ann.  Rep.  Vt.  Agric.  Exper.  Sta.,  Bnrlin;;- 

ton,  1890,  pp.  138-139.  Reports  percentage  of  smut  in  experimental  plots 
and  fields  in  1890  as  ranging  from  a  fraction  of  1  per  cent  up  to  23  pvr  cent 
by  actual  count.  (D.  G.  F.) 
89§«  JONKM AN,  Dr.  H.  F.  Vyanden  der  koflleplant  Album  der  Natnur,  Haarlem,  1892, 
.  pp.  1-20,  33-49.  Treats  of  the  parasites  of  the  coffee  plant,  especially  of 
Henileia  vastatrix  and  a  root  nematode.  The  leaf  disease  due  to  the  former 
was  first  discovered  in  Ceylon  about  1869,  and  two  years  later  in  the  sonth  part 
of  Bri  tish  India.  In  1877  the  blight  appeared  to  such  an  extent  in  Ceylon  that 
the  coffee  product  fell  from  45,000  to  25,000  kilograms.  Since  then  the 
product  has  diminished  so  greatly  that  the  island  can  scarcely  any  longer 
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be  regarded  as  a  coffee-prodaoiug  country.  The  disease  first  appeared  in 
Samatra  in  Angast,  1876.  It  was  discovered  in  the  botanic  garden  at 
Bnitenzorg  in  Mareh,  1879.  Later  it  was  found  to  have  shown  itself  gener- 
ally in  Java  in  1879-80.  It  is  not  yet  known  definitely  to  occnr  outside  of 
the  Indian  Ocean  region,  although  a  similar  sort  has  been  reported  irom 
West  Africa,  and  a  coffee-leaf  disease  was  reported  in  1890  from  Central 
America.  (£.  F.  8.) 
KiRCHNER,  O.  Braunfleekigksit  der  OentonbUtter.  Zcitsehrift  fUr  Pflanzen- 
krankheiten,  Bd.  1  Heft  1,  Stuttgart,  1891,  pp.  24-26,  figs.  2.  Reports  the 
occurrence  of  a  disease  of  barley  caused  by  Helminihoaparinm  gramineum 
(Rabenh.)  Eriksson,  that  Eriksson  had  already  reported  from  Sweden.  It 
causes  dark  brown  spots  often  over  1  cm.  long  visible  on  both  sides  of  the  leaf 
and  surronuded  by  a  narrow  yellow  margin.  With  the  progress  of  the  disease 
the  spots  elongate  and  the  leaves  wilt  and  turn  yellow.  Gives  description  of 
the  fungus;  it  was  found  at  Hohenheim,  Vorarlberg  and  in  Tirol  in  1889 
and  in  and  around  Hohenheim  again  in  1890.  Did  not  cause  serious  damage 
in  that  it  attacked  only  the  lower  leaves.  Was  not  found  on  other  cereals. 
(W.  T.  S.) 
Lkathr,  J.  W.  The  imat  of  ooioiis.  Jour.  Roy.  Agrio.  Soc,  3rd  ser.,  vol.  2, 
London,  Sept.  30,  1891,  pp.  647-650.  Review  of  a  paper  by  R.  Thaxter  in 
Annual  Report  of  the  Connecticut  Agric.  Ex.  Sta.  for  1889,  giving  an  abstract. 
(See  No.  10.)  (M.  B.  W.) 
402.  Pammel,  L.  H.  Timgoiu  diseases  of  Iowa  forage  plants.  Monthly  review  Iowa 
Weather  and  Crop  Service.  Separate,  1891  ( f ),  pp.  33,  figs.  15.  Deals  in  more 
or  less  popular  way,  using  illustrations  from  various  authors,  with  the  fol- 
lowing diseases:  (I)  Rusts  of  wheat,  barley,  oats,  Indian  corn,  clover  and 
apple.  (II)  Smuts  of  Indian  com,  oats,  barley  and  wheat,  with  method  of 
treatment.  (Ill)  Smutd  of  timothy,  wild  rye,  tall  meadow  oat  grass,  brome 
grass,  Bromus  breviariatatus,  Cenchrus  tribuloidea,  and  old  witch  grass  {PanU 
cum  oapillare),  (IV)  Mildews,  Erysiphe  graminU  on  various  species  of  grass 
and  Peronospora  graminioola  on  Setaria  Italioa  and  Setaria  viridia;  Perono- 
tpora  trifoliorum  on  various  species  of  clover.  (V)  Ergot.  Hosts  affected, 
chemical  composition,  and  a  short  history  of  ergotism  quoting  from  work 
of  various  authors.  (VI)  Spot  diseases:  Phyllacara  graminiSf  Pers.  on  Agro- 
pyrum  repend,  Elymus  Canadetuns,  Aaprella  hyatrix,  Panieum  dichotomum;  PhyU 
lachora  tr\folii  on  clover.  Phacidium  medicaginis,  Lasch,  on  alfalfa ;  Scoleeo- 
trichum  graminis  on  orchard  grass.  Relminthosporium  graminum,  Rabh.,  on 
barley.  (VII)  Bacterial  diseases;  sorghum  blight,  bacterial  disease  of 
com  discovered  by  Burrill.  Notes  failure  of  the  pure  culture  from  the  dis- 
eased cornstalks  to  produce  the  cornstalk  disease  of  cattle  as  announced 
by  Billings.    (D.  G.  F.) 

JL08*  Prillirux,  M.  La  pourxitore  da  CoBor  de  la  Betterave.  Bull.  Soc.  Mycol.  France, 
vol.  7,  Paris,  Mar.  31,  1891,  pp.  15-19,  figs.  3.  Ascribes  the  heart  rot  of  the 
sugar  beet  to  a  new  fungus,  Phyllosticta  iahifica,  which  attacks  the  petioles 
of  the  larger  leaves.  Considers  the  dark-colored  fungi  on  the  central  leaves 
as  secondary.    (£.  A.  S.) 

4L04«  Pkillirux  et  Drlacroix.  A  propos  dn  Ceroospora  apii,  parasite  sur  les  fenilles 
vivantes  da  Celeii.  Bull.  Soc.  Mycol.  France,  vol.  7,  Paris,  Mar.  31,  1891,  pp. 
22-23.  Notes  the  injurious  presence  of  Cercoapora  apii  in  the  experimental 
garden  of  the  "Institute  Agronomique,"  at  Joinville-le-pont,  and  gives  the 
manner  of  infection.     (E.  A.  S. ) 

405*  Prillirux  rt  Drlacroix.  Bar  one  maladie  des  Tomatoes  prodaite  par  le  Clados- 
poriam  fiilvam,  Cooke,  Bull.  Soc.  Mycol.  France,  vol.  7,  Paris,  Mar.  31,  1891, 
pp.  19-21;  figs.  3.  Describes  the  effect  and  external  appearance  of  the 
fungus.  Notes  the  successful  use  of  sulphur  and  unsuccessful  use  of  Bor- 
deaux mixture  in  combating  it.    (E.  A.  S.) 
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406.  Reid,  Ja8.  a.  The  potato  and  itiblight  in  Inlaiid.  Repta.  from  connils  of  U.  S.,  5a. 
125,  Feb.,  1891,  pp.  183-184.  Refers  to  the  destruction  of  potatoes  by  Pern- 
09pora  infestana,  £xpluiii8  m  a  genera]  way  the  life  history  of  the  fhnpi 
The  remedies  suggested  are :  (1)  Hilling  up  earth  about  stalks ;  (2)  cattis; 
off  diseased  tops;  (3)  removing  and  burning  rubbish;  (4)  planting  vikrletks 
most  successful  in  resisting  disease ;  (5)  growing  crops  under  conditions  w 
insure  health  and  vigor ;  (6)  carefbl  selection  of  seed.    (J.  F.  J.) 

407*  Russell,  8am'l  J.  linseed  in  India.  Repts.  from  consuls  of  U.  S.,  No.  !:£. 
Mar.,  1891,  pp.  341-344.  States  (p.  342)  that  rust  is  a  great  enemy  of  the 
plant  and  it  always  suffers  from  it  in  damp  seasons.    (J.  F.  J.) 

408.  Smith,  W.  G.    Tobaooo  disease.    Gard.  Chron.,  3rd  ser.,  vol.  9,  No.  216,  London, 

Feb.  14, 1891,  p.  211,  i  col.,  fig.  1.    Notes  that  Prof.  Farlow  has  stated  that 
Perono$pora  kyoseifami  has  badly  attacked  Niootiana  glau€a  in  Mexico  and 
California.    (M.B.W.) 
(See  also  Nos.  482, 483, 484, 486, 486, 487, 489, 507, 563  and  591.) 

C— DISEASES  OF  FRUITS. 

409.  Alwood,  Wh.  B.    a  ftugoos  disease  upon  apple  leayss.    Bot.  Gazette,  vol.  16,  No.  P. 

Sept.  15,  1891,  p.  265.  Notice  of  paper  read  before  Bot.  Sec.  Am.  Ass.  oi 
Agrio.  Col.  and  Ex.  Sta.,  Aug.  13,  1891,  giving  account,  without  descriptiou, 
of  species  of  fungous  disease  of  apple,  and  successful  use  of  weak  Bordeaux  in 
its  prevention.    (See  No.  336.)     (D.  G.  F.) 

410.  Bailey,  L.  H.    Preservation  of  tress.    Am.  Farm  News,  vol.  4,  No.  7,  Aug.,  1S9U 

p.  11, 2  cols.  Gives  abstract  of  address  delivered  before  N.  Y.  Stato  Cider  and 
Cider- Vinegar  Makers'  Association  at  Albany,  N.  Y.,  Jan.  28,  1890  [1891  f]. 
Discusses  the  failure  of  the  fruit  crop  in  New  York  State  in  1890.  £xpre«s>e8 
the  opinion  that  the  failure  was  due  largely  to  the  action  of  Fu$icfad*ttm 
dendrilicum  and  gives  formulse  for  preparation  of  ammoniacal  solution  of  cop- 
per carbonate,  and  modified  eau  celeste.    (D.  G.  F.) 

411.  Beach,  John  B.    Lemon  scab— Orange  blight.  Fla.Di8p.,  Farmer  and  FruitGrower, 

new  ser.,  vol.  3,  No.  31,  Jacksonville,  July  30, 1891,  p.  603, 1  col.  Cites  success 
of  one  spraying  with  sulphate  ot  potash  50  per  cent;  also  successful  nee  of 
sulphide  of  lime  made  by  boiling  quicklime  with  flowers  of  sulphur  as  pre- 
ventive of  the  scab.  Thinks  blight  is  advanced  condition  of  black  limb. 
(D.  G.  F.) 

412.  Bean,  E.    Report  of  committee  on  diieasei  and  inseoti  of  the  dtms.     Fla.  Disp., 

Farmer  and  Fruit  Grower,  new  ser.,  vol.  3,  No.  21,  May  21, 1891,  pp.  409-410. 

Notes  the  following  diseases  with  opinions  as  to  their  causes;  foot  rot,  leaf 

blight,  rust,  black  smut  and  a  new  disease  similar  to  that  on  the  grapevine 

attacking  the  ends  of  the  branches  of  orange  trees.     (D.  G.  F.) 

I  413(  BurNK,  T.  L.    Blackberry  nurt    3d  Ann.  Rept.  Maryland  Agric.  Ex.  Sta.,  Col- 

1  lege  Park,  1890,  pp.  115-116.    Gives  estimates  of  per  cent  of  rust,  Gosoma 

I  nitenSf  Schw.,  on  20  varieties  of  blackberries  growing  on  station  farm.     Con- 

I  eludes  Wilson's  early,  Wilson's  junior,  Wachusett,  early  harvest,  crystal 

'  Vhitc,  and  Thompson's  early  mammoth  as  least  susceptible  to  the  disease. 

I  (D.  G.  F.) 

414.  Bkunk,  T.  L.    Strawberries.    3d  Ann.  Rept.  Maryland  Agrio.  Ex.  Sta.,  College 
Park,  1890,  pp.  104-108.    Gives  table  showing  the  susceptibility  of  a  large 
I  number  of  varieties  of  strawberries  to  the  leaf  blight  {Sphaerella  fraga- 

j  rice).    Concludes  varieties  of  Bidwell,  Van  Deman,  Anna  Forest,   Haver- 

land,  Hoffman,  daisy,  ruby,  and  bubach  No.  5  are  the  five  least  suscepti- 
«  ble  varieties  situated  on  the  station  grounds.    Gives  r^sum6  of  results  and 

I  recommendations  of  preventive  treatment,  quoting  from  Garman  and  others. 

j  (D.  G,  F.) 
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5.  [Churchill,  George  W.]  Some  of  fhe  mott  oonunon  ftmgl  and  imoetfr—with  pi»- 
▼ontiTas.  Ball.  N.  Y.  Agric.  Ex.  Sta.,  new  ser.,  No.  36,  Geneva,  Aug.,  1891. 
pp.  603-627.  Gives  reprints  from  reports  of  U.  B.  Dept.  of  Agricoltore  de- 
scribing black  rot,  downy  mildew,  anthracnose,  powdery  mildew,  grape 
leaf  bligbt,  white  rot,  bitter  rot  of  grape,  leaf-bligbt  of  the  strawberry, 
orange  rust,  and  anthracnose  of  the  raspberry;  formnlie  for  ftingicides, 
methods  of  applying  the  remedies,  and  cost  of  the  treatments.  Apple  scab, 
black  knot  of  the  plnm  and  cherry,  with  original  notes.  (See  also  9th  Ann. 
Kept.  N.  Y.  State  Agric.  Ex.  Sta.,  for  1890,  pp.  309-351;  Exper.  Sta.  Rec, 
vol.  3,  Jan.  1892,  pp.  403-404.)    (D.  G.  F.) 

16.  Clark,  John  W.  Fear  or  lire  blight  (Micrococcus  amylovorus,  Bar.).  Ball.  Mo. 
Agric.  Col.  Ex.  Sta.,  No.  16,  Columbia,  Nov.,  1801,  pp.  8-10,  diagram.  Gives 
results  of  experiments  in  orchard  at  the  college.  No  remedy  but  catting 
out.    Dwarf  and  standard  trees  blight  equally.    (J.  F.  J.) 

II.  Y.  Cooke,  M.  C.  Another  vine  disease  (Glaosporium pestiferum,  C.  A,  M.).  Gard. 
Chron.,  3d  ser.,  vol.  9,  No.  212,  London,  Jan.  17,  1891,  p.  82,  i  col.  De- 
scribes the  microscopic  characters  and  iigary  to  the  host.  The  specimens 
came  from  Brisbane,  Queensland,  Australia.     (M.  B.  W.) 

L18.  Dbtmkrs,  Fkeda.  Diseases  of  the  raspberry  and  blaekberry.  Bull.  Ohio  Agric.  Ex. 
Sta.,  2d  ser.,  vol.4,  No.  6,  Columbus,  Oct.,  1891,  pp.  124-129,  pi.  2.  De- 
scribes the  external  appearance  of  the  disease  caused  by  the  Glceosp&rium 
venetunif  Speg.,  S^toriaruhif  Westd.,  and  Cceoma  niienSf  Schw.  Refers  to  note 
in  Hedwigia,  1891,  Heft  3,  p.  178,  by  C.  A.  J.  A.  Oudemans,  who  shows  the 
name  Cieoma  intersHiiale  of  Schlechtendal  has  priority  over  the  old  name  of 
C.  nitens,  Schw.  Describes  the  disease  of  raspberry  canes,  '*  which  causes 
wide,  dark  discolorations  of  the  bark  without  rupture  of  any  kind,"  as  of  bac- 
terial origin.  Quotes  letter  of  Burrill  to  this  effect  and  mentions  that  cul- 
tures of  the  organism  have  already  been  made.  (See  Ex.  Sta.  Rec.  Wash- 
ton,  vol.  3,  Jan.,  1892,  p.  411.)    (D.  G.  F.) 

419.  Fairchild,  D.  G.    Notes  on  a  new  and  destmetive  disease  of  onzrant  oaaes.    Bot. 

Gazette,  vol.  16,  No.  9,  Sept.  15, 1891,  p.  262.  Notice  of  paper  read  before  Bot. 
Club  of  A.  A.  A.  S.,  Aug.,  1891,  describing  work  on  the  disease,  showing  it  to 
be  caused  by  peculiar  species  of  fungus  as  yet  unclassified.    (J.  F.  J.) 

420.  [Oallowat,  B.  T.]     [Blaek  rot,  downy  mildew,  and  aathraonose  of  the  grape.]    Cir- 

cular No.  11,  Div.  Veg.  Path.,  U.  S.  Dept.  of  Agric,  1891,  p.  1.  A  circular 
containing  ten  questions,  issued  to  ascertain  the  per  cent  of  loss  from  dis- 
eases of  grapes,  and  extent  of  the  use  of  fungicides  recommended  by  the 
Division.      (J.  F.  J.) 

421.  Florida  Dispatch,  Farmer  and  Fruit  Grower.    The  cracking  of  frnit  and  veg- 

etables. Fla.  Disp.,  Farmer  and  Fruit  Grower,  new  ser.,  vol.  3,  Jacksonville, 
Mar.  19, 1891,  pp.  224-225,  2  cols.  Review  of  article  by  E.  S.  Goff  discussing 
in  popnlar  langaage  the  causes  of  cracking  of  fruits  and  vegetables.  Men- 
tions Fusicladium  as  cause  of  cracking  of  pears.  Gives  resulto  of  experi- 
mental demonstration  of  osmotic  action  as  cause  of  cracking  of  ripe  apples. 
(D.G.F.; 

422.  Halsted,  B.  D.    Fungi  h^nrions  to  fruits.    Science,  vol.  18,  New  York,  Dec.  18, 

1891,  pp.  337-338.  Extract  from  paper  read  before  Ohio  State  Horticultural 
Society.  Advocates  keeping  plants  in  good  condition  and  thus  enabling 
them  to  better  resist  attacks  of  fungi.  Believes  also  in  rotation  of  crops, 
especially  root  crops  attacked  by  disease.  (See  also  Prairie  Farmer,  vol. 
64,  Jan.  30, 1892,  |  col.)    (J.  F.  J.) 

423.  Halsted,  B.  D.     Ezpenments  for  the  year  upon  eranbevry  diseases.    Rept.  N.  J.  State 

Board  Agric,  vol.  18,  Trenton,  1891,  pp.  266-272.  Quotes  act  passed  by  leg- 
islature of  New  Jersey  to  prevent  spread  of  fungous  diseases  of  plants. 
Refers  to  occurrence  of  cranberry -gall  fungus  (Synchytrium  vaccinli)  and  to 
cranberry  scald.    Gives  results  of  experimeuts  with  fungicides,  but  con> 
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eludes  that  the  conditions  faroring  the  scald  are  to  be  foand  in  the  bof ,  id 
soil,  water,  etc.  ''The  eire  for  the  malady  most  be  in  a  renovated  bog. 
(J.F.J.) 

424.  Halsted,  B.  D.    Papers  on  tan^  iignzious  to  fraits  and  fimgi  ii^nnooa  to  gazdsa  e^ 

Read  before  the  Ohio  State  Horticultural  Society  at  ZanesTille,  Ohio.  C^ 
lumbus,  December,  1890  (1891),  pp.  13.  Gives  popular  accoant  of  the  yarioj 
parasitic  fungi  of  fruits  and  vegetables.    (D.  G.  F.) 

425.  [HUNN,  C.  £.]    IHseases  of  the  raspberry.    Bull.  N.  Y.  Agrlo.  Ex.  Sta.,  new  ser.. 

No.  36,  Geneva,  Sept.,  1891,  p.  641,  one-half  page.  Describes  disease  ^d 
mentions  treatment  in  progress  at  the  station.     (D.  G.  F.) 

426.  JONKS,  L.  R.    Apple  nut  and  oedar  apples.    Fourth  Ann.  Rept.  Vt.  A^c.  £x.St;a., 

Burlington,  1890,  p.  139.  Reports  serious  case  of  rust  of  apple  leaves  caas<^ 
by  Gymnosporangium  sp.  Bcestelia  stage,  from  cedar  trees  in  vicinity  of  orch&ni 
A  simple  experiment  was  undertaken  to  test  the  effect  of  spraying  vhl 
ammoniacal  copper  carbonate  [1  oz.  carbonate  in  1  quart  ammonia^  22  gal- 
lons of  water].  Sprayings  made  May  17  and  May  30  after  first  appeanmce 
of  Jelly-like  sori  on  cedar  apples  failed  to  prevent  the  appearance  of  the 
RcBstelia  upon  the  apple  leaves.    (D.  G.  F.) 

427.  Jones,  L.  R..    Notes  npon  some  other  flmgoos  diseases  which  are  proralent.    Fourth 

Ann.  Rept.  Vt.  Agric.  Ex.  Sta.,  Burlington,  1890,  pp.  142-144.  Gives  notes 
upon  black  scab  of  apple,  black  scab  of  pear,  pear  blight,  atrai^berry  leaf 
blight,  currant  rust  or  leaf  spot  disease  {Septaria  ribU,  Desm.),  raspberry  and 
blackberry  cane  rust,  ergot,  grape  mildews,  hollyhock  rust,  mostly  of  nature 
of  popular  description.     (D.  G.  F.) 

498*  Keller,  Rob.  Die  amerikaoisehen  Beben  mid  ihre  Bedeutong  tar  die  eimpaifdi 
Bebenknltor.  Biologisches  Centralbl.,  vol.  11,  Nos.  3  and  4,  Mar.,  1891. 
Leipzig,  pp.  65-74,  97-110.  A  review  of  recent  literature  on  the  subject,  espec- 
ially of  Viala,  ''  Une  Mission  viticole  en  Am^rique."  Mentions  resistance  of 
American  vines  against  Phylloxera,  Perono$pora,  and  Oidticfii.  Aacribes  the 
weakness  of  European  sorts  to  their  not  being  adapted  to  resist  the  parasites. 
Sketches  the  history  of  Lasiadia  Bidwellii.     ( W.  T.  S.) 

499.  [  f  Masters,  M.  T.]  Gooseberry  ftmgos.  Gard.  Chron.,  3rd  ser.,  vol.  9,  No.  232, 
London,  June  20, 1891,  p.  770,  one-eighth  col.,  fig.  3.  Brief  note  of  occur- 
rence with  figures  of  the  fungus  jEcidium  and  diseased  fruit  and  leaves. 
(M.  B.  W.) 

430.  Pammel,  L.  H.  a  deitmctiYe  disease  of  the  cherry.  Bot.  Gazette,  vol.  16,  No.  9, 
Sept.  15, 1891,  p.  266.  Notice  of  paper  read  before  Bot.  Sec.  Am.  Asso.  Agric. 
Col.  and  Ex.  Sta.,  Aug.,  1891,  describing  injurious  effects  of  a  species  of  Clado- 
sporium,     (See  No.  331.)     (D.  G.  F.) 

43 1  •  Patou I LLARD  ET  Dklacroix.  Sut  imo  maladie  das  dattes  prodmte  par  le  Stangma- 
tocystis  phoBnids,  (Corda)  Patooill.  at  Delacr.  Bull.  Soc.  My  col.  France,  vol.  7, 
Paris,  Juno  30,  1891,  pp.  118-120,  pi.  1.  Changes  Ustilago  phcenids,  Corda,  to 
the  genus  Sierigmatocystia,  Describes  the  external  appearance  of  the  dis- 
eased fruits,  and  gives  diagnosis  of  the  species.    (E.  A.  S.) 

432.  [Peck,  C.H.]  Fungi  on  plums.  Cult,  and  Country  Gent.,  voL  56,  Albany,  May  21, 
1891,  p.  416,  1  col.  Discusses,  in  answer  to  inquiry,  diseases  caused  by  ^o- 
nilia  fructigenuy  Pers.  and  Exoasciis  pruni.  States  hyphss  of  the  former  inca- 
pable of  penetrating  the  unruptured  epidermis  of  various  fruits.  Recom- 
mends for  Motiiliaf  applications  of  fungicides;  for  Exoaaoua,  application  of 
fertilizers  to  roots  of  trees.     (D.  G.  F.) 

488.  Sfikppard,  J.  Grapes  cracking  and  scalding.  Gard.  Chron.,  3d  ser.,  vol.  10,  No. 
239,  London,  July  25,  1891,  p.  101,  1  col.  /Wd,  Aug.  1,  No.  240,  p.  138,  one- 
half  col.    Ascribes  the  ii^juries  to  grapes  in  greenhouses  to  changes  in  tern- 

^_^      perature  and  moisture  and  gives  remedy.     (M.  B.  W.) 
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4.  SCRiBiiBB,  F.  Lamson.  8ome  ftugou  diMtSM  of  the  grape.  Bull.  Agric.  Ex.  Sta., 
Univ.  of  Tenn.,  vol.  4,  No.  4,  Knoxville,  Oct.,  1891  [Dec,  1891],  pp.  97-118, 
figs.  26.  Describes  black  rot  of  grape,  its  cause,  mycelium,  organs  of  repro- 
duction, parts  of  vine  attacked,  couditions  favoring  disease,  treatments,  and 
results.  Brown  rot  with  treatment;  anthracnose  and  bird's-eye  rot  and 
grape  leaf-blight.  Refers  briefly  to  general  treatment  of  fungous  diseases, 
the  use  of  powders,  liquids,  and  spraying  pumps.    (J.  F.  J.) 

39*  ViALA,  PiKRRB.  Xonographte  dn  ponnidie  des  vignes  et  dos  arbros  frnltien.  Mont- 
pellier,  1891,  pp.  120,  pi.  7.  A  thesis  presented  to  the  Paris  Faculty  of  Sci- 
ence. Deals  principally  with  Dematophora  necatrix.  See  review  in  this 
Journal,  page  149.    (E.  A.  S.) 

t89.  ViALA,  PiBRRE.  Vns  maladis  dss gTsfliBS  boatnres.  Rev.  Q^n.  d.  Bot.,  t.8,No.  28, 
Paris,  April  15, 1891,  pp.  145-149,  fig.  1.  Gives  short  description  of  a  disease  of 
grape  grafts  caused  by  Scleroiinia  Fuckeliana,  which  attacks  the  freshly  cut 
surfaces  of  grafts  when  placed  in  the  packing  house  previous  to  planting  in 
the  nursery.  The  fungus  forms  small  wrinkled  sclerotia  upon  the  cambium 
of  the  cut  surfaces,  which  sclerotia,  when  cultivated,  produce  both  the 
BotrytU  and  the  Perira  form ;  recommends  that  the  sand  used  as  packing 
for  l^e  grafts  be  spread  out  in  the  sun  to  dry  when  not  in  use  in  the  summer 
time.    (D.  G.F.) 

137  •  ViALA,  p.,  and  Boyer,  G.  Vnenoavelle  maladie  desraiiins.  (Aureobasidium  vitU,  n. 
sp.)  Rev.G6n.d.  Bot.,t.8,No.33,Sept.l5,1891,  pp.369-371,pl.l.  Describes 
a  new  disease  of  the  grape  clusters  appearing  in  Bourgogue  and  Thomery 
since  1882.  The  disease  is  present  in  wet  seasons  in  the  month  of  September 
or  October  upon  berries  almost  mature.  The  vegetative  mycelium  fills  the 
whole  pulp  and  sends  out  through  the  surface  numerous  yellow  branches 
which  bear  on  the  points  of  basidia  situated  at  their  extremity,  oval  or  cyl- 
indrical spores.  Creates  a  new  genus  for  the  fungus,  Aureohaaidium, 
(D.  G.F.) 

439.  Wagner,  J.J.  Les  pxinsipales  maladies  de  lavigne.  Bull.  Mens.  Soc.  Sci.  Agric. 
et  Arts,  vol.  25,  Strasbourg,  Feb.,  1891,  pp.  52-63.  Popular  account  of  Pe- 
rano8pora  viticola  and  grape  anthracnose  with  treatments.  All  drawn  from 
one  of  Prof.  Millardet's  papers.    (E.  F.  S.) 

439.  Waitb,  M.  B.  Basalts  from  reeent  iavestigatioiis  in  pear  blight.  Bot.  Gazette, 
vol.  16,  No.  9,  Sept.  15, 1891,  p.  259.  Notice  of  paper  read  before  section  F,  of 
A.  A.  A.  S.,  Aug.,  1891,  giving  results  of  study  of  disease.  Finds  motile  bacil- 
lus grows  in  nectar  of  pear  blossoms  and  multiplies  there  as  a  saprophyte  be- 
fore entering  the  meristematic  tissue.  Announces  the  fact  that  blight  in  the 
nectar  is  carried  from  flower  to  flower  by  insects.     (D.  G.  F.) 

440*  Worst,  K.  Beitriige  snr  Brombeerflora  des  Konigreiolis  Saefasen.  Sitzungsb.  und 
Abb.  d.  Naturwiss.  Gesells.  Isis,  in  Dresden,  Jahrg.  1890,  Juli  bis  December, 
Dresden,  1891,  Abh.  pp.  50-59.  On  page  58  a  half  page  is  devoted  to  diseases 
of  RuhM,  Spot  diseases  were  observed  on  B.  dumetarum  and  hirtua  produced  by 
Vepazea  areolata,  Fuckel  and  Aaoochyta  rubiy  Lasch.  Rust  caused  hy  Phragmi- 
dium  violaceum,  Schnltz  was  found  commonly  in  fall.  Pathological  conditions 
induced  by  insects  and  other  animals  are  then  noticed.     (W.  T.  S.) 

44 1  •  WuRTZ.  The  wine  industry  df  Bussla.  Repts.  from  Consuls  of  U.  S.  No.  125,  Wash- 
ington, Feb.,  1891,  pp.  271-283.  Refers  to  diseases  of  the  vine  in  various  prov- 
inces. In  Bessarabia  they  are  Erysiphe  tuckeri,  and  Peronoapora  viticoJa.  No 
treatment  is  given  the  vines  (p.  272).  In  the  region  of  the  Crimea  the 
vines  are  troubled  by  Eryaiphej  Sphacelomay  and  Peronospora.  Sulphur  is 
used  in  combating  Erysiphe  on  the  southern  coast  (p.  275).  In  the  region  of 
the  Caucasus,  Erysiphe  is  common  (p.  279).  In  the  government  of  Kootaris, 
Eryaiphe  appeared  in  1854  and  killed  about  one-fourth  of  the  vineyards  and 
affected  the  production  of  others.    Peronospora  and  Sphaceloma  have  also 
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oftosed  great  loss  (p.  280).    In  the  goyemment  of  Tiflis  the  oonuaon  di^^i^ 
are  Erysiphe^  Peronospora,  and  Sphaceloma  (p.  281).     (J.  F.  J.) 

(See  also  Nos.  342,  348,  424,  453,  455,  456,  459, 461,  468,  469,  47€^  476,  y 
509,  511,  549,  632,  and  633.) 

D. — ^DISEASES  OF  FOREST  AND  SHADE  TBXES. 

449.  Anderson,  Robert.  Hie  eanker  of  the  laroh.  Jour.  Roy.  Agric.  Sac.,  3d  ^: 
vol.  2,  part  3,  London,  Sept.  30,  1891,  pp.  64^-644.  Discossea  treatmeiit  ^ 
vised  by  Carrnthers  and  thinks  cutting  oat  would  be  sacceaafdl,  bat  tL^ 
there  is  no  sabstitute  for  the  larch.    (M.  B.  W.) 

448*  Carruthers,  J.  B.  The  oaakar  of  tiie  laxeh.  Jour.  Roy.  Agric.  Soc.,.  3d  .-cr 
voL  2,  part  2,  London,  Jane  30,  1891,  pp.  299-311,  fig.  8.  A  deecrir^ 
tion  of  Dasyseypha  Willkommii  (Peziza  Willkommii)  and  its  iignriea  to  the  Ur  - 
with  wood  cats  illastrating  its  microscopic  characters  and  distortions  of  u- 
host.  Discasses  the  nomenclatare,  history,  and  occurrence  of  the  fan::':* 
in  England.  The  author  diiTers  from  Ward  in  that  he  thinks  the  germ  ::i''^ 
fi*om  the  spores  is  able  to  penetrate  sound  bark  if  young,  bo  that  a  cta* 
or  wound  is  not  necessary  for  the  infection.  Bark  three  or  four  years  olil  .* 
impervious  to  the  fungus.  Suggests  keeping  the  fungoa  in  check  by  cnttu^ 
out  and  burning.    (M.  B.  W  ) 

444.  Masters,  M.  T.  Laieh  eaaker.  Gard.  Chron.,  3d  aer.,  vol.  10,  No.  241,  Lon<l>a 
1891,  p.  160, 1  col.  Review  of  article  in  the  Journal  of  the  Royal  Agricil- 
tural  Soc.  (See  No.  443.)    (M.  B.  W.) 

445 •  Mayr,  Heinrich.  Die  Waldnngen  von  Vordamorika,  ihre  Holatrten,  dem  AabK- 
fahigkeit  and  fontliolier  Worth  for  Soropa  in  Allgemeinon  and  DeotMhland  iasbe- 
londert.  Miiuchen  (Riegerische),  1890,  pp.  433-434.  Enumerates  the  fdntr^a:* 
parasites  of  forest  trees  of  North  America  observed  in  autumns  of  1885  an'' 
1887.  He  includes  the  following  new  species.  Puocmidia  ahietiw  n.  ^ea 
and  n.  sp.  on  Abies  concolor,  Gymnotporangium  Libocedri  on  JAbocedru*  Jc- 
currena,  Ckryaomyxa  Libocedri  on  Libocednu  decurrens,  JScidium  sp.  f  on  /><^'- 
inu8  Bp.,  jE.  deformans  on  Pinus  mitis,  Exo4iscus  querctts-lobaUB  on  Qmereut  l^ 
battty  tSclerotium  irritans  on  Chummcyparis  sphcdroideaj  Bhytisma punctiformf  0:1 
Acer  macrophyllumj  Lophodermium  {Hysterium)  baculiferum  on  Pimms  ponA^- 
rosa^  P.  resinosttf  and  P.  iaricio,  L,  abietis-eoncoloris  on  Abies  coitcolor,  L.  t*- 
fecians  on  Abies  concolor,  Dothidea  betulina  on  Birch  sp.,  Mtcrospkt&ra  (£r>- 
siphe)  corni  on  Comus  fiorida^  Fusicladium  sp.  f  on  Abies  Fraseri,  Hysteriot^ 
sis  acicola  n.  gen.  and  n.  sp.  on  Picea  Sitkafnsis,  Includes  various  other  fnn^., 
thirty-four  in  all,  and  figures  numerous  species.  Notes  effects  of  TramfU\i 
pini.  Podosphwra  corni  is  figured  as  a  Microsphttra  and  several  species  are 
very  doubtfully  determined.     (D.  G.  F.) 

E. — DISEASES   of  ornamental  PLANTS. 

446.  Halsted,  B.  D.    An  orchid  anthraonose.    Garden  and  Forest,  vol.4,  No.l75,  Xev 

York,  July  1, 1891,  p.  309.  Notes  a  species  of  Glceosporium  on  orchids,  causitiT 
damaf^e  in  greenlionses.  Thinks  species  distinct  from  GUBosporinm  cin<tum, 
6.  &  C,  having  spores  double  the  latter's  size  and  being  straight  instead  oi 
curved.     (D.  G.  F.) 

447.  Halsted,  B.  D.  Hollyhock  disoaseo.    Garden  and  Forest,  vol.  4,  No.  189,  New  York, 

Oct.  7, 1891,  p.  477,  i  col.  Enumerates  five  ^lifferent  fungous  diseases  of  holly- 
hock: Ceroospora  alih(Hnaj  Pucoina  malvacearunif  ColUtrichum  malfearum, 
PhyUosiicta  althceinay  and  Septoria  Fairmani,  (D.  G.  F. ) 
448  Halsted,  B.  D.  Felaigoniam  blight  Garden  and  Forest,  vol.  4,  No.  187,  New 
York,  Sept.  23, 1891,  p.  453.  Notes,  with  popular  description,  a  CoUeiotrickHm 
and  an  Aschochyia,     (D.  G.  F.) 
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49.  Halsted,  B.  D.  Bvft  of  otxnatioiia.  Garden  and  Forest,  vol.  4,  No.  199,  New  Tork, 
Dec.  16, 1891,  p.  596,  i  col.  Noten  occurrence  of  Uromycea  caryophyllinua  on 
carnations  received  from  Philadelphia  and  ^^ves  brief  description  of  its  ajH 
pearance.  Concludes  that  a  plant  once  rusted  can  not  be  cured.  Thinks 
with  healthy  plants  the  disease  may  be  prevented  by  spraying  with  copper 
salts.    (J.F.J.) 

150.  Kban,  Aucxandrr  Livingbtom.  The  lily  disease  in  Bermuda.  Technology  Quar- 
terly, vol.  3,  No.  3,  Boston,  Aug.,  1890,  pp.  253-260.    Same  as  No.  6.    (D.  6.  F.) 

ILcSl.*  Massre,  Gborob.  a  piimnla  disetse,  Oard.  Chron.,  3d  ser.,  vol.  10,  No.  256, 
London,  Not.  21, 1891,  p.  626,  2  cols.,  fig.  1.  Giyes  an  account  of  a  disease 
caused  by  Bamularia  primulwt  ThUm.,  with  a  figure  and  description  of  the 
fungus;  finds  spores  unable  to  germinate  in  a  1  per  cent  solution  of  copper 
sulphate.    (M.  B.  W.) 

4kS3.  Smith,  W.  G.    Disease  of  hoUyhoeks.    Gard.  Chron.,  3d  ser.,  yoI.  9,  June  27, 
1891,  pp.  791-792,  1  col.,  figs.  2.    The  writer  hais  obtained  the  mature  fruit 
of  a  hollyhock  disease  caused  by  PegUa  $eileroHorum,    Gyres  figures  of  the 
fungus.    (M.  B.  W.) 
(See  also  No.  427.) 

D.— BfiMEDIES,  PBEYENTIYES,  APPLIANCES,  ETC. 

453.  Alwood,  Wm.  B.  Treatment  of  diseases  of  the  apple.  Southern  Planter,  52d 
year.  No.  3,  Richmond,  March,  1891,  pp.  130-131, 3  cols.  Gives  results  of  ex- 
periment in  treatment  of  apple  scab  in  Virginia,  using  one  early  treatment 
with  lye  (1  lb.  concentrated  lye  to  10  gallons  of  water),  followed  by  three 
later  treatments  with  Bordeaux  mixture  containing  2,  4,  and  6  pounds  of 
copper  sulphate;  three  later  treatments  with  the  Masson  mixture  (copper 
sulphate  and  sodium  carbonate),  2, 4,  and  6  pounds  of  copper  sulphate  being 
used  at  the  three  respective  treatments;  three  later  treatments  with  the 
ammoniacal  solution  (3  oz.  copper  carbonate  and  1  quart  of  ammonia 
22^  Baum^);  three  later  treatments  with  potassium  sulphide  (i  oz.  sulphide 
per  gallon  of  water).  Although  author  was  not  present  at  harvest  gives 
statement  of  owner  of  orchard  where  experiment  was  located  which  points 
to  superiority  of  the  ammoniacal  solution  as  a  prevention  of  the  scab. 
Thinks  treatment  with  lye  had  good  efi'ects.     (D.  G.  F.) 

454.  AuLD,  J.  McQueen.  Oxide  of  iron  fbr  foot  rot  Fla.  Disp.,  Farmer  and  Fruit 
Grower,  new  ser.,  vol.  3,  Jacksonville,  June  11,  1891,  p.  463.  Records 
sequence  of  healthy  condition  of  trees  previously  attacked  by  foot  rot  fol> 
lowing  application  of  oxide  of  iron  5-15  pounds  per  tree.     (D.  G.  F.) 

455*  Beucker,  George.  Treatment  of  grape  mildew  at  the  school  of  agiicoltare  at  Mont- 
pellier,  France.  Annals  of  Horticulture  in  N.  Am.  for  1890,  New  York,  1891, 
pp.  82-87.  Translation  by  L.  H.  Bailey  of  article  in  Progrh  Agricole  relative 
to  experiment  with  fungicides  in  treatment  of  graipo  diseases.  The  author 
reports  a  test  of  the  following  fungicides:  Bordeaux  mixture,  verdet  (diba- 
sicacetate  of  copper),  improved  Bordeaux  (ordinary  Bordeaux  with  addition 
of  small  amount  of  ammonia),  Bordeaux  mixture  and  glue,  Masson  mixture, 
(mixture  of  carbonate  of  soda  and  sulphate  of  copper),  gelatinous  hydro- 
carbonate  of  copper,  aluminium  mixture,  Skawinski's  powder,  Skawinski's 
sulphur,  cuprosteattte,  sulfosteatite,  sulfocyanide  of  copper,  snlphated  ver- 
deif  hydrated  sulphate  of  copper,  snlphated  sulphur,  cupro-phosphate,  and 
sulphur  with  cupro-phosphato.  Althou|?h  the  mildew  did  not  make  its  ap- 
pearance in  the  vineyard  treated  the  author  discusses  at  some  length  the 
nature  of  the  difierent  fungicides,  highly  recommending  the  verdet  (dibasic- 
acetate  of  copper)  as  the  most  adhesive  copper  mixture,  remaining  upon 
the  leaves  until  November,  last  spraying  being  made  July  25.  Decides 
the  powders  inferior  to  the  liquids,  but  indicates  cuprosteatite  as  the  best 
powder  remedy.    (D.  G.  F.) 
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456.  BOTSEN,  T.  H.    DiMMM  of  the  grape  and  their  preventioiL    Bept.  N.  J.  State  &)3r 

Agnc,  Trenton,  1891,  pp.  349-^7.  Describes  Peronospora  viHoola  ae  af rul- 
ing grapes  in  New  Jersey ;  also  black  rot.  Gives  method  of  preTention^al 
vocating  spraying  with  Bordeaux  mixture.    (J.F.J.) 

457.  Brunk,  T.  L.    Treatment  of  dadoiporiiim folTUiL    Bot.  Oazette.  voL  16,  No.  9,  Se>t 

15,  1891,  p.  265.  Notice  of  a  paper  read  before  the  Am.  Asso.  Agrric,  C«  1- 
aud  Exper.  Sta.,  August,  1891,  announcing  the  successful  ase  of  carbooii^ 
of  copper  [3  oz.  per  50  gallons  of  water,  1  pound  of  ammonia].     (D.  6.  F. 

458.  Chesteu,  F.  D.    Fongiddea.    Bull.  Delaware  College  Agric.  Ex.  Sta.,  Specif  A. 

Newark,  March,  1890,  pp.  4.  Gives  formula  for  fungicides.  Simple  sol 
sulphate  of  copper,  Bordeaux  mixture,  modified  eau  celeste ;  and  directiori 
for  treatment  of  black  rot  of  grapes,  pear  scab,  pear  and  apple  leaf  bligb:. 
strawberry  leaf  blight,  raspberry  and  blackberry  an thracuose, brown  rot  o: 
peach  and  plum,  gooseberry  mildew,  Irish  potato  blight.     (D.  G.  F.) 

459.  Chester,  F.  D.    The  leaf  blight  of  the  pear  and  the  qvmce.    Bull.  Delaware  Col- 

lege Agrj^.  Ex.  Sta.,  Newark,  No.  13,  July,  1891,  pp.  16,  pi.-  2.  Describes 
disease  caused  by  £it fomofporium  maculatum  and  gives  results  of  com- 
parative tests  of  modified  eau  celeste,  Bordeaux  mixture,  precipitat^I 
carbonate  of  copper,  ammoniacal  carbonate  of  copper,  carbonate  of  cop- 
per and  carbonate  of  ammonia  as  preventives  of 'pear  leaf-blight.  Re- 
ports modified  eau  celeste  as  giving  best  results,  85.1  per  cent  of  sound  fruit 
being  picked  from  trees  sprayed  with  it,  as  opposed  to  84.4  for  Bordeani. 
80.8  for  precipitated  carbonate  of  copper,  78.3  for  ammoniated  carbonate  of 
copper,  66.3  for  carbonate  of  copper  and  carbonate  of  ammonia  mixture, 
and  42.0  for  untreated.  Becords  injury  to  foliage  and  russet  appearance  to 
fruit  caused  by  use  of  the  ammoniated  carbonate  of  copper  mixture,  and 
also  failure  of  combined  treatment  of  ammoniated  carbonate  of  copper,  ami 
carbonate  of  copper  and  carbonate  of  ammonia  mixture  to  effectually  prt^ 
veut  the  qniucc  leaf-blight  caused  by  the  same  fungus.  Mentions  sncee8$- 
ful  treatment  of  1,000  pear  trees  at  Milford,  using  Bordeaux  mixture  as  pn?- 
vontive  of  the  leaf-blight.     (D.  G.  F.) 

460.  Cousins,  W.W.    Potato  blight  prevention.    Gard.Chron.,  3d  ser.,  vol.  10,  No.  254, 

London,  November,  1891,  pp.  558-659,  2\  cols.  Records  a  number  of  success- 
ful treatuieuts  with  Bordeaux  mixture  for  potato  blight  {Peronospora  infest- 
ansT),     (M.  B.  W.) 

461.  Craig,  John.    Treatment  of  apple  seah,  grape  and  gooseberry  mildew.    Bull.  Cen- 

tral Ex.  Farm,  Dept.  Agric,  Canada,  No.  10,  Ottawa,  April,  1891,  pp.  15. 
After  giving  an  account  of  losses  from  the  disease,  quotes  from  Galloway  and 
Scribuer  as  to  the  fungus,  Fusicladium  denditricum,  and  also  from  former's 
report  of  experiments  in  prevention  of  disease;  gives  results  of  experiment.v 
in  Canada  with  fuuj^icides  as  preventive.  Concludes  from  comparative  tests 
of  copper  carbonate  in  suspension  in  water,  ammoniacal  solution,  copper 
sulphate  and  ammonia,  copper  sulphate  dissolved  in  water,  and  hyposulphite 
of  soda,  that  the  copper  carbonate  in  suspension  gave  the  best  results,  even 
exceedinfT  in  efficacy  the  ammoniacal  solution;  that  the  copper  sulphate,  and 
ammonia  and  copper  sulphate  dissolved  in  water  injured  the  foliage,  while 
the  b yposnlphite  of  soda  showed  no  effects  because  experiment  was  ruined  , 
by  leaf  crumpler.  Gives  formulae  for  preparation  of  fungicides  and  direc- 
tions for  treatment  and  also  method  for  home  preparation  of  copper  carbon- 
ate. Discusses  treatment  of  grape  mildew  (Peronospora  viticola)  and  goose- 
berry mildew.  (Sphcerotheca  mors-uvce,  B  &  C.)  (D.  G.  F.) 
463*  Degrcixy,  L.  Lea  approviiionnementiponr  les  traitementi  oontre  le  mildioo.  Pro- 
g^^8  Agricole,  8*  ann.,  Montpellier,  Nov.  29, 1891,  p.  509,  one-eighth  page.  Re 
fers  to  treatment  of  plants  with  copper  preparations,  and  advises  that  for 
1892  provision  be  made  to  treat  mildew  with  sulphate  of  copper.     (J.  F.  J.) 
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G3*  DiLLKR,  Isaac  B.  [Report  on  the  AgricnltnTe,  eto.,  of]  Florence,  [Italy]. 
Rep'ts  from  the  conBuls  of  U.  B.,  No.  128,  Washingtoo,  May,  1891,  pp.  34-41. 
Refers  (p.  34)  to  inBtructions  given  by  Prof.  Ferrari,  of  the  Royal  Technical 
Institute,  to  the  soldiers  of  the  farming  class  on  the  following  subjects: 
(1)  Peronospora,  its  character,  development,  damages,  and  remedies.  (2) 
Treatment  and  method  of  applying  sulphate  of  copper.  (3)  Phylloxera,  its 
character  and  how  to  prevent  its  spread.  Over  200  soldiers  have  attended 
the  lectures,  and  great  interest  was  manifested.    (J.  F.  J.) 

04*  DoD,  C.  WoiXBT.  Fdrtogaese  remedy  for  vine  mildew.  Gard.  Chron.,  3d  ser., 
vol.  9,  No.  210,  London,  Jan.  3, 1891,  p.  23,  one-third  col.  Mentions  a  patented 
fungicide  containing  sulphur,  sulphate  of  copper,  and  lime  in  the  form  of 
powder,  for  use  against  ^e  Peronospora  of  the  vine.    (M.  B.  W.) 

65.  Fairchild,  D.  G.  Flant  diseases.  Ann.  of  Hort.  in  N.  Am.  for  1890,  New  Tork, 
1891,  pp.  76-82.  Gives  popular  account  of  advances  made  during  the  year 
in  the  study  and  prevention  of  plant  diseases.    (J.  F.  J.) 

ee.  Galloway,  B.  T.  A  government  spraying  device.  Pacific  Rural  Press,  vol.  40, 
No.  24,  San  Francisco,  Deo.  13, 1890,  p.  499,  figs.  8.  Reprint  with  figures  of 
article  in  Journal  of  Mycology,  vol.  6,  p.  61.    (D.  G.  F.) 

67.  Galloway,  B.T.  Does  it  pay  to  spray  1  Pop.  Gardening,  vol.  6,  No.  31,  Buffalo, 
Oct.,  1891,  p.  266, 1  col.  Gives  extract  of  paper  read  before  the  Society  for  the 
Promotion  of  Agricultural  Science,  Aug.,  1891,  Washington,  D.  C.  Records 
results  of  experiments  in  Virginia  in  1891,  with  following  fangicides  as  pre- 
ventives of  black  rot  of  the  grape :  Ammoniacal  copper  carbonate  solution, 
modified  eau  celeste,  precipitated  carbonate  of  copper  solution,  copper  sac- 
charate,  copper  carbonate  and  glue  mixture,  Bordeaux  mixture,  copper  ace- 
tate, and  copper  chloride  mixture.  Each  of  the  above  fungicides  contained 
approximately  the  same  amount  of  copper  as  the  ammoniacal  solution,  0.1  oz. 
per  gaUon  of  water.  Reports  results  of  the  copper  mixture  as  increasing  the 
yield  of  perfect  fruit  from  20  to  50  per  cent,  while  use  of  several  non-cuprio 
mixtures  (potassium  sulphide,  sodium  hyposulphite)  gave  increase  of  20  to 
88  per  cent.  Adds  result  on  experiment  with  full  and  half  strength  of  Bor- 
deaux mixture,  concluding  the  two  mixtures  to  stand  in  relation  of  96: 86  in 
effectiveness.  Reports  experiment  with  pear  leaf-blight  and  scab  with  same 
fungicides,  in  which  the  copper  mixtures  apparently  slightly  iigured  fruit 
and  foliage.    (D.  G.  F.) 

468.  Galloway,  B.  T.   Fangousdiseaies  of  the  grape  and  their  treatment.    Farmers' Bull., 

No.  4,  U.  S.  Dept.  of  Agric,  Feb.,  1891,  pp.  12.  Gives  a  brief  description  of 
grape  Peronospora,  powdery  mildew,  black  rot,  and  anthracnose.  Describes 
remedies  and  gives  formul®  for  making  fungicides.  Gives  methods  for 
treatments  and  mode  of  applying  fungicides,  together  with  estimated  cost 
of  treatments  and  value  of  the  same.    (J.  F.  J.) 

469.  Galloway,  B.  T.    Plant  diseases  and  their  treatment.    Southern  Planter,  52d  year, 

Richmond,  Noe.  10, 11,  Oct.,  Nov.,  1891,  pp.  648-650, 615-616.  Gives  paper  read 
before  Farmers'  Institute  at  CharlotteBville,ya.  A  popular  address.  Sketches 
the  rise  of  study  of  plant  pathology  in  America,  especially  work  of  the  De- 
partment of  Agriculture.  Gives  formulie  for  various  fungicides  and  most 
approved  methods  of  treatment  of  black  rot,  downy  mildew,  and  anthrac- 
nose of  the  grape,  potato  rot,  apple  scab,  and  ieaf  blight  of  the  pear.  An« 
swers  numerous  queries  of  audience.    (D.  G.  F.) 

470.  Galloway,  B.  T.    Plant  diseases  and  their  treatment.    Ann.  Rept.  N.  J.  State  Board 

Agric,  vol.  18,  Trenton,  1891,  pp.  73-^,  pi.  2,  fig.  4.  Mentions  results  of  treat- 
ment of  grapes  for  black  rot  and  pear  seedlings  for  leaf-blight.  Refers  to 
fungicides  and  spraying  apparatus  used,  giving  formuln  and  description  of 
apparatus,  with  instructions  as  to  best  methods.  Quotes  "Yellows''  law  of 
Michigan  passed  in  1881,  and  briefly  describes  the  disease.    (J.  F.  J.) 
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471.  Gallowat,  B.  T.    Btotnt  pragrcH  hi  tbe  trMtmeat  if  tbe diiiMM of  ymimamn  fro. 

Garden  and  Forest,  vol.  4,  No.  189,  New  York,  Oct.  7, 1891,  pp.  478-479.  ii 
address  before  the  American  Pomological  Society,  Sept.,  1891.  GiTee  rer 
of  work  done  for  prevention  of  pear  leaf-blight  and  apple  scab.  Gives  > 
scription  of  two-horse  machines  for  spraying  nursery  stock,  and  direetion^  * 
treatment  of  nnrsery  stock  and  apple  trees  for  apple  scab.  (D.  G.  F.).  ^~ 
also  Scient.  Am.  Supple.,  vol.  32,  N.  Y.,  Oct.  31,  1891,  p.  13205. 

472.  Galloway,  B.  T.    Treatment  of  mnsery  itodk  tat  leaf  Might  sad  powdwy  ariMaw.   r- 

cular  No.  10,  Di v.  of  Veg.  Path.,  U.  S.  Dept.  of  Agric. ,  1891,  pp.  8,  figs.  3.  f^i  ^ 
formuiffi  for  preparation  of  fungicides  used  in  treatment;  Bordeaux  mixttu- 
and  ammouiacal  solution,  with  instructions  for  their  use  and  most  appro^K 
appliances  for  their  application.  (D.  G.  F.) 
4Y8«  Goethe,  R.  ¥nirkimg  doe  Kapferkalkas  gegon  pflamliohe  nad  tldariMhe  Scbadliafa 
Bericht  K.  Lehranst.  fUr  Obst.  und  Weinban,  fUr  d  jabr  188a-'90.  \^  i<^ 
baden,  1891,  pp.  29-30.  Refers  to  a  previous  pax>er  in  the  report  for  ISbT-V, 
Experiments  show  that  a  solution  of  2  kg.  of  copper  sulphate  and  3  kg.  frt^^ 
burnt  and  4  kg.  fresh  slacked  lime  to  100  1.  water  successfully  coui^^r 
Fuaicladium  pjfrinum  and  F.  dendritioum,  EryHphe  panno9a  and  Spktereita  ^tm- 
UnCf  and  these  can  be  long  held  if  the  trees  are  sprayed  with  a  solntiaD  ot 
half  the  above  strength  before  flowering  and  full  strength  afterward.^ 
PortkeHa  ehrytorrkcea,  L.,  and  the  Bomhyx  neustria^  L.,  become  stiff  aid 
immovable  after  eating  sprayed  leaves.  They  then  pupate.  Other  insecU 
are  enumerated  that  can  be  successfully  combated  with  the  mixtiin^ 
(W.  T.  8.) 

474.  Grkrn,  W.  J.     Treatment  of  raspberry  anthiaeniose.    Bull.  Ohio  Agric.  Ex.  Sta. 

2nd  ser.,  vol.  4,  No.  6,  Columbus,  Oct.,  1891,  pp.  119-121.  Gives  prelimiDarr 
report  on  treatment  of  raspberry  anthraonose  with  weak  Bordeaux  mixtni^ 
(copper  sulphate  4  lbs.,  lime  4  lbs.,  water  50  gallons);  thinks  results  arf 
encouraging,  though  not  to  be  considered  conclusive  before  a  second  seasoo- 
(D.G.F.) 

475.  Halsted,  B.  D.     Ats  ftmgioldes  abnsedl    Garden  and  Forest,  voL  4  No.  1^,  Nev 

York,  July  29, 1891,  p.  359,  i  col.  Points  out  the  imaginary  character  of  any 
danger  from  proper  use  of  fungicides.  Replies  to  Dr.  Hoekins's  objection  by 
statement  that  fiingicides  do  not  contain  arsenic.    (D.  G.  F.) 

476.  Halstbad,  B.  D.     The  eranbery  soald.     Garden  and  Forest,  vol.  4,  No.  1^. 

Nov.  4, 1891,  p.  524.  Remarks  on  the  unusual  abundance  of  the  scald  in  Nev 
Jersey  bogs,  and  ineffectual  use  of  ordinary  fungicides  in  its  prevention. 
Recommends  covering  the  bogs  with  thick  layer  of  sand.     (D.  G.  F. ) 

477.  HiCKMAK,  J.  F.    Treatment  of  leed  to  destroy  mut  gems.    Bull.  Ohio  Agric.  Ex. 

Sta.,  2nd  ser.,  vol.  4,  No.  4,  Columbus,  Aug.  25, 1891,  pp.  84-88.  Gives  resnlt^ 
of  treatment  of  wheat  for  stinking  smut  or  bunt,  using  various  strength  of 
copper  sulphate  and  hot  water  at  varying  temperature,  after  Jensen.  Finds 
the  best  result  obtained  from  use  of  hot-water  treatment  at  temperature  of 
132"^  to  136^  F.  and  140^  to  144<^  F.  In  5,000  heads  from  untreated  portion, 
38  smutted  heads  were  found,  while  in  5,000  from  portions  treated  with  hot 
water  as  above  none  were  found.  Finds  no  injury  to  grains  from  treatmeot 
with  copper  sulphate  4  oz.  per  12  gallons  of  water.     (D.  G.  F. ) 

478.  High,  Geo.  M.    Spraying  grapes  with  eau  oeleste.    Cult,  and  Country  Gent.,  vol. 

56,  Albany,  Jan.  29, 1891,  pp.  88-89,  i  col.  Notes  successful  use  of  eau  celesta 
in  prevention  of  grape  diseskses  at  Middle  Bass  Island,  Lake  Erie.  Places 
ratio  of  yield  of  sprayed  to  unsprayed  as  2i  to  3  tons  to  1  ton  or  less.  Reports 
200  acres  as  being  sprayed  with  solution  and  gives  account  of  analysis  msuie 
of  grapes  sprayed,  showing  only  trace  of  copper  on  clusters  sprayed  4  times. 
(D.F.G.) 

479.  [HuNN,  C.  E.]    Goosebeny  mildew— how  prevented.    BulL  N.  Y.  Agric.  Ex.  StA, 

new  ser.,  No.  36,  Geneva,  Sept.,  1891,  pp.  645-646.     Gives  results  of  success- 
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fill  treatmeDtfl  of  powdery  mildew  with  potaMlam  sulphide,  i  oz.  to  a  gal- 
lon of  water.    (D.  G.  F.) 

.  JoNKS,  L.  R.  Blaek  knot  of  plum  and  eherxy.  Fourth  Ann.  Rept.  Vt.  State  Agric. 
£xper.  Sta.y  Burlington,  1890,  p.  141.  Recommends  cutting  out  and  burning 
all  knots  as  remedy ;  also  advocates  State  legislation  against  disease.  (D. 
G.  F.) 

.  JoXBS,  L.  R.  Pototo  Uight  and  rot  Bull.  Vermont  State  Ex.  Sta.,  No.  24,  Burling- 
ton, May,  1891,  pp.  1^-32, 1  diagram.  Records  results  of  an  experiment  in  the 
tren tment  of  Phytophthora  infestans  by  use  of  Bordeaux  mixture.  Shows  that 
a  single  application  of  the  mixture,  Aug.  18,  affcer  first  appearance  of  the  dis- 
ease, reduced  the  amount  of  rotten  tubers  tol5.3  per  cent ;  two  treatments, 
Aug.  18  and  Sept.  16  reduced  the  amount  to  9.7  per  cent,  as  opposed  to  53  per 
cent  in  the  untreated  portion  of  the  field.  Giyes  cost  of  the  mixture  and 
description  for  application.  Records  negative  experiment  of  attempt  to  disin- 
fect tubers  already  affected.  Concludes  that  tubers  soalced  in  copper  sulphate 
were  more  or  less  injured,  as  were  also  tubers  soaked  in  warm  water  or  in  a 
moist  oven,  while  plants  from  tubers  heated  to  106^-108^  F.  in  dry  oven  for  6 
to  24  hours  were  on  an  average  larger  than  plants  from  untreated  tubers. 
Gives  data  showing  that  the  dry  rot  appears  more  commonly  at  stem  than 
at  seed  end  of  tuber.  (D.  G.  F.)  (See  also  4th  Rept.  Vt.  Agric.  Ex.  Sta., 
Burlington,  1890,  pp.  131-136.) 

^.  Ki:llerman,  W.  A.  Com  imut  Bull.  Kansas  State  Agric.  Ex.  Sta.,  Bot.  Dept., 
No.  23,  Manhattan,  Aug.,  1891,  pp.  101-104.  Gives  results  of  hothouse  and 
field  experiment  to  determine  the  possibility  of  artificially  infecting  young  com 
plants  with  smut  from  sorghum  ( Ustilago  Seiliana)  and  also  with  com  smut 
( Ustilago  eea-may  9),y7hich  proved  entirely  negative.  Spraying  experiments  us- 
ing Bordeaux  mixture,  iron  chloride,  and  potassium  sulphide,  did  not  prove  ef- 
fective in  the  prevention  of  the  smut.     (D.  G.  F.) 

83.  Rellkuman,  W.  a.  Second  report  on  ftmgiddes  finr  itinldng  imut  of  wheat  Bull. 
Kansas  State  Coll.  Agric.  Ex.  Sta.,  Bot.  Dept.,  No.  21,  Aug.,  1891,  pp.  47-72,  pi. 
1.  Records  second  series  of  experiments  in  prevention  of  the  stinking  smut 
by  the  use  of  fungicides  in  treatment  of  seed  wheat.  Calls  attention 
to  discrepancy  between  Jensen's  experiments  and  Kansas  experiments, 
explaining  it  partially  by  discovery  of  inaccuray  in  thermometer  used 
by  the  author,  and  thinks  frurther  the  difference  in  estimation  of  smut 
may  aid  in  the  explanation.  Discusses  the  extra  increase  in  yield 
caused  by  the  treatments  and  gives  results  from  treatment  of  seed  for  93  plats 
with  94  controls.  Finds  18  of  the  treatments  destroyed  all  the  smut  and 
gave  a  yield  of  grain  greater  than  the  average  of  the  two  adjacent  untreated 
plats,  29  of  the  treatments  decreased  amount  of  smut  to  less  than  1  per  cent 
and  gave  yield  larger  than  average  of  the  two  untreated  plats,  while  27  of  the 
treatments  injured  the  seed  and  2  entirely  killed  it.  Concludes  with  direc- 
tions for  use  of  the  Jensen  hot- water  method,  which  consists  in  immersing 
seed  wheat  in  water  at  131^  F.  for  15  minutes.     (D.  G.  F.) 

484.  Kkllrrman,  W.  A.  Smutof  oats  in  1891.  Bull.  Kansas  State  Agric.  Coll.  Ex.  Sta., 
Bot.  Dept.  No.  22,  August,  1891,  pp.  73-81.  Estimates  the  amount  of  smut 
in  vicinity  of  Manhattan,  Kans.,  as  varying  from  3.2  to  7.92  per  cent,  in 
1891.  Gives  results  of  series  of  experiments  to  test  efficacy  of  immersing 
seed  in  various  strengths  of  solution  of  potassium  sulphide  for  various 
periods  of  time  as  preventive  of  the  smut.  Also  test  of  use  of  flowers  of 
sulphur.  Shows  great  efficacy  of  potassium  sulphide,  recommending  for- 
mula of  1  pound  sulphide  in  20  gallons  of  water,  seed  to  be  immersed  24 
hours ;  or  2  pounds  sulphide  in  20  gallons  water,  seed  to  be  immersed  only  8 
to  12  hours.  To  determine  more  accurately  the  extra  increase,  t.  e.  the 
increase  above  that  equal  to  the  amount  destroyed  by  the  smut,  five  differ- 
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ent  treatments  of  hot  water  and  one  of  potassium  sulphide  repoai 
in  six  different  plats  were  made.  The  results  show  an  average  extra  inerea 
of  treated  over  untreated  of  at  least  double  the  amount  of  that  dmxts^ 
by  smut  in  the  untreated  plate.    (D.  G.  F.) 

485.  Kkllkrhan,  W.  A.    Smnts  of  sozghnm.    Bull  Kansas  State  Agrie.  ColL  Ex.  Stv 

Bot.  Dept.y  No.  23,  Aug.,  1891,  pp.  95-101,  pi.  3.  Distinguishes  tmes^ 
of  sorghum  smut  in  Kansas:  Grain  smut  ( VBiilago  Borghi  (Linkf)  Passen 
and  head  smut  {UBtilago  JSeiltana,  Kuhn),  giving  distribution  va  Usitr 
States  as  far  as  known.  Records  series  of  experiments  in  greenhonsf.  pr^ 
ing  possibility  of  infection  of  sorghum  plants  by  infection  of  seed  ^iw 
spores,  and  series  of  field  experiments  with  fungicides^  which  gave  cosci- 
dictory  results.  (D.  G.  F.) 

486.  Kellkrman,  W.  A.    Spraying  to  prersnt  wheat  mit.    Bull.  Kansas  State  A|r£. 

Ex.  Sta.,  Bot.  Dept.,  No.  22,  Aug.,  1891,  pp.  9Q-a3.  Gives  result  of  experiiK-- 
with  several  varieties  of  wheat,  barley,  and  oats  to  ascertain  the  value  c' 
sulphur,  potassium  sulphide,  iron  chloride,  and  the  Bordeaux  mixtnre » 
fungicides  in  prevention  of  the  rust.  Finds,  although  the  attack  of  the  t^ 
was  a  violent  one,  none  of  the  treatments  prevented  the  disease  pereeptiblj. 
Bordeaux  mixture  possibly  excepted,  as  giving  slightly  beneficial  re»alt& 
(D.  G.  F.) 

487.  Kellerman,  W.  A.    Test  of  Amgisidss  to  proirant  loose   smut    of  whMt   Ball 

Kansas  State  Agrio.  Coll.  Ex.  Sta.,  Bot.  Dept.,  No.  22,  Aug.,  1891,  pp.  81-^ 
Reports  amount  of  loose  smut  of  wheat  on  college  farm  in  1891  as  nnpsi 
from  0  per  cent  to  16  per  cent.  Gives  entirely  negative  results  of  nse  of  fol- 
lowing chemicals  as  fimgicides  in  its  prevention :  Bordeaux  mixture,  eja 
celeste,  potassium  bichromate,  copper  nitrate,  copper  sulphate,  eopper 
chloride,  mercuric  chloride.  Ward's  seed  manure,  and  hot  water;  lO9pU0 
in  experiment.    (D.  G.  F.) 

488.  KiLGORE,  B.  W.  ComUnatifla  of  azienites  with  ftmgiddss.    BulL  North   Carolisi 

Agric.  Ex.  Sta.,  No.  77  6,  Technical  No.  2,  Raleigh,  July  1, 1891,  pp.  ^11.  Gi^ 
analyses  showing  amount  of  soluble  arsenic  (AsjOs)  in  arsenical  miitoni 
having  in  solution  copperas,  copper  sulphate,  and  iron  chloride.  Finds  the 
injury  to  the  leaves  is  in  direct  proportion  to  the  amount  of  soluble  sn^^ 
present  in  the  mixtures  and  that  this  amount  is  increased  by  the  mixings 
the  above  substances  with  white  arsenic,  Paris  green,  or  London  purple- 
Shows  entire  absence  of  soluble  arsenic  in  mixtures  of  Paris  green  or  iM- 
don  purple  with  Bordeaux  mixture  and  records  no  iU  effects  to  leaves  of  fi& 
grape,  mulberry,  blackberry,  peach,  pear,  and  apple  from  the  applicatioo  o/" 
these  mixtures.  Proportion,  1  pound  of  arsenite  to  100  gallons  of  inixtxii«> 
Shows  great  power  of  ammonia  and  sodium  carbonate  as  solvents  of  seb^' 
ites  and  warns  against  use  of  eau  celeste  with  arsenites.    (D.  G.  F. ) 

489.  Kinney,  L.  F.  The  downy  mildew  of  the  potato  hUght.    The  Bordeaux  mizfiax*  >•  * 

preventive  of  the  potato  blight,  ezpezunents  with,  at  this  station.  3d  Ann.  ^V^ 
R.  I.  Agric.  Ex.  Sta.,  Part  U,  Providence,  Jan.,  1891,  pp.  137-152  pL4.  After 
giving  description  of  disease,  copying  Scribner,  records  results  of  field  ex- 
periment in  its  treatment.  The  experiment  was  made  in  field  of  90  ^' 
fereut  varieties  of  potatoes,  and  careful  estimates  of  number  and  weight  of 
tubers  from  vines  sprayed  and  not  sprayed  with  Bordeaux  mixture,  fonnfl^ 
6,  show  that  late  potatoes  were  much  more  benefited  by  spraying  than  vere 
early  varieties.  Concludes  yield  of  merchantable  tubers  was  incressetl  ^.9 
per  cent  by  spraying  three  times  with  Boi  deaux  mixture,  duo  to  increase  is 
size  of  tubers ;  that  percentage  of  rotted  tubers  was  150  per  cent  greater  in  ao* 
treated  than  treated  vines;  that  the  yield  of  merchantable  potatoes  yf^sio' 
creased  34.5  per  cent  by  five  sprayings  and  the  rot  decreased,  when  correc<^^° 
for  varieties  Ib  made, by  253.3  per  cent  in  number  of  affected  tubers.  (D.  6*  ^ * ) 
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^O.  [f  Masters,  M.T.]  Amexieaa  blight  and  OAnker.  Oard.  Cliron.,3d.  ser.,  yol.  9, 
LondoDyp.  114,  i  col.  Gives  a  formula  for  a  remedy  for  this  disease  made 
up  of  lime,  sulphur,  soap,  paraffin,  boiled  oil,  aud  nux  yomioa.    (M.  B.  W.) 

91..  [f  Masters,  M.  T.]  Apple  loab.  Gard.  Chron.,  3d  ser.,  vol.  9,May  30, 1891,  p. 
677,  i  col.  Note  on  treatment  taken  from  Bulletin  No.  10,  Central  £xpt.  Farm, 
Dept.  of  Agriculture,  Ottawa,  Canada.    (M.  B.  W. ) 

99.  [f  Masters,  M.T.]  BonilUe  bordelaiia  and  Frenoh  wines.  Gard.  Chron.,  dd  ser., 
vol.  9,  May  16, 1891,  p.  621,  i  col.  Refers  to  report  of  British  consul  at  Bor- 
deaux, relating  to  analyses  recently  made  by  the  Agricricultural  Society  of 
Gironde  of  wines  made  from  grapes  treated  with  Bordeaux  mixture,  show- 
ing them  to  be  quite  innocuous.    (D.  G.  F.) 

93.  [f  Masters,  M.  T.]  Carbonate  of  oopper.  Gard.  Chron.,  3d  ser.,  vol.  9,  May  30, 
1891,  p.  677, 6  lines.  Directions  for  making  with  copper  sulphate  and  sodium 
carbonate.    (M.B.W.) 

194  •  [  t  BIasters,  M.  T.]  Copper  oompomids  for  plant  disease.  Gard.  Chron.,  3d  ser., 
vol.  10,  Aug.  15,  1891,  p.  196,  i  col.  Notices  their  growing  importance  in 
horticulture,  and  the  use  of  Bordeaux  mixture  to  prevent  FeranoBpora  Sehacktii 
on  the  sugar  beet.    (M.  B.  W.) 

[9ii*  [f  Masters,  M.  T.]  Copper  ralpbate  as  a  ftmgicide.  Gard.  Chron.,  3d  ser.,  voL 
9,  May  30, 1891  p.  678,  i  col.  Quotes  from  Burrill,  of  the  lU.  Agric.  Expt.  Sta., 
that  the  copper  compounds  are  efficient  remedies  for  many  plant  diseases. 
(M.B.W.) 

L90*  [f  Masters,  M.  T.]  Gooseberry  mildew,  bow  prevented.  Gard.  Chron.,  Sd  ser., 
vol.  9,  June  6, 1891,  p.  708,  i  col.  Notes  the  successful  treatment  of  this  disease 
at  the  New  York  Agric.  Expt.  Sta.,  Geneva,  with  potassium  sulphide.  (M« 
B.W.) 
[  f  Masters,  M.  T.]  lime  as  a  preservative  for  potatoes  and  fridt  Gard.  Chron., 
3d  ser.,  vol.  10,  Oct.  17, 1891,  p.  460,  i  col.  States  that  M.  Montclair  success- 
fully preserved  fruits  and  potatoes  from  decay  by  the  use  of  Ume.  (M.  B.  W.) 
[  f  .Masters,  M.  T.]  Xildew.  Gard.  Chron.,  3d  ser.,  voL  9,  June  6, 1891,  p.  708, 
i  col.  Review  of  circular  by  B.  T.  Galloway;  states  that  10,000,000  young 
fruit  trees  will  be  treated  this  year.  (M.  B.  W.) 
[  f  Masters,  M.  T.]  Peaeh  bUster.  Gard.  Chron.,  3d  ser.,  vol.  10,  Oct.  24, 1891, 
p.  491,  4  lines.  M.  de  la  Bastie,  president  of  the  Pomologioal  Society  of 
France,  is  said  to  have  prevented  this  by  the  use  of  sulphate  of  copper.  (M. 
B.W.) 
[f  Masters,  M.  T.]  Fototo  disease  and  the  Bordeaux  mixture.  Gard.  Chron.,  3d 
ser.,  vol.  10,  Nov.  21, 1891,  p.  617,  i  col.  Note  stating  that  the  treatment  by  this 
means  was  reported  successful  to  the  U.  S.  Dept.  of  Agriculture.  (M.  B.  W.) 
[f  Masters,  M.  T.]  Potato  expeiimenti.  Gard.  Chron.,  3d  ser.,  vol.  10,  Aug.  1, 
1891,  p.  137,  i  col.  Notes  the  fact  that  the  Koyal  Agric.  Soc.  is  carrying  on  ex- 
periments with  sulphate  of  copper  to  prevent  disease  of  potatoes.  (M.  B.  W. ) 
[  f  Masters,  M.  T.]  Solpbate  of  oopper  and  potato  disease.  Gard.  Chron.,  3d  ser., 
vol.  9,  May  2, 1891,  p.  561,  i  col.  Says  that  there  is  no  question  of  its  effi- 
ciency and  notes  successful  experiments  at  the  Conn.  Agric.  Expt.  Sta.  (M. 
B.W.) 

M8«  [f  Masters,  M.T.]  The  destnietioii  of  blight  on  plum  treeo.  Gard.  Chron.,  3d  ser., 
vol.  10,  Nov.  21, 1891,  p.  618,  i  col.  Gives  formula  for  a  mixture  to  spray  on 
plum  trees  *'  to  destroy  blight  and  insect  pests  generaUy. "    (M.  B.  W.) 

5M»  [t  Masters,  M.  T.]  The  potato  diieaae.  Gard.  Chron.,  3d  ser.,  vol.  10,  July  4, 
1891,  p.  14,  li  cols.  A  warning  to  potato-growers  to  be  ready  to  combat  the 
disease  on  its  first  appearance.  Becommends  Bordeaux  mixture  aud  other 
fungicides.    (M.B.W.) 

M5.  [f  Masters,  M.  T.]  The  potato  disease.  Gard.  Chron.,  3d  ser.,  vol.  10,  July  11, 
1891,  p.  47,  i  col.  Recommends  for  treatment  Tait's  anti-blight,  a  dry  pow- 
der.   (M.  B.W.) 

1678S-2fo.2 8 
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[f  Masters,  M.  T.]  Hm  potato  dSMftM.  G«rd.  Chron.,  3d  aer,,  roL  10,  Oct.  ^ 
1891,  p.  490,  i  col.  States  that  tnbera  of  potatoes  whose  foliage  had  U^ 
treated  with  copper  were  submitted  to  chemical  analysis,  and.  leas  than  oi^ 
hundredth  grain  of  copper  per  pound  was  found,  the  same  as  in  the  nntreit^i 
(M.  B.  W.) 

607.  McCarthy,  Gerald.  Flaat  diieasss  and  how  to  oomhat  them.  Bull.  Nort^  Cai^ 
liua  Agric.  £x.  Sta.,  No.  76,  Raleigh,  Mar.,  1891,  pp.  20.  Gives  popcln 
review  of  what  fungi  are,  general  means  of  prevention,  sanitary,  etc.  in^f 
formulae  of  fungicides,  pointing  to  error  in  translating  valae  ot  hectoliter  j: 
the  French  into  22  gall.  English  measure,  instead  of  26^  gall.  U.  S.  atand&rt:. 
Following  mixtures  described :  Simple  solution  of  copper  sulphate,  siiDp!^ 
solution  iron  sulphate,  Bordeaux  mixture,  modified  eau  celeste,  BurgnDdy 
mixture  modified  (cop.  sulphate,  2^  lbs. ;  sodium  carbonate,  3^  lbs*. ;  hard  soap. 
one-half  lb.,  water,  22  gallons),  ammoniacal  solution,  Nessler's  powder  fcop . 
sulphate,  1  lb. ;  air-slaked  lime,  2  lbs. ;  road  dust  or  gypsum,  10  Iba. ;  wat-er.  1 
gallon).  Discusses  spraying  machinery,  protection  afforded  by  woodm 
covering  to  trellises,  and  the  diseases  of  black  rot  {Lcntadia  BidteeUn)^  milder 
{Perono»poraviiioola)f  anthracnose  {Sphaoel&ma  ampelinum)^  black  knot  (Plor- 
rightia  morhosa),  peach  rot  {Monilia  fruetigeiia),  apple  scab  (FmsieUuUtM  d»- 
driticnm)j  pear-leaf  blight  {Entamotporium  maculaium),  pear  fire-blight,  pe.i'  h 
yellows,  potato  blight  (Phjfiophthara  infeaiant),  rust  of  cereals  (PaoctAri 
graminis),  smut  of  small  grains  {TilleHa  /osteiM  and  Uaiilago  seffetmm),  com 
smut  ( U8til€Lgo  maydis)  ergot  {Clavieepa  purpurett).    (D.  G.  F.) 

606.  McCarthy,  Qrrald.  Sptaying,  ito  value  and  danger.  Cult,  and  Country  Gent. 
vol.  56,  No.  2000,  Albany,  June  11, 1891,  p.  477, 2  cols.  Southern  Planter,  ^ 
year,  Richmond,  Aug.,  1891,  p.  430.  Notice  of  paper  on  "copper  salts,  a  ik«- 
sible  source  of  dauger ''  published  in  Agrlo.  Science,  vol.  5,  June,  1891,  pp. 
15^158.    See  No.  295.     (D.  G.  F.) 

609.  Pammel,  L.  H.  Treatment  of  ftmgns  diseases.  Bull.  Iowa  Agric.  Ex.  Sta.,  No.  13 
[Ames],  Des  Moines,  May,  1891,  pp.  31-61,  figs.  22.  Summarizes  work  upon 
treatment  of  black  rot  of  grai>es  and  pear  leaf-blight;  gives  formnle  and 
cost  of  fungicides ;  apparatus  for  their  application.  Reports  the  fail  ore  of 
two  sprayings  of  Bordeaux  mixture  and  one  of  ammoniacal  aolution  to  pre- 
vent the  apple  rust  {BcMtelia)  and  also  the  negative  results  from  an  experiment 
in  the  treatment  of  plum  rust.  Septoria  rihU  and  Cerootpara  amgulatu  more 
or  less  successfully  treated  with  one  spraying  of  Bordeaux  and  two  of  am- 
moniacal solution.  Gives  results  of  an  experiment  in  the  use  of  Bordeaax 
mixture  and  ammoniacal  solution  in  the  treatment  of  Cylindra^Hfrimm  paii, 
Karsten  (spot  disease  of  cherry.)  Brief  instructions  as  to  the  treatment  of 
apple  scab,  strawberry  leaf-blight,  spot  disease  of  the  cherry  and  plum,  pear 
leaf- blight,  spot  disease  of  currants,  and  potato  rot.    (D.  G.  F.) 

910.  Pearson,  A.  W.  Copper  lalts  and  vegetation.  Garden  and  Forest,  vol.  4,  No.  191, 
New  York,  Oct.  21, 1891,  pp.  498-500,  li  cols.  Shows  danger  of  excessive  use  of 
copper  salts  as  fungicides,  giving  results  of  treatment  of  Peachblow  potatoes 
continuously  with  Bordeaux  mixture.  Finds  in  treatment  of  com  with  cop- 
per sulphate,  of  potato  seed  with  Bordeaux  mixture,  and  sweet  potatoes  in 
the  hotbed  that  their  germination  was  seriously  retarded.  Sweet  potatot^ 
planted  in  hotbeds  following  seed  previously  treated  with  Bordeaux  mixture 
failed  to  sprout,  lliinks  the  surface-feeding  plants,  weeds,  etc.,  in  treated 
vineyards  have  been  aifected  by  the  use  of  the  copper  fungicides.    (D.  G.V.) 

611.  Periam,  Jonathan.    Strawberry  leaf-Uight  ftmgns.    Prairie  Farmer,  vol.  63,  No. 

36,  Chicago,  September  5,  1891,  p.  566,  one-half  col.,  fig.  1.    Gives  popular 
extract  from  Bull.  Ky.  Agric.  Ex.  Sta.    See  No.  197.     (D.  G.  F.) 

612.  Petkkmann,  M.    Treatment  of  potato  disease.    Agriculture  Science,  vol.  5,  No.  7, 

J  uly,  1891,  pp.  182-183.    Reviewed  from  Jour,  d' Agric.  prat.,  vol.  55,  Bruxelh^s, 
Jan.,  1891,  pp.  499-^1.    Shows  effectiveness  of  Bordeaux  mixture  (50  kilos 
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of  cryst.  copper  snlpliate,  25  kilos  of  lime,  and  25  hectoliters  of  water)  and 
mixture  of  iron  sulphate  and  lime  (50  kilos  iron  snlphate,  25  kilos  of  lime, 
25  hectoliters  of  wat«r)  in  treating  Phytaphthora  infettant.  The  Bordeaux 
mixture  gave  the  most  satisfactory  results,  and  the  author  feels  warranted 
in  recommending  provisionally  the  use  of  the  mixture  immediately  upon 
appearance  of  the  disease.  An  analysis  of  soil  and  plant  sprayed  June  21, 
made  Aug.  4,  gave  no  signs  of  copper.     (D.  G.  F.) 

913.  Plowright,  C.  B.  Bordeaux  mixtnxe  and  the  potato  diisaie.  Qard.  Chron.,  3d 
ser.,  vol.  10,  No.  256,  London,  Nov.  21,  1891,  pp.  609-610,  li  cols.  Describes 
the  experiment  of  Mr.  R.  Brown,  of  Donagmore,  Tyrone,  in  which  he  disease 
was  successfully  treated.    (M.  B.  W.) 

514.  Plowright,  C.  B.  Xessn.  Suttoa  k  Bomf  expezimeati  with  Bordeaux  mixture. 
Gard.Chron.,  3d  ser..  No.  253,  vol.  10,  Oct.  23,  1891,  p.  523,  two-thirds  col. 
States  that  these  experiments  in  treatment  of  potato  blight  were  unsuc- 
cessful and  were  .opposed  to  the  reports  from  all  countries,  and  asks  the 
question  "why!"    (M.B.W.) 

«S  I  «S«  Plowright,  C.  B-  The  Bordeaux  mixture;  some  experiments  on  the  preparation  and 
elEBeti  on  vegetation  of  the  Bordeaux  mixture.  Gard.  Chron.,  3d  ser.,  vol.  10, 
No.  255,  Nov.  14, 1891,  p.  593,  H  cols.  Shows  the  necessity  of  having  a  good 
quality  of  fresh  lime  to  decompose  all  the  copper  sulphate.     (M.  B.  W.) 

516.  PowRLL,  Geo.  T.    The  Maze  about  sprayed  grapes.    Cult,  and  Country  Gent., 

vol.  56,  No.  2020,  Albany,  Oct.  15,  1891,  p.  836,  1  col.  Refers  to  hasty  action 
of  New  York  City  board  of  health  in  condemning  grapes  sprayed  with  the 
Bordeaux  mixture.    Thinks  condemnation  was  not  warranted.     (D.  G.  F.) 

517.  ScovELL,  M.  A.  AND  Peter,  a.  M.    Smut    First  Ann.  Rept.  Ky.  Agric.  Ex.  Sta., 

Frankfort,  1890,  p.  126.  Reports  prevention  of  smut  by  treating  wheat  with 
copper  sulphate,  10  pounds  of  sulphate  to  8  gallons  of  water.  Seed  wheat 
was  immersed  in  solution  and  spread  on  boards  to  dry.  Treatment  reported 
entirely  successful.    (D.  G.  F.) 

518.  SCRiBNER,  F.  L.    Does  it  pay  to  oombat  plant  diseases  by  spraying  1    Orchard  and  Gar. 

den,  vol.  13,  Little  Silver,  N.  J.,  Nov.,  1891,  p.  185,  i  col.  Cites  two  instances 
of  successful  use  of  Bordeaux  mixture,  one  in  which  203  vines  were  sprayed 
8  times  to  prevent  rot,  at  a  total  cost  of  $6.51,  saving  $32.40  worth  of  grapes ; 
and  a  second  in  which  8,450  vines  were  treated  7  times  and  the  estimated 
profit  shown  by  control  vines  were  $1,800.  (D.  G.  F.) 
«I19.  [SORAUER,  Paul.]  Bulphosttetite  cuprique  (Kupfervitzldl-SpeekBtaIn).  Zeitschr. 
flir  Pflanisenkrankheiten,  Bd.  1,  heft.  1,  Stuttgart,  1891,  p.  49-M.  Notice  of  a 
circular  of  Jean  Sonheur  in  Antwerp  on  the  cupric  sulphosteatite  which  he 
introduced  in  1890,  said  to  stick  very  well.  Gives  account  of  methods  oi 
applying  to  grapes,  tomatoes,  and  potatoes.    (W.  T.  S.) 

520.  Stahl,  J.  M.    Bordeaiix  mixture  fbr  pear  leaf-Uight    Cult,  and  Country  Gent. 

61st  year,  Albany,  Deo.  31, 1891,  p.  1054,  If  cols.  Advocates  use  of  Bordeaux 
mixture  as  cure  for  pear  leaf-blight.  Quotes  from  various  letters  giving 
good  results  in  its  use.    Gives  method  adopted.    (J.  F.  J.) 

521.  SuMMBT,  EukfER  £.    Shall  WO  proteot  oar  apple  erop  1    Cult,  and  Country  Gent., 

61st  year.  No.  1998,  Albany,  May  14, 1891,  pp.  396-397,  2  cols.,  figs.  2.  De- 
scribes methods  of  spraying  orchards  recommended  by  the  Department  of 
Agriculture  and  others  to  prevent  the  apple  scab;  figures  pump  and  bam- 
boo lance.    (D.  G.  F.) 

522.  Van  Slyke,  L.  L.    Fnngieide  analysis  and  valuation.    Cult,  and  Country  Gent.,  6l8t 

year,  No.  2006,  Albany,  July  9, 1891,  p.  556,  2  cols.  Gives  analyses  of  commer- 
cial copper  sulphate,  copper  carbonate,  and  Powell's  "  Copperdlne.''  Shows 
samples  of  copper  sulphate  from  the  Nichols  Chemical  Company,  New  York, 
contained  99.6  per  cent  of  copper  sulphate  and  samples  from  various  other 
sources  contained  from  98.6  to  98.1  per  cent  of  sulphate.  Finds  in  one 
sample  sent  from  West  Park,  New  York  a  considerable  quantity  of  free 
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■alphnric  acid.  Finds  samples  of  copper  carbonate  to  contain  from^' 
percent  to  88.1  per  cent.  Shows  Powell's  ^*  Copperdine,"  both  dry  and  h^n  : 
does  not  contain  the  amount  of  copper  which  it  purports  to.  Gires  simp.- 
tests  for  pnrity  of  copper  as  complete  solution  in  water,  nitric  acid,  ^ 
ammonia.  (D.  G.  F.) 
598.  Vktch,  Robert,  &,  Son.  Potato  diioaao.  Gard.  Chron.,  3d  ser.,  toL  10,  Londd^ 
Sept.  17,  1891,  p.  344,  f  col.  Reports  successful  treatment  by  copper  co:^- 
ponnds.     (M.  B.  W.) 

524.  Washburn,  F.  L.    Praotioal  work  with  the  oodling  moth  and  with  a  eombiiisd  Or 

seoticide  and  faogiddo.  Bull.  No.  10,  Oregon  Agric,  Ex.  Sta.,  Portland,  Apr:.. 
1891,  pp.  11-13.  Gives  formnls  for  combined  treatment  of  fnngi  and  ins«t-t.<. 
(a)  10  pounds  whale  oil  soap  dissolved  in  20  gallons  of  water;  {b)  1  poQr.>i 
concentrated  lye,  2  pounds  sulphur,  and  1  gallon  of  W|iter,  heated  ami] 
thorou>;lily  mixed  and  dark  brown.  Add  ft  to  o  and  then  heat  for  half  in 
hour ;  luld  30  gallons  of  water,  and  use  at  a  temperature  of  120^  F.  Gire* 
variable  results  obtained  in  experiments  with  above  formula.  No  con- 
trot  trees  left  untreated  to  show  actual  difference,  but  author  thinks  tii« 
absence  of  scab  on  trees  treated  5  times  shows  efficacy  of  solution  as  s 
fiuigitido.     (D.G.F.) 

525.  Whitk,  .1.  M.     [Bsmarki  on  ipraying.]     Rept.  N.  J.  State  Board  Agrie.,  vol.  K 

Treutm,  1891,  pp.  102-104.  Gives  experience  in  spraying  for  preTontion  of 
fungous  diseases  and  for  destroying  insects.  Advocates  using  fungicidt^ 
and  insecticides  together.  (J.  F.  J.) 
•ISI6.  Willis,  J.  J.  Preventum  of  apple  loab.  Gard.  Chron.,  3d  ser.,  vol.  9,  No.  2U 
London  Jan.  31»  1891,  pp.  149-150,  1|  col.  Review  of  article  by  E.  S.  Goffin 
7th  Ann.  Rep.  of  the  Agric.  Expt.  Sta.  of  the  Univ.  of  Wisconsin.  (M.  B.  W.  i 
(See  also  Nos.  335,  341,  342,  347,  348,  349,  330,  353,  363, 365, 366, 367, 382, 385. 
395, 405,  406,  409,  410,  411,  414,  415,  416, 422, 423, 425, 426^  432, 433, 434^  436, 438, 
443, 449, 542.  and  560.) 

B. — ^PHYSIOLOGY,  BIOLOGY,  AND  GEOGRAPHICAL  DISTRIBUTION. 

59T.  Br YKRiNCK,  W.  Bar  Talimont  photogtoe  et  FaUmont plastiqne  deo  baetMoa IsminosM. 
Arch.  N^erlandaises,  vol.  24,  4"«  et  5«»«  livr.,  Haarlem,  1891,  pp.  369-442,  fig.  L 
An  important  physiological  paper.    The  following  topics  are  discussed: 

(1)  A  glance  at  the  species  of  phosphorescent  bacteria  known  thus  far; 

(2)  methods  of  research;  (3)  special  precautions;  (4)  the  general  oonditions 
of  nutrition;  (5)  plastic  equivalents  among  microbes  with  carbonized  pep- 
tone; (6)  phenomena  ofextinction  caused  by  photogenic  food;  (7)  photogenio 
foods  and  plastic  foods  of  Photohacterium  phoaphoreBoens.  Inactive  and  anti- 
septic matters ;  effect  of  different  substances  ont  he  luminosity  and  growth 
Ph.  phosphoreacens ;  (8)  nutrition  of  Ph,  indicum  and  PK  I«iiitao«if» ;  (9) 
theory  of  the  luminous  function;  (10)  does  the  light  of  the  bacteria  possess 
any  biologic  significance  f  (11)  applications  to  the  study  of  enzymes.  (£. 
F.S.) 

59§.  BouRQURLOT,  Em.  Xatitoso  iiierteo  ooutomiss  dsBS  Iso  ChcmpignoBi.  5.0mrmCu^ 
thareUus,  Ad.,  Siunila,  Pen.,  et  Hygrophoms,  Fr.  Bull.  Soc.  Myool.,  France,  vol. 
7,  No.  1,  Paris,  Mar.  31,  1891,  pp.  50-52.  a  AMomyoetoi.  Ihid.f  No.  2,  June 
30, 1891,  pp.  121-123.  Genre  Agaiieni,  linnA  (8«  tor.).  Ibid.,  No.  3,  Sept.  30,  im, 
pp.  183-192.  Notes  the  presence  of  manni  te  in  Cantharellus  tubceformiM  ( Bull.  )^ 
young ;  Can tkareUua  cibariunf  Fr.— dried ;  Ru$9uUi  QueUHif  Fr. — ^young,  adiilt ; 
i^u-89M7a  c^anoxanf  A  a,  ( 8c  haeff.) — adult,  dried ;  Rit99ulaadu9ta,  (Pers.) — ^yonng; 
Rtisnula  nigricanB,  (Bull.) — dried;  Hyffroph&rtu hypoth^uSf  Fr. — ^young,  a<lult; 
Hygrophorus  ooMuSf  (Sowerb.) — young;  and  the  presence  of  trehalose  in 
HygrophoTM  hypotkfjuSy  Fr. — young.  In  No.  2,  pp.  183-192  notes  pren«noe 
of  mannite  in  Bulgaria  inqu\nan9  (Pers.) — ^young;  Peziza  ocAroosa,  Bonil" 
adult;  PesiMa  venosa  (Pers.)— adult;  Acetdbula  oalyarif  (Fr.)— young,  adalt, 
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dried;  Morchella  semilihera  (DC.) — adult;  Elaphomycet  granulatu$  (Fr.)— 
adult;  Xylaria  polymorpha  (Pers.)— dried.  In  No. 3, pp.  183-192  notes  man- 
nite  in  P$alliota  aylvicola,  Vitt. — young;  Entoloma  Hnuatum^  Fr. — adult;  CoU 
lybia  fusipea,  Bull. — adult  and  dry;  Coll  yhia  dry  ophilay  Bnlh^hdult;  Clitocyhe 
$ociali8,  DC, — young;  Tricholama  terreunif  Sc^Aeff. — adult;  Armillaria mellea, 
Fl. — young  and  adult.  TrehaloBe  was  found  in  Bypholoma  lachrymahundum, 
Fr. — young;  Pholiota  mutabilii,  Schaeff. — young  and  adult;  Rebeloma  elatum, 
Batsch. — dry;  Pholiota  erehia,  Fr. — young;  Pholiota  togulariSf  Bull. — young; 
CoUybia  fusipes,  Bull. — ^young  and  adult;  CoUyhia  dryophila,  Bull. — adult; 
Clitocyhe  laocata,  Scop. — young;  Clitocyhe  infundibiliformia,  Schaeff. — young; 
Tricholoma  russulaj  Schaeff. — young.  (E.  A.  S.) 
«I99«  BouRQUELOT,  Em.  Sot  la  prteenoe  de  I'amidon  dam  un  ehampigiion  appartenant 
i  la  famille  das  Polyporte  le  Boletos  paohypns,  Fr.  Bull.  Soc.  Mycol.,  France, 
vol.  7,  No.  3,  Paris,  September  30,  1891,  pp.  155-157.  The  presence  of  starch 
was  shown  by  its  reaction  with  iodine,  both  in  the  fungus  and  when  extracted 
by  boiling  water;  and  also  by  its  reaction  with  diastase.  The  application 
of  iodine  to  sections  of  the  fungus  shows  that  the  starch  ceases  at  the  pores. 
(E.  A.  S.) 
930.  BouRQUELOT,  Em.  Snr  la  pr^enoe  Ik  la  ditparitloa  da  trehalose  dam  PAgaxio  poiyri 
Laetaritifl  piperatos,  8oop.  Bull.  Soc.  Mycol.,  France,  vol.  7,  No.  1,  Paris,  March 
31, 1891,  pp.  5-9.  Shows  the  presence  of  trehalose  and  the  absence  of  man- 
nite  in  fresh,  young  specimens  of  Lactarius  piperatus,  Scop.  When  the  Agaric 
is  either  dried  or  kept  in  a  fresh  state  for  a  few  hours  the  trehalose  disappears 
andmaunite  is  found  in  its  place.  When,  however,  the  fungus  is  subjected 
to  the  vapor  of  chloroform  the  trehalose  is  retained.  (E.  A.  S.) 
5S 1  •  BouRQUELOT,  Em.  Sut  la  repartition  dee  matidras  saerdas  dam  les  diff^rentat  parties 
da  C^pe  eomestible  (Boletm  edalis  Boll.)  Comptes  Rendus,  vol.  113.  Paris, 
Nov.  25,  1891,  pp.  749-751.  After  some  preliminary  observations  the  author 
describes  his  method  of  analysis  and  states  the  grams  per  kUogram  of  sac- 
charine matters  found  in  fresh  tissue  of  the  various  parts  as  follows: 
Stipe.  ( 24.5  )  0.77 

Pileus  Trehalose  <  13.8  Glucose  >  0.71 

Hymenium  (tubes)       ( none.  )  none. 

Identical  results  were  obtained  with  Boletu»  auranUaoM,  Bull.  The  analyses 
Justify  the  common  practice  among  lovers  of  Boleti  of  throwing  away  the 
tubas  and  explains  the  almost  exclusive  location  of  dipterous  larvss  in  the 
stipe.  In  the  isolation  of  trehalose  there  is  a  double  advantage  in  using 
only  the  stipes.  (1)  the  crystallization  is  easier  and  the  amount  greater  and 
(2)  the  fatty  matter  of  the  spores  is  avoided.  (E.  F.  S.) 
98 3«  GOBELU,  RuoGERO.  Ooiitribnilone  alia  Flora  suoologioa  della  Yalle  Lagaxioa.  Ver- 
hand,  der  k.  k.  Zool.  botan.  gesell.  in  Wien,  Bd.  41,  u,  Quartal.  Wien,  July, 
1891,  Abh.  pp.  581-584.  Gives  a  r^um^  of  the  species  of  fungi  reported  from 
Valle  Lagarina  in  two  previous  lists,  viz:  Ifunghi  della  Valle  Lagarina 
Notizie  preliminari,  in  Michelia,  1881,  PataviaNo.  7;  and  Elenco  sistematico 
degli  Imeno  — ,  Disco  — ,  Gastero  — ,  Mixomyceti  e  Tuberacei  finora  trovati 
nella  Valle  Lagarina,  in  vii  Publicazione  futta  per  cura  del  civico  Museo  di 
Rovereto.  Roverto,  1885.  Now  adds  63  species,  comprising  Hy menomycetes, 
Discomycetes,  and  Myxomycetes.  In  the  two  first  mentioned  families  spore 
measurements  are  given  of  some  species.  Gives  a  summary  of  the  fungi 
now  known  from  Valle  Lagarina  as  follows:  Hy  menomycetes,  445;  Disco- 
mycetes, 49;  Gastromyoetes,  18;  Tuberacei,  2;  Myxomycetes,  12;  total,  526. 
(W.T.S.) 
ft84«  Cooke,  M.  C.  Spore  difltuion  in  Fhalloidei.  Grevillea,  vol.  19,  London,  March, 
1891,  pp.  84--86.  Discusses  the  dispersion  of  spores  of  Phaloidei  andCoprini, 
especially  after  passing  through  the  stomachs  of  insects.  Shows  that  there 
is  no  evidence  that  passage  through  the  insect  is  necessary  for  the  germina- 
tion of  the  spore.     (M.  B.  W.) 
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58II.  DxLACROix,  G.  Olaerfmtioniiiir  qaelqiiM  wpioM  pen  cfltmnai.  BnlL  Soe.  HyecL 
France,  toL  1,  No.  2.  PariB,  June  30, 1891,  pp.  111-115.  Notes  the  pretence  of 
paraphyses  in  pycnidiaof  Dothicifapopul^a,  Sacc,  Funeocomm  pcpulimmmy  De 
lacr.,  Fiuiooccum  complanatum,  Dela.,  Futieoeeum  pint  (Pr.),  Saro.,  StUh^gf^n 
angustata  (Per8.)»  Sacc.  Concludes  that  in  a  certain  number  of  pycnidia  vt 
spermogonia  the  appearance  of  paraphysea  follows  the  emlasion  of  ipom. 
uid  this  is  perhaps  the  first  step  toward  the  derelopment  of  tiie  pycnicu 
into  the  ascosporous  stage.  Notes  also  the  discovery  of  a  new  fruiting  foin 
of  StephaKome  8trigo$nm,  (Wallr.)  Sacc.,  and  mentions  finding  the  sperm*^ 
gonia  of  Uredo  Mulleri,  Schrost.    (£.  A.  S.) 

5S tf •  D'ISTviNFFi,  Dr.  Gy.  Adatok  a  gombik  phyiiologiai  anatonuij^hos.  (Etudes  na- 
tives k  Fanat-omie-physiologique  des  champignons)  Term^setrajzi  FuzeWk. 
vol.  14.  Budapest,  1891  (July  10, 1891),  pp.  52-67  (Fr.  synopsis,  96-106),  pi.  2 
In  higher  plants  four  systems  of  tissue  are  distinguished — ^meristeoiatic,  pro- 
tective, nutrient,  and  reproductive.  The  paper  sums  up  the  results  of  an  at- 
tempt to  trace  the  four  systems  in  the  class  of  fiingL    (£.  F.  S.) 

589*  Gaiallard,  A«  Leshyphopodias  myo^ennas  das  XalxdLa.  Bull.  Soc.  MycoL  France, 
vol.  7,  No.  2.  Paris,  June  SO,  1891,  pp.  99-101.  Deacrihes  the  opposite  aod 
alternate  hyphopodies,  and  gives  the  opposite  the  name  of  capitate,  and  the 
alternate  of  muoronate  hyhopodies.  Shows  that  the  former  are  undeveloped 
perithecia,  and  the  latter  mycelial  branches  arrested  in  their  dereloprnfliT. 
(E.  A.  S.) 

540«  GiRARD,  Alfred.  OlHgrfatJoM  st  experienoas  siir  las  shampignans  parasitss  de  FAox- 
dimn  parigrinmn.  Comptes  Rend.,  Soc.  Biol.,  new  ser.,  vol.  3,  Paris,  June  25. 
1891,  pp.  493-496.  Notes  the  fungus  described  in  No.  —  as  Polifrkizium 
leptophyci,  also  a  similar  Aingus  on  different  parts  of  the  same  insect  and 
having  spores  arranged  as  in  Verticillium,  Suggests  that  this  may  be  another 
form  of  the  first  species,  but  does  not  unite  them,  as  there  is  insufficient  evi- 
dence. Both  are  superficial  fungi.  Finds  a  white  PeniciUium,  which  i» 
undetermined.  The  author  also  recounts  an  infection  experiment  made  by 
inserting  some  of  the  spores  of  the  Isaria  of  the  white  worm  into  the  larre 
of  the  locust.  Both  the  in  fected  and  the  check  larv»  died,  but  the  dead  bodies 
of  the  former  produced  a  growth  of  the  fungus  when  kept  in  a  moist  plac«. 
Keeping  the  bodies  moist  is,  however,  necessary  to  the  appearance  of  the 
fungus,  indicating  that  there  is  little  hope  of  utilizing  this  Isaria  or  any  other 
parasite  of  the  same  group  in  combating  the  locnata  of  Algeria.  There  are 
probably  less  chances  of  success  with  Entomophthara  grylUf  Fresen.  (E,  cal^ 
tent,  Bessey),  as  even  the  few  instances  of  apparent  success  need  further 
veriticatiou.     (E.  A.  S.) 

54 1*  GiRARD,  Alfred.  Bur  un  Isaxia,  parasite  de  ver  blano.  Comptes  Rend.  Soc.  Biol., 
new  ser.,  vol.  3,  Paris,  April  17,  1891,  pp.  236-238.  In  June,  1890,  the  author 
received  from  Ceauce  (Orne)  specimens  of  the  "white  worm"  infested  by  a 
parasite,  which  proved  to  be  an  Isaria  of  doubtful  species.  It  had  prored 
very  destructive  to  the  larvae,  spreading  so  rapidly  And  killing  so  many  as 
to  decidedly  improve  vegetation  over  the  areas  where  the  fungus  was  pres- 
ent. Experiments  showed  that  the  spores  rapidly  communicated  the  disease 
to  the  white  worm  and  to  the  larvie  of  Tenebrio  molitor  both  by  inoculation 
and  spray  in  fif.  On  artificial  media  the  fungus  was  easily  cultivated,  even 
conqneringother  fungi  that  invaded  the  cultures.  The  spores  retained  their 
germinating  power  from  October  until  the  following  March.  The  cultnie 
experiments  were  made  on  solid  media,  but  experiments  in  growing  tiie 
fungus  on  liquid  media  have  beeu  undertaken  in  the  hope  of  facilitating 
spreading  the  spores  over  areas  infested  with  the  grubs.    (£.  A.  S.) 

542.  Halstkd,  B.  D.  Votes  on  Monilia  fmotigena  and  spore  gsrminatiQa.  Bot.  Gazetto. 
vol.  16,  No.  9,  Sept.,  1891,  pp.  266,  267.  Notice  of  paper  read  before  m- 
Sec.  Am.  Asso.Agric.  Col.  and  Ex.  Sta.,  Aug.,  1891,  giving  account  of  failure  of 
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spores  of  Monilia  to  germinate  in  water  in  presence  of  bright  metallic  cop- 
per; also  in  one  part  ammoniacal  solution  of  copper  of  nsual  strength  (3  02. 
to  22  gallons  of  water)  to  99  parts  of  water.  Suggests  dilation  of  fungi- 
cides. (See  No.  331.)  (D.  G.  F.) 
S48»  LiNDiCT,  L.  Les  prodnites  farmte  pendant  la  fermentation  alooolique;  lenr  oxigine 
lenr  isflnenco  iiir  la  quality  des  boisHos  fermentte.  Rev.  g^n.  Sci.  pure  et  appli.,  2 
ann . ,  Paris,  November  15, 1891,  pp.  720-723.  The  author  mentions  the  following 
yeasts :  S.  cei-eviHas,  ellip9oideu$,  oonglameraius,  minor  Engle,  Marxianviy  le- 
Yure  de  Koux,  levure  caseinse.  The  following  are  destitute  of  endospores, 
but  capable  of  inducing  alcoholic  fermentation :  Saccharamyoei  exiguau»» 
Torula,  levure  de  Duclaux,  Mneor  oircinelloidei.  Various  bacteria  inducing 
the  lactic,  butyric,  and  viscous  ferments  are  also  found  in  the  vats ;  also 
Mjfooderma  vini,  Baoterium  aceti,  B.  PastorianuMi  and  finally  such  molds  as 
Botrylis  tinera,  Fenicillum  glaucum,  EuroHum,  Detnaiium  pulluUms,  Muoor 
raeemo8us,  and  M,  mucedo.  The  yeast  is  seldom  pure.  The  stronger  or  more 
abundant  organisms  crowd  out  the  weaker.  Foreign  organisms  are  likely  to 
reassert  themselves  toward  the  close  of  the  fermentation.  These  intruders 
may  affect  both  the  quantity  and  the  quality  of  the  product.  The  means  of 
avoiding  secondary  produ(  t6  is  discussed  at  some  length,  also  the  question 
whether  this  is  desirable.  (£.  F.  S.) 
^4  4*  Maonin,  Ant.  Obervations  inr  le  paraiitisme  et  la  castration  ehes  las  anemones  et  las 
anphorbei.  BulL  Scientif.  France  et  Belgique,  vol.  23,  pt.  2,  Paris,  August  18, 
1891,  pp.  412-435,  pi.  1,  fig.  1.  Part  I  treats  of  the  effect  on  Anemone  nemoraea 
of  Puecivia  fuBcay  Rehl. ;  Uroeystie  anemoneSf  Schruet. ;  Peronoepora  pygmcea 
Ung. ;  and  Syuchyiriwn  anemonee^  (DC).  Wor.  The  teleutosporic  stage  of  F. 
/tMoa  causes  the  greatest  changes,  and  always  determines  a  complete  castra- 
tion. Part  II  treats  of  the  action  of  the  lecidiumof  P.  fueca  on  A,  ranuncw- 
Undee,  which  causes  a  more  or  less  complete  castration  manifesting  itself  in 
(1)  the  complete  abortion  of  all  the  flowers;  (2)  the  abortion  of  the  lateral 
flowers  only ;  (3)  the  more  or  less  marked  atrophy  of  the  terminal  flower,  first 
of  the  carpels,  then  of  the  stamens,  and  finally  of  the  sepals  and  the  pedicels 
with  virescence  and  petaloidy,  and  the  production  of  a  sessile  staminate 
flower,  like  that  sometimes  observed  in  certain  lateral  flowers  of  healthy 
plants.  Part  III  treats  of  the  effect  of  Uromycee  pisi  and  other  species  on 
Euphorbia  cyparietias;  of  Uromycea  ecntellatua,  Liv.  on  E,  verruoosa,  and  of 
Endophyllum  euphorhicBsylvaHccB,  Wint.,  on  E,  amygdaloidee.  In  these  cases 
also  there  is  ordinarily  a  complete  castration.  The  paper  contains  a  number 
of  observations  on  changes  in  color  and  form  exclusive  of  those  falling 
strictly  under  the  title.  The  author  reports  a  peculiar  secretion  and  a  strong 
mellifluous  odor  given  off  by  the  aBcida  and  spermogonia  of  U.  pint  on  E. 
cypariseiaa  at  certain  hours  of  the  day,  especially  on  cloudy  mornings.  This 
is  similar  to  the  ordinary  nectar  of  the  floral  organs  and  attracts  insects  in 
the  same  way.  This  odor  is  strong  enough  to  be  noticed  at  some  distance 
and  to  lead  to  the  discovery  of  the  fungus.  M.  Lignier,  of  Caen,  has  also 
noticed  ''une  odeur  miell^e  excessivement  intense.''    (£.  F.  8.) 

545.  Manoin,  Louis.  Bur  la  dtertionlation  das  oonidias  ohes  las  Feronosporees.  Bull. 
Soc.  Bot.  France,  C.  R.  des  S^ancea,  vol.  38,  Paris,  1891,  pp.  176-184  and 
232-236,  pi.  1.    See  review  p.  144.     (E.  F.  S.) 

540*  Manqin,  L.  Bevne  annnelle  deBotsaiqae.  Rev.  g^n.  Sci.  pure  et  appli.,  2  ann., 
Pai-is,  April  30, 1891,  pp.  255-266.  Reviews  Elfving's  *'  Studien  nber  die  ein- 
wirkung  des  Lichtes  auf  die  Pilze,"  Helsingfors,  1890.     (E.  F.  S.) 

R48.  Norman,  George.  Fsxadtio  ftingi  affecting  the  higher  animals.  Internat.  Jour. 
Micros,  and  Nat.  Sci.,  third  ser.  vol.  1,  London  and  New  York,  July,  1891, 
pp.  195-204,  pi.  2.  After  preliminary  observations  and  historical  remarks 
the  writer  treats  of  ^cAoHon  producing  the  disease  culled  Favue  on  mice,  dogs, 
rabbits,  cats,  fowls,  and  man,  with  descriptions  and  figures  of  the  fungua 
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and  effect  on  its  host.  Trichophyton  is  then  treated  in  the  same  way.  It 
produces  the  disease  called  ringworm  in  man  and  domestic  animals  and 
is  olteu  transmitted  from  animals  to  man.  Microsparon  is  treated  briefly. 
It  is  rather  a  rare  fungus  occurring  only  in  man,  producing  small  brown 
spots  on  the  skin  which  do  not  seriously  affect  the  patient.    (M.  B.  W.) 

<I49.  Obeklin.  *  *  *  Yitioaltiire  at  m^t^xologie  en  1880.  Bull.  Mens.  Soc  $4*1 
Agric.  et  Arts,  vol.  25,  Strasburg,  Feb.,  1891,  pp.  49-62.  Peronoapora  Htieals 
appeared  in  August,  following  violent  rains.  It  ravaged  all  the  A^neyarik 
of  U])per  Alsace  and  if  some  were  spared  in  Lower  Alsace,  it  was  not  so  in 
Lorraine.  This  year  *^  this  terrible  parasite  "  appeared  for  the  first  time  on 
the  berries.  Another  disease  of  the  berries  supposed  to  be  black  rot  ap- 
peared, also  a  disease  of  the  leaves  called  Rauschbrand  or  Laubbraud  and 
thought  to  be  distinct  from  the  effects  of  the  Penmo§pora,  Oidivm  was  rare 
in  1890,  the  two  diseases  requiring  different  atmospheric  conditions.  This 
last  statement  was  denied  in  the  discussion  following  the  reading  of  the 
paper.  (E.F.S.) 
550.  Pammkl,  L.  H.  Distrihatioii  of  soma  ftmgL  Bot.  Oazette,  vol.  16,  No.  9,  8«pt.  15, 
1891.,  pp.  261-262.  Short  note  on  paper  read  before  Bot.  Club  of  A.  A.  A.  S., 
Aug.,  1891.    Discussed  by  L.  H.  Bailey.     (D.  G.  F.) 

{|51*  Patocili^rd,  N.  Semaiqnes  iiir  Foryaniiatioii  de  qnalqnsi  ChampignoBs  asstiqiui 
Bull.  Soc.  Mycol.  France,  vol.  7,  No.  1,  Paris,  Mar.  81, 1891,  pp.  42-49,  pL  1. 
Gives  notes  on  the  structure  and  classification  of  Michenfra  artocrtat,  Berk,  and 
Curtis,  Emencella  varitcoloTf  Berk,  and  Br.,  Stereum  triite,  Berk,  and  Curt., 
Eypocrea  impressdj  Mont.,  Bypocrea  viridanSf  Berk,  and  Curt.,  Hypoarea 
maculcpformUf  Berk,  and  Curt.,  Crinula  paradox.  Berk  and  Curt.  The  first  is 
considered  as  belonging  to  the  Uredineos.  Ewtericella  is  said  to  belong  to 
the  Aseomycetes  instead  of  the  Basidiomycetee,  where  it  has  heretofore  been 
classified.  Stereum  triste  represents  a  sterile  form  which  appears  to  belong 
to  the  genus  Nummularia.  Hypoerea  viridana^  has  all  the  characters  of  the 
genus  A9cher9on%a  and  should  be  A,  vir%dan$  (B.  and  C.)  Pat.  Orinula  paradom 
is  identical  with  Cronariium  asclepitUleum,  Fries,  var.  qnarcuum,  Cooke. 
(E.A.8.) 

559.  PuLNCUON,  Louis.  Bar  im  oas  d'empoiiomiameBt  pari' Amanita  eitxiaa.  Pan.  BnlL 
Soc.  Mycol.,  France,  vol.  7,  Paris,  No.  1,  Mar.  31,  1891,  pp.  54-65.  A  detailed 
account  by  a  physician  of  the  poisoning  of  an  entire  family  from  eating 
Amanita  citrina.  Gives  symptoms,  treatment,  and  a  description  of  the 
fungus.  Recommends  further  study  of  the  subject  by  physicians,  and 
that  colored  drawings,  together  with  a  description  of  the  effects  of  the 
fungus,  be  widely  distributed  among  those  who  are  unable  to  dlstingmsh 
the  poisonous  and  edible  mushrooms.     (E.  A.  S.) 

553.  Smith,  J.  P.    The  potato  fongos.    Knowledge,  vol.  14,  London,  July,  1891,  pp. 
135-137,  fi^.  4.   Popular  account  giving  structure  and  life  history.   (M.  B.  W. ) 
(See  also  Nos.  377,  388,  485,  592,  606,  and  633.) 


F. — MORPHOLOGY  AND  CLASSIFIOATION  OF  FUNGI. 

A.— GENEAAL  WORKS. 

5M.  BucKNALL,  Ckdric.  Indez  to  Parts  I-Xm  of  "  The  Fimgi  of  the  Bristol  Buttiet" 
Proc.  BriHtol  Nat.  Soc,  new  ser.,  vol.  6,  pt.  3,  pp.  425-475.  An  index  by  genera 
and  species  to  1,431  species  of  fungi  noted  in  vols.  ii-Ti,  new  series,  fol* 
lowed  by  an  index  to  plates.     (M.  B.  W.) 

&^5  CooKK,  M.  C.  Australian  Fungi.  Grevillea,  vol.  19,  No.  91,  London^  March,  June, 
1891,  pp.  60-62, 89-92.  Descriptions  of  the  following  new  species  of  inngi: 
Trabutia  phyllodi(»,  Cke.  &  Mass.;  Sphasrella  nubilosa^  Erinnella  lutrn,  Phil.; 
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OnibropMla  trachyoarpa,  Phil.;  Phyllo9tiota plaiyloMi,  C.  &  M.;  Gloeo$porium 
pmtiferum,  Cke.  &  Majw. ;  Maraonia  defarmanif  Cke.  &  Mass. ;  Agaricus  (Lep- 
Umia)  melanurui,  Cke.  dt  Mass. ;  A,  (PhoUola)  di$ruptu8f  Cke.  &  Mass. ;  ^. 
(^atiiintt/a)  velluiiapi,  Cke.  &  Mass. ;  Boletus  (aub-iomentoH)  brunneus,  Ck6.  d& 
Mass. ;  Cortieiumpenetrans,  Cke.  &  Mass. ;  DidjfmoaphcBria  Banksiaf  on  Bank- 
9%a;  Microthyriumamjfgdalinum,  Cke.  &  MikSB.,  on  Eucalyptus  amygdalina}  Con- 
iaparium  pteroapermum,  Cke.  &  Mass.,  ou  Lepidoapermum;  Cercoapora  Kenned- 
ya,  Cke.  &  Mass.  on  Kennedya proatrata;  C.  epicooioidea,  Cke.  &  Mass.,  on  J^tioa- 
lyptua;  Stilhum  corallinum,  Cke.&,  Mass. ;  Apoaphania  leptoapermif  on  Leptoaper- 
mum;  Dothiarellaamygdali;  Septtma  lepidoapemxijCke,  &,  Mass.,  onLepidoapermaf 
Melophiaphyllachoroidea,  on  Leptoapermum  lavigatum;  Leploairamella  eucalypti, 
Cke.  &  Mass.,  on  JSuoalyptua;  Gloeoaparium  nigricans ,  Cke.  &.  Mass.,  on  Euca- 
lyptua  pauciflora  ;  G,  citri,  Cke.  &.  Mass.,  on  branches  of  lemon. ;  G.epicladii, 
Cke.  &.  Mass.,  on  Cladium  iatraquetrum;  Entyloma  eugeniarum,  Cke.  & 
Mass.,  on  Eugenia.  (M.  B.  W.) 
566.  Exxjs,  J.  B.,  and  £ verhart,  B.  M.  Kew  Bpedat  of  fimgi  from  various  localities.  Proc. 
Acad,  of  Nat.  Sci.  Phil.,  Part  i,  Phila.,  Jan.  13,  1891,  pp.  76-93.  Describes 
the  following  species  as  new :  Fhylloaticta  lycopodia,  on  Lycopus  Canadensis; 
Ph.  petasitidia,  on  Peiaaitea palmata  ;  Ph,  minutiaaima,  on  Acer  glabrum  ;  Sep- 
toria  ptelecB,  on  Ptelea  trifoliata;  S.  nuMloaa,  on  Helenium  auiumnaU;  Phylloa- 
ticta  ataphylcB,  on  Staphylea  trifolia;  Phy,  rhei,  on  liheum Bhapontioum  ;  Phy- 
parkinaonias,  on  Parkinaonia  aouleata;  Phy,  aophorce,  on  Sophora  apecioaa; 
Comularia  ulmicola,  on  Ulmua ;  Sph^Bronema  apheeropaoideum,  on  Fraxinua ; 
Schizothyrella  hippocaatani,  on  JEaculua  hippocaatanum  ;  Haploaporella  aeriata, 
on  Sambucua  ;  Vermieularia  veratrina,  on  Veratrumviride;  Sphwropaia  ulmicola, 
on  Ulmua;  Diplodia  papilloaa,  on  Comua;  D,  lindercB,  on  Lindera  Benzoin ; 
D,  Deameasiij  on  wild  Bibia;  Leptoatromella  elaatioa,  on  Ficua  elaaiioa;  Sepio- 
ria  gummigena,  on  hardened  gum  of  cherry  trees;  S.  dolichoapora,  on  Solidago 
latifolia;  S.  camea,  on  dead  leaves  of  Carex ;  8.  ereehtitia,  on  Erechtitea  hiera- 
dfolia;  S,  Canadena%a,^li.  &,  Davis,  on  Solidago  Canadenaia;  S.  albioana,  on 
Saxifraga  Pennaylvanica  ;  Phleospora  reticulata,  on  Lathyi'us  palustris  ;  Stage- 
nospora  pettisitidiay  on  Petaaitea  palmata  ;  St.  cyperif  Ell.  &  Tracy,  on  Cyperua 
cylindricus;  St.trifolii,  on  Tr^folium  repens ;  Coryn^um  paspali,  on  Paspalum 
patycaule  ;  Gloeosporium  carftcB,  Ell.  &  Deamess,  on  Carya  alba  ;  Gl.  celtidia, 
on  Celtia  oceidentalia ;  Gl,  lunalum,  on  Opuntia;  Gl.  aaccharinum,  on  Acer 
aaochaHnum;  Gl.  Canadenae,  on  Quercua  alba;  Gl.  ovaliaporum,  on  Prunua 
aerotina;  Cylindrosporium  zizioif  on  Zizia  eordata;  Cy.  Deamessii,  on  Cafpinua 
Americana;  Cy.  cicutof,  on  Cicuta  maoulata;  Cy.  ceanothi,  on  Ceanothus  thyrsi- 
florus;  Maraonia  nigricans,  on  Salix;  M.  apicalis,  on  Salix  lucida;  Bamularia 
Canadensis,  on  Carex  conoidea;  B,  stolonifera,  on  Comus  stolonifera;  B. 
arnicalis,  ou  Arnica  cordifolia;  B.  repens,  on  Aralia  racemosa;  B.  dioscorecs, 
on  Discorea  villosa;  B.  lethalis,  on  Acer  rubrum;  Peronospora  impatientis, 
on  Impatiens  fulva;  TitoBa  Clarkei,  on  Dichcma  stmmosa,  growing  on  Quercus 
ilidfolia;  Bhinotrichum  muricatam,  on  decaying  bark ;  Zygodesmus  tuberculosus, 
on  decaying  roots;  Zy.  limoniisporus,  on  rotteu  muple;  Coniosporium  subgran- 
ulosum,  on  decorticated  pojgilia ;  Fusicladiumangelicoe,  on  Angelica  atropurpurea; 
Clasterisporium  dothideoides,  on  Shepherdia  argentea  and  Artemisia  cana;  Cer- 
eospora  kal mice,  on  Kalmia  latifolia;  C.  pachyapora,  on  Alisma  plantago  aud 
Peliandra  Virginica;  C.  ccsspitosa,  on  Eustachya  petrasa  and  Chloria  Swartziana; 
C.  Davisii,  on  Melilotus  alba ;  C.  houstonics,  on  Houstofiia  casrulea;  C.  osmor- 
rhiz€B,  on  Osnwrrhiza  longistylis;  C.  acnidce,  on  Acnida  cannabina;  C.  negundi- 
nia,  ou  Negundo  aceroides;  C.  senicionis,  on  Seneoio  aureus;  C.  infuacana,  on  Bhua 
venenata;  C.  conuindrce,  £11.  «&  Dearness,  on  Comandra  umbellata;  C.  mika- 
nicBj  on  Mikania  acandtns ;  C.  Halstedii,  on  Carya  tomentoaa;  C.  medicaginia,  on 
Medicago  denticulaia;  C.  lathyrina,  on  Lathyrua  laiifoliua;  Ceroosporella  pyrina^ 
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on  Pjfrue  coronaria;  FnHeladium  effiuumf  Tar.  earpineum,  on  CarpimMt  l^--^- 
eana;  Clasteri»parium  oarni^erum,  on  Carpinui  sp. ;  Demdrypkium  mwrieeism  r: 
Frunui  Virginiana;  D,  paohif»pcmm,  on  Pemopkora;  Sepionemuk  grUm-hk.x 
on  Populua  tremuloide$;  Sporidetmium  iahaomumf  on  Populut  tremtmlaidm;  ^^ 
crbsporium  podophylliy  on  old  .^oidiwmpodopkylli;  Heliooapariwm  d^lo9p^v^ 
on  Smilax;  FtuaHum  volutella,  on  ViiU  hipinnata;  Epidochium  oUwaeeuwk,  g 
^oxtjf iM  Bp. ;  Exo9pcr%um  toeiatum,  on  Bhjfti9ma  ooortwvmy  growing  on  is* 
rubrum,    (D.G.F.) 

557.  FARLOWy  W.  G.,  and  Sbthour,  A.  B.  Apiwriwmal  host  index  of  the  ftogi  d  ^ 
Uxdtad  Statat,  Part  m.  Cambridge,  Jnne,  1891,  pp.  135-219.  Includes  in  tb* 
third  and  last  part  the  hosts  Endogena,  Cryptogamia,  and  animals,  togtxk*: 
with  an  addenda  of  29  pages  and  an  index  of  genera.  See  No.  126  and  rericT 
in  this  Journal,  (vol.  7)  p.  135.    (D.  G.  F.) 

958.  Grove,  W.  B.,  and  Bagnall,  J.  £.  Tlieftuigi  of  Warwieksbize.  (Cont.  frcnnTol 
xin,  p.  282.)  Midland  Naturalist,  new  ser.,  yoL  14,  Birmingham,  Jan.,  Mat. 
Apr.,  May,  Jane,  Aug.,  Sept.,  Oct.,  1891,  pp.  20-24,  63-66,  93-85,  11d-UT, 
135-138, 190-192, 209-211, 236-238.  A  list  with  habitats  and  brief  notes,  iDclad 
ing  Agariclni,  Polyporei,  Hydnei,  ThelephorelyClavarei,Tremellinei,Thelio- 
gastres,  and  Nidulariacei.    (M.  B.  W.) 

559.  Hauer,  Dr.  Franz  RiTTBR  YON.   JahxesbezibhtfttrlSSO.  AnnalendesK.K.NstTir. 

Hofinusenms,  Band  6,  No.l,Wien,  May,  1891,  Notia,  1-87,  Section  b.  Botanisdi^ 
Abtheilung,  pp.  23-27.  Mentions  the  placing  in  the  exhibition  collectiooof 
very  large  specimens  of  Peziza  ooranaria,  Jaoq.,  Polyporusfrondanu^  and  other 
fungi,  lichens,  etc.     ( W.  T.  S.) 

560.  Kellkrman,  W.  A.    Parasitio  plaati.    Cult,  and  Country  Gent.,  6lBt  year,  No. 

202.5,  Albany.  Nov.,  1891,  p.  936,  i  ool.  Brief  statement  of  what  fungi  ue 
and  how  tbny  attack  cultivated  plants.  Mentions  methods  of  oombatisg 
diseases.     (J.  F.  J.) 

561*  Marquand,  £.  D.  The  eryptogamie  flora  of  Setvedon  and  its  nsighlwriiood,  v»- 
gether  with  a  few  ooast  speeias.  Compiled  from  the  herbarium  and  notes  made 
by  the  late  £.  G.  Varenne,  M.  R.  C.  S.  Essex  Naturalist,  Chelmaford,  April 
1891,  pp.  1-30.  Contains  a  list  of  lichens  (208  species)  and  of  fungi  (136  spe- 
cies) including  Agarac in i,  Urediue»,  Peronosporead,  and  Erysipheee;  no  hosts 
given  for  the  parasitic  forms.     (M.  B.  W.) 

56:1*  Massee,  Grorob.  New  fongi  from  Madagascar.  Joum.  of  Bot.,  vol.  29,  Ko.3?7, 
London,  Jan.,  1891,  p.  1-2,  pi.  1.  Describes  the  following  new  genus  and 
species :  Mycodendron n.  gen.,  if.  paradoxal  Agaricua  {CUtocybe)  padkyM^JUi«i, 
Bulgaria  triC'hophoraf  Cenangium  congeslum,  with  figures  of  each.    (M.  B.  W.) 

563*  Passkrini,  G.  Biagaon  di  ftmghi  nuovi,  Vote  Y.  Atti  Reale  Acead.  Ldneel  4th 
ser.,  vol.  7,  fasc.  2,  2  Sem.,  communicazioni  pervenuta  all  'Accad.  aino  al  Id 
luglio  1891,  Rome,  pp.  43-^1.  Descriptions  of  following  new  species:  Pro- 
torn  yces  mUcroaporuSf  on  leaves  of  Jasminum  sambac;  AntkoBtamella  Quercus,  on 
dry  twigs  ef  Querciu;  Laestadia  Spartii,  on  dead  branches  of  SparHum  jn*- 
oeum;  Wallrothiella pusilla,  on  rotten  trunks  ;  SphcBrellu  alba,  on  langaish- 
ing  leaves  of  Popuhis  alba\  Epicgmatia  Modonias,  on  Stilbotpara  IfodoatAon 
dead  branches  of  Castaneave8ca;  Melanopsamma  ro»<B,  on  decayed  branches  of 
Rose;  Leptospkcsria  oamphorat^,  on  dry  stems  of  ArtemiHa oampharaia;  L.f^ 
ginea,  on  dead  twigs  of  Beech ;  L,  punctiformis,  on  decayed  stems  of  Zea  Mai/t; 
L,  vagincBj  on  decaying  sheaths  of  Phragmites  vulgarii;  Melanomma  Iq^tosp^ 
rioideSj  on  dry  naked  stems  of  Pulicana  viaoosa;  M,  epileucumy  on  old  bark  of 
Ulmus  campestris;  Massarina  microaporaj  on  dead  branches  of  Pinua  aylrtstrii; 
MeUisphcdria  apurca,  on  dry  umbelliferous  stems,  perhaps  Daueua  Careta:  Jf- 
olavttlata,  on  decayed  culms  of  Scirpua  Holoachanua;  PleoaphoarttUna  gen.  n. 
P.  roaicolaj  on  dry  branches  of  Rom  canina;  Zigncellaliguatrinat  on  dry  branche* 
of  Li gnatrum  lulgarcj  together  with  Oairopa  oinerea;  Pleoapora  verbanicolAj  on 
dry  stems  of  Verbena  officinalia;  Curreya  ulmioola,  on  decayed  branches  of  Vlmt 
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montana;  Lophiottama  elavulatum,  on  dry  branches  of  Spartium  Juneeum; 
Ocellaria  pulicaria,  on  dry  stems  of  Pulicaria  9i9eoM;  Ph<ma  puliearUB,  on 
bTancblets  of  Pulioaria  vitoosa;  Phyllo$Hcta  advena,  on  languishing  leaves  of 
Bkamnus  oarymbo9U9;  colt,  in  garden  nnder  name  of  Guevina  AvelUma;  Ph. 
ulmaria,  on  leaves  of  Ulmus  oampe$trU;  Ph.  cinerea,  on  languishing  leaves  of 
Populus  alba;  Pkotna  eladophilia,  on  dead  branches  of  Elaagnua  r^fiexa;  Ph, 
Pffenocepkali,  on  dead  stems  of  Car  duns  pycnocepKalu9;  Ph,  Uchenii,  on  sterile 
thallns  of  some  lichen,  perhaps  Parmelia  pulverulenta,  on  branches  of  Fraxi- 
nu9;  Maorophoma  oylindrica,  on  dead  branchlets  of  Pulicaria  vi8<HWi;  Jpo* 
apharia  leptoaphcnrioidei,  on  dead  stems  of  Pulioaria  vi$coaa;  Conioihjfrium  iubw- 
oularia,  on  sporodochia  of  a  species  of  Tnbercularia  on  branches  of  Calf- 
can  thus  pracox;  Diplodia  carpogena,  on  decaying  pericarp  of  ^bouIub  Hip, 
pocaatanum;  D.  rhodophilaj  on  dry  branches  of  cultivated  rose;  D.  micro- 
$porella,  Sacc,  var.  cordia,  on  dead  branchlets  of  Cordia  Myxa;  D,  ansiralia, 
on  dead  branchlets  of  Celtia  amotralis;  D,  emphiaphtgrioidea,  on  oak  bark; 
Botryodiplodia  a$culina,  on  dead  branches  of  JEtoulus  H^^pocastanum;  Aiooch- 
yia  dedpief  8  fOu  at  ems  and  branches  of  Antirrhinum  majfus;  Btndertonia  Buhoor- 
ticia,  on  dettiched  and  still  hanging  bark  of  Piru$  malua;  B.  oandida,  on  lan- 
guishing leaves  of  Populu$  alba;  Dichomera  poraUsa,  on  cut  off  stump  of  peach ; 
Bhabdoepora  Ja»mini,  on  frozen  branches  of  i/a«iiit»iii  offidnalis;  Rh,  lager- 
slroamias,  on  denuded  dry  branches  of  Lageratrcemia  Indioa;  Bh.  muhlembfckiaf 
on  branches  of  Muhlembeckia  compUxa;  PUooocoum  Holo$ehoeni,  on  dead  stems 
of  Swpua  Holo8choenu»;  Oloeoeporium  oereif  on  Qereu$  triangularis;  Peataloztia 
(Peatalozzianaf  sub  gen.  nov.)  ariemisicBf  on  dry  stems  of  ArtemiHa  camphorata; 
Coniothedum  cupulariee,  on  dry  stems  of  Inula  visoosa;  Speira  ulici*,  on  dry 
branches  of  Ulex  Europaut;  Tuberoularia  oalyoanthi,  on  dead  branches  of  Cal- 
yoanthua prcBcox;  T.  rhodopkyla  [sic],  on  dead  brauches  of  cultivated  rose ;  Fu- 
aarium  robinia,  on  fallen  branch  of  Bobinia  paeudaoacia;  F.  celtidiaj  on  dead 
branrhes  of  Celtia  auatralia;  Ckattoatroma  Holoachoenif  on  decayed  leaves  of 
Scirpua  Holoachoenua.     (W.  T.  S.) 

564.  Pkck,  Charles  H.    Annual  report  of  the  atate  botanist  of  the  state  of  Kew  Tork. 

44th  Report  N.  Y.  State  Mus.  Nat.  Hist.,  Albany,  1891,  pp.  75,  1.  4,  pi.  4. 
Contuins  descriptions  of  many  new  species  of  fungi  both  by  himself  and 
Mary  £.  Rauning.  Tlie  last  are  iu  a  manascript  volume  of  the  Fungi  of  Mary- 
land, illiiHtrated  by  colored  plates.  The  genus  Tricholoma  of  New  York  is 
monographed  in  the  same  manner  as  genera  in  previous  reports.  For  notice 
•  see  under  head  of  Reviews,  this  Journal,  (vol.  7)  p.  147.    (J.  F.J.) 

565.  Saccardo,  p.  a.    Bur  lea  regies  a  luivre  dani  la  desoriptioa  des  especes  v6g6tales  et 

snrtont  des  eryptogames.  Bull.  Soc.  Mycol.,  France,  vol.  7,  Paris,  June  SO, 
1891,  pp.  73-75.  Gives  a  digest  of  rules  to  be  used  in  desiribing  fungi. 
They  relate  to  modes  of  expresnion,  language,  citation  of  authority,  writing 
of  measurement,  expression  of  scientific  names,  standard  of  colors,  and 
names  for  the  fruit  of  different  groups.  (£.  A.  S.) 
666.  SoMERS,  J.  Kova  Seotian  ftmgi.  Proc.  and  Trans.  Nova  Scotian  Inst.  Nat.  8ci., 
vol.  7,  pt.  4,  Halifax,  1890,  issued  1891,  pp.  464-466.  Contains  enumeration 
of  fungi  of  Nova  Scotia  begun  in  vol.  7,  part  i,  p.  18  of  Transactions.  Gives 
16  species,  none  new.  (D.  G.  F.) 
See  also  No.  644. 


B. — CHTTRIDIACEJB. 

567.  Fischer,  Dr.  Alfred.    Fhyoomyoetes.   Rabenhorst's  Eryptogamen-Flora,  Band 
I,  Abth.  IV,  Pilze :  Lief.  45, 46, 47.    Leipzig,  1892  (1891),  pp.  1-192,  many  figs. 
See  review  this  journal,  (vol.  7)  p.  135.    (E.  F.  8). 
See  also  Nos.  371,  423  544. 
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C— oOmycetes. 

668.  Hai^ted,  B.  D.  Kotat  upon  Peranoiporett  for  1891.  Bot.  Gaz.,  toI.  16,  Ifo.  12,  De<. 
15,  1891,  pp.  338-340.  Gives  notes  on  the  following  species :  Pkjfiopkiki^rt 
infestanMt  Sclerospora  graminioolaf  Plasmopara  vitioola,  Platwiopara  pjf^vuM., 
PUumopara  fferanitf  Bremia  lactuc4B,  Peronotpora paranticaf  Peronaspora  Cmk^n- 
9i$f  Peronospora  effusa^  P,  poteHtilla,  Cy$iopu8  Ipama panduratm  [sic],  C.  <*«»- 
didu$,  C.  poriulaca.  Notes  AlyMum  maritimum  as  new  host  for  P,  para^itUd: 
and  Potentilla  grandifiora  as  new  host  to  the  country  for  P»potet^tiUar-.  <  L'. 
G.  F.) 

669*  Massaldnoo,  C.  Bull'  alterations  di  ooloro  del  flori  dell*  Amanatos  retrafloeaa  ia* 
fetti  dalle  oospore  di  Cyitopns  Bliti,  IKBj.  Nnovo  Giom.  Bot.  Ital.,  vol.  ^ 
No.  1,  Firenze,  8  gennaio  1891,  pp.  165*167.  Records  the  finding  of  oospor*^ 
of  Ctfstopus  hHii  D'By.  in  inflorescenses  of  Jmarantus  rttrofitx%9.  The  flow- 
ers attacked  assnnie  a  more  or  less  pronounced  red  color  and  are  thou  ren- 
dered more  conspicuous.  The  author  suggests  that  the  oospores  fonned  in 
these  reddish  flowers  are  perhaps  distributed  by  animals,  while  those  occur- 
ing  as  usual  in  leaves  are  distribut<ed  by  the  wind;  suggests  also  that  here 
is  an  analogy  to  heterocarpism  in  higher  plants,  except  that  the  diflTerenee 
between  the  oospores  is  not  a  morphological  one,  but  simply  one  of  different 
comportment  in  regard  to  the  organs  of  the  host  plant  attacked.    (W.  T.  & ) 

5T0.  Sproazzini,  Carolus.  PhyeomjDeto«  AxgeatinaB.  Revista  Argentina  de  Hist. 
Nat.,  vol.  1,  Buenos  Aires,  Feb.,  1891,  pp.  2^-38.  Gives  list  of  species  of 
Phycomycetes,  and  describes  new  species  as  follows :  ifiicor  mueedo  var.  « 
5,  M,  platensiSf  Cystopus plateMUj  on  leaves  of  Bcnrhaavia  hir$uta,  Chlotpora  n. 
gen.,  C.  va9tatriXf  in  bulbs  of  Allium  ooepa;  Peronotpora  nieoUanw,  on  leaves 
of  mootiana  longiftora.  The  species  in  the  list,  37  in  all,  are  accompanied  by 
notes  on  hosts,  measurements  of  spores,  etc.  (J.  F.  J.) 
(See  also  Nos.  371,  377,  545,  and  567.) 

D.— ZYGOMYCETES, 

(See  Kos.  543,  567  and  570. ) 

£.— BA6IOIOUYCETBS. 

fty  1.  Allen,  A.  and  SpikRvS,  W.    British  Agaiioiiii.    Intemat.  Jour.  Micros.,  and  Nat 

Sci.,  3d  ser.,  vol.  1,  London  and  New  York,  Aug.,  1891,  p.  233, 7  lines.    Notes 

that  there  are  1,400  species  in  the  British  Isles,  134  edible  and  30  poisonous. 

(M.B.W.) 
579    Cooke,  M.  C.    Additions  to  Dsidalea.  GrevUlea,  vol.  19,  No.  92,  London,  June, 

1891,  pp.  92-93.    Descriptions  of  five  new  species  of  Dadalea  from  Herb. 

Berk.,  D.  Eatoni,  Berk.,  I).  suhcongeneVf  Berk.,  D,  fiahellum,  Berk.,  D,  Attdn- 

manni,  Berk.,  />.  MuUeri,  Berk.     (M.  B.  W.) 
578.  Cooke,  M.  C.    Additions  to  Merulius.    Grevillea,  vol.  19,  June,  1891,  p.  108-109. 

Doscribcs  as  new  Merulius  sordiduSf  B.  &.  C,  if.  rimosuu,  Berk,  in  herb.,  J/. 

pelliculosua,  and  states  that  M,  pallenSf  Schwein.  (not  of  Berkeley),  is  the 

same  as  J/,  corinum',  and  V.  terrentrU,  B.  &  Br.  (undescribcd),  is  the  same  as 

M,  brassica^folhu.     (M.B.W.) 

574.  Cooke,  M,  C.    A  new  iabgenus  of  Agarions.    Grevillea,  vol.  19,  June,  1891,  pp. 

104-405.  Describes  the  new  subgenus  Metraria  founded  on  a  species  from 
Australia,  which  is  also  described;  AgariouM  (Metraria)  inngnia,  C.  &  M. 
(M.B.W.) 

575.  Cooke,  M.  C.    British  Thelephorei.     Grevillea,  vol.  19,  March,  1891,  pp.  64-(?7. 

Synopsis  of  the  gcuus  Stereum  with  descriptions  of  the  species.     (M.  B.  W.) 
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^,  GooKB,  M.  0,  Fa^u  and  Laaohia.  QreyiUea,  vol.  19,  No.  92,  London,  Jane, 
1891,  p.  105.  Original  description  of  the  following  species  from  herb.  Berke- 
ley. Favoliu  $uhgelatinoBU9,  Berk.,  Lasehia  decurrent,  Berk,  d^  C,  X.  fldbellula, 
B.  A  C.  in  herb.,  X.  luridaj  Cesati,  in  Myct.  Bon.,  GlcBOspanu  earrugaius,  Berk. 
(M.B.W.) 

'  Y»  Cooke,  M.C.  Irpsx  addenda.  Grevilea,  to1.19,  No.  92,  London,  p.  109.  De- 
scribes the  following  new  species :  Ipex  deeurrent.  Berk,  in  herb.,  /.  crispatua, 
Berk,  in  herb.,  J.  modesitUf  Berk.,  in  herb.,  /.  clathratna,  Berk,  in  herb.,  I, 
deooloraM,  B.  &.  C.  in  herb.     (M.  B.  W.) 

r8«  CooKK,  M.  C.  Laohnooladiiim.  GroTillea,  vol.  19,  No.  92,  London,  p.  93.  Note 
on  affinities.     (M.  B.  W. ) 

t9.  Cooke,  M.  C.  Some  omitted  diignosas.  Grevillea,  val.  19,  No.  92,  London,  pp. 
103-104.  Description  of  fangi  omitted  from  Saccardo's  Sylloge :  Agarieut 
(Innooyhe)  holophlehitu.  Berk.,  in  herb.,  Tkelophora  grueozonata,  Cke.  Bav. 
Fnn.Amer.No.444.    (M.B.W.) 

90«  Cooke,  C.  M.  Species  of  HydnaL  Additimenta  to  Sasoardo^s  Sylloge.  Grevillea, 
Tol.  20,  No.  93.  Sept.,  1891,  pp.  1-2.  Describes  the  following  new  species: 
Hydnuum  peroxydaium,  Berk.,  H,  analogum,  Berk,  in  herb.,  ff,  cohcBrmi, 
B.  &  C,  ff.  $cario9wm,  B.  &  Br.,  H,  lachnodontium,  Berk.,  H.  LiriodeHdri,  B. 
&,  C.  in  herb.,  H.  artocrea;  B.  &,  C.  in  herb.,  H.  Agretni,  Berk,  in  herb,  with 
notes  on  IT.  mtcrodon,  Pers.,  H,  Berkelegif  Curtis,  H,  allieep$,  Berk.  &.  Bar., 
H,  kerbicolum,  Ellis,  H,  treohodonHum,  Berk.,'and  states  that  j?.  luteo-virens 
appears  to  be  an  Irpex,  Eight  species  of  Badulnm  are  mentioned ;  B,  Emerici, 
Berk,  and  B.  XeilgherrentU,  Berk,  in  herb.,  are  described.  Five  species  of 
Pklehia  are  mentioned,  of  which  P.  apilomea,  Berk.  &  Curt.,  and  P.  deglubem, 
Berk,  and  Curt.,  are  described.  Odoniia  dlbominiata,  B.  A,  C,  is  said  to  be 
Hgdnum  dnnaharinum,  Schwein.,  and  0.  8W>pinella,  Berk.,  not  a  Hydnum,  as 
described  in  Sacc.  Syll.  Kneiffia  tindor^  Berk,  in  herb.,  and  K.  ntbiilu,  Berk, 
in  herb.,  are  described  as  new,  and  K,  iypha,  Berk,  in  herb.,  said  to  be 
CoHieium  iypha,    (M.  B.  W.) 

^81.  CooKR,  M.  C.  Tkametas  and  its  alBsi.  Grevillea,  vol.  19,  No.  9S^  June,  1891, 
pp.  98-103.  Divides  the  genus  as  treated  in  Saccardo's  Sylloge  into  sections, 
giving  a  list  of  the  species  in  each ;  five  species  have  been  transferred  to  the 
genus  Selerodep$%8  in  a  previous  number.  The  following  are  described  for  the 
first  time:  IVameteB Dickimii,  Berk,  in  herb.,  T.  gau$apaia,  Berk,  and  Bav.  in 
herb.  T.  BwreheUi,  Berk,  in  herb.,  T.  adelphica,  Hexagania  laeois,  Berk,  in 
herb.,  Hexagonia  ieniua,  Hook.  var.  9uhtenui$f  Berk,  in  herb.    (M.  B.  W.) 

S§9«  Cooke,  M.  C.  Two  Australiaa  ftingL  Grevillea,  vol.  19,  No.  91,  Mar.  1891,  pp. 
81-83).  Describes  as  new  Agariom  (Amanita)  »troUlae0u$  and  Lanoaphceria 
Uuffoetpora,  Cke.  and  Mass.  (M.  B.  W.) 

988.  Cooke,  M.  C.  Two  Japaaase  edible  ftingL  Grevillea,  vol.  19,  No.  91,  Mar.,  1891, 
pp.  82-64.  Bepriuts  an  article  by  ^ir,  N.  Tanaka  in  the  Botanical  Magazine 
of  Japan,  in  which  two  new  species  of  Laoiari%$  are  described,  L,  Ratsudake 
aad  L.  Akakat9u.    (M.  B.  W.) 

584.  [Crane,  D.  C]  Oxowing  mndnooms  in  winter.  Bept.  N.  J.  State  Board  Agric, 
vol.  18,  Trenton,  1891,  pp.  478-479.  Befers  to  experiments  of  a  farmer  near 
Elizabeth,  N.  J.,  in  raising  mushrooms,  describing  the  hotbed.  No  results 
mentioned.    (J.  F.  J.) 

<(§5«  Dx  Seynes,  J.  Oonidias  de  rHydnnm  eorslloldss,  Seop.  Bull.  Soc.  Mycol.  France, 
vol.  7,  Paris,  June  30, 1891,  pp.  76-80,  figs.  8.  Describes  conidia  of  Hydnum 
coralUAdeB,  Scop.,  and  compares  them  with  the  normal  tetraspores,  and  with 
conidia  of  Hydnum  erinaoeus,  Bull.,  and  PolyporuB  JnennU^  BuU.  The  conidia 
are  endocellular  and  of  two  kinds.  (E.  A.  S.) 
586.  Florida  Agriculturist.  Undexgroond  oranges.  Fla.  Agriculturist,  vol.  18,  No. 
47,  De  Land,  Dec.  2,  1891,  p.  651.  Notes  determination  of  peculiar  under^ 
ground  bulbs  resembling  oranges  as  really  PhaUua  impudious.    (D.  G.  F.) 
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687.  OoiyFRZH,  J.  CMzibiiilaii  A  U  lore  mjwlogiqM  dM  emvivgns  6m  Saaiif.  Ci^ 
logne  m^thodiqne  deft  ChunpignonB  Bandit  i6eoIte8  en  1889^^^90.  BoH  Sec. 
MycoL  Fnmoe,  toL  7,  Pari^  June  SO,  1891,  pp.l24>136.  A  OAtalogiie  of  a 
Hymenomycetes.    (£.  A.  S.) 

A88*  Hknninos  P.  Vote  miodtogJBfaa.  MalpigluA^  aimo  Y.  £g»o.  1<-2,  Gaibvm)  1§^'  i 
pp.  89.  Part  I  consists  of  following  corrections  of  eome  errors  r^ard:i: 
some  Polfparea  collected  by  Balansa  in  1884  in  Paragaay,  and  for  the  most  p^n 
described  as  new  by  Spegazzini.  Hexagona  Frietiana,  Speg.,  F.  guar.  Pnt 
I.  p.,  55  =  PolyporuM  umb<nuUu9,  Fr.,  Tkelophora  ( CratereUne)  9pasmrideSf  Spc: . 
1.  o.|p.  Gd^=^Poljfporu9  Warmiugii,  Berk.,  Poltfporuwub  trapiealia,  Speg.,=^ 
gilvuB,  Fr.,  P.  •«(^vii«Speg.,=P.  gilviu,  Fr.,  P.  LandH,  Fr.,  =P.  oocWeni^^^ 
Kalch.,  P.  Druiiiiiumdti,  Klotzach  forma  M<»2oaa  8peg.,=P.  frenalUw^  Bert 
In  part  II.  of  the  paper  the  following  new  species  and  Tarieties  are  described: 
^cidium  Aiokersonianum,  on  leayes  of  Kundmannia  tieula from  Malta;  Ftvaf- 
ee%  Schweinfurthii,  on  branches  of  Acacia  Ekrenhargiana  £kt>m  Arabia  Felii: 
Sohroeteria  Cissiy  (DC.)  De  T.,  Tar.  Arahiea,  on  petioles  and  branches  of  Of^ 
quadrangularU  from  Arabia  Felix.    (  W.  T.  8.) 

589.  Masses,  Grorgr.   Vow  or  imperfectly  known  OastromjoetM.   QreTillea,ToL  19,  No. 

92,  London,  June,  1891,  pp.  94-98.  Describes  the  following  new  speeies  ^d 
new  genera.  MuHnu9  fraxinua,  Berk,  in  herb.  Crucihulum  ttmile,  Tulofiomi 
Wrightii,  Berk,  in  herb.  T.  alburn^  Hydnangium  Tatmanieum,  Kalchbr.  in  herb. 
Seootium  leuooepkalwm,  S,  OwmUif  Berk,  in  herb.  Qyrophragmiwm  Dbxom  (B.  & 
C),  Mass.,  Calostoma  wmgino9a,  Protoglo»8um,  noY.  gen.,  P.  lutemm,Ggmn0S^o*- 
9um,  uov.  gen.     Q.  $t(pUahm.    (M.  B.  W.) 

590.  [f Masters,  M.T.]  Mushrooms.  Gard.Chron.,  3d  ser.,Tol.  10,  London,  September 

26,  1891,  p.  368,  one-half  col.    Describes  a  method  of  onltnre.    (M.  B.  W.J 

591*  OuviBR,  Ernest.  Lss  roods  de  ooroisn.  Roy.  scientif.,  Bonrbonnais,  i*  anB-? 
Moolins,  Augnst  15,  1891,  p.  170.  Describes  the  appearance  of  soreeren 
rings  in  meadows  in  Jnne.  These  often  persist  scYcral  years,  and  increaie 
in  size  to  the  yexation  of  the  farmer.  The  grass  in  the  interior  of  the  rm 
is  yellow,  but  that  on  the  exterior,  OYer  a  breadth  of  20-30  centimeteiSf  is 
always  remarkably  green  and  Yigoroos.  These  rings  are  due  to  Agarkut 
campestris,  etc.    (E.  F.  8.) 

A9Si*  Patouillard,  N.  Pdypoma  bamhoriniii,  novoaa  polyporo  oonldiflre.  Bnll.  Soe. 
Mycol.  France,  yoI.  7,  Paris,  Jnne  30, 1891,  pp.  101-108.  Describee  the  nev 
species,  Polyparui  hamhtuinui  under  three  forms  dimidiate,  nodulose,  and  n- 
Bupinate.  The  first  and  third  haYe  a  oonidial  fructification,  and  neither 
normal  basidia  nor  cystidia  can  be  found  in  the  resupinate  form.    (£.  A  8.) 

59S«  RoLLAND,  LAoN.  BMai  d'vn  oalendxior  dot  Champignons  oomestiUasdesflnviraBidi 
Paris.  Bui.  Soc.  Mycol.  France,  yoI.  7,  Paris,  March  31, 1891,  pp.  10-14,  pi.  2. 
Describes  external  appearance,  and  giYes  habitat  and  date  of  Paxilloui 
involutuif  (Batsch)  Fr.,  Lepioia  prooera,  Scop.  Laotariu9  volemu9,  Fr.  £«^ 
tarius  delicumu,  (L.)  Fr.    Laotaritu  rttfu$,  (Scop.)  Fr.    (E.  A.  S.) 

594*  RoLLAND,  L^oN.  Exonnions  myoologiqnas  dans  las  Pyrfa6<s  et  lss  Alpos-XsritiiBii' 
Bull.  Soc.  Mycol.  France,  yoI.  7,  Paris,  June  30, 1891,  pp.84r-97.  GiYCS  lists  of 
fungi  collected  at  Caaterets  and  in  the  proYince  of  Var  on  the  shores  of  the 
gulf  Juan.  The  following  new  species  are  described:  Omphalina  Mtelo- 
Cuel.,  var.  dtrioolor;  THcholama  taponaceum,  Yar.  lavedana,;  BUirgdiitm  c^- 
esHcBy  de  Not,  Ceratoatoma  pAcenicii.    (E.  A.  S.) 

595.  RoLLAND,  L^ON.    Uns  visite  an  Mnt^  Barla.    Bull.  Soc.  Mycol.  France,  rol  7, 

Paris,  March  31, 1891,  pp.  66-72.  Describes  M.  Barla's  collection  of  plaster 
casts  of  fleshy  fungi  at  Nice,  and  giYes  a  catalogue  of  a  large  number  of 
the  species  modeled.  In  a  footnote  are  giYcn  detaileiT  directions  for  making 
the  models.    (£.  A.  S.) 

596.  Smith,  J.  P.    The  mnihroom.    Knowledge,  yoL  14, 73,  London, NoYcmber  2, 1891, 

figs.  6.  A  popular  account  of  Agaricus  campeitris,  with  description  of  its  an- 
atomy and  life  history.     (M.  B.  W.) 
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%9^.  SFEGeAxnu,  CaxoiX).  rmgi  gnaranltini  noBntfli  nwl  ▼.  oitkL  ReviBta  Argentliui 
Hist.  Nat.,  ToL  1,  Buenos  Aires,  April,  1891;  pp.  101-111,  June,  1891,  pp. 
168-177.  Notes  on  Hymenomyoetes  describing  the  following  new  species: 
Mmrawmhu  holanmB,  Paria^uhargemtw,  Fa9olu$€Ugamti$Hmu$,  F,  daddUoid«9,  F. 
HttrioH,  PUnda  kmmUU.  The  species,  31  in  all,  are  accompanied  by  notes  and 
diagnostic  characters.  Part  2  mentions  Tarioos  species  of  Hymenomyoetes, 
Gsstromycetes,  Myxomycetes  and  Hyperdermeae.  The  following  are  de- 
scribed as  new  species :  Lamopila  guaraniiioa,  Uttilago  juncicola  in  ovaries 
of  «AiiicaM  CkamUsamif  Entiflama  nectrunde9  on  leaves  of  a  species  of  Legumino$a, 
Fuceinia  chlaridi*  on  leaves  of  CMoriU  sp.,  P.  maerooephala  on  leaves  of  Con- 
volvulaeecBf  Unfmyce§  f  qfperinui  on  leaves  of  Ctfperaoea,  U.  egruffinonn  on 
leaves  of  SapindaeetB  ( f ),  Ur^do  eamo»a  on  leaves  of  OrohidaoeiB,  Notes  are 
given  on  other  species.  (J.  F.  J.) 
G68.  Taylor,  Thomas.  MuAieoms  of  tbs  United  States.  U.  8.  Dept.  Agric,  Rept.  for 
1890,  pp.  366^873,  pL  5.  Gives  colorecl  fignres  of  eight  edible  and  twelve  poison- 
ous mnshrooms.  Gives  directions  for  the  culture  of  various  species,  with 
fignres  of  houses  and  beds  for  their  cultivation.  Also  various  recipes  for 
their  preparation  for  the  table.  Issued  as  a  reprint  with  the  title  **  Food 
Products;  eight  edible  and  twelve  poisonous  mushrooms  of  the  United 
States,  with  directions  for  the  culture  and  culinary  preparation  of  the  edible 
species.*^  pp.  16,  pis.  5.  (D.  G.  F. ) 
m^99m  ZoPF,  W.  Veber  die  Tiers  sad  die  Yegstation  Spitibexgsns— 8  ThallopliTtsn.  Natur- 
wissens.  Wochenschr.,  vol.  6,  Berlin,  Dec.  13, 1891,  p.  508.  Notes  the  occur- 
rence of  Lycoperdan  furfuraceum,  Schaelf.  (J.  F.  J.) 
(See  also  Nos.  384,  336,  337,  446,  528,  529,  530,  531,  562,  614,  and  637.) 

F.—UBSDIMXA. 

000.  Abthub,  J.  C.  Votis  onVrediasM.  Bot.  Gasette,  vol.  16,  No.  8,  Aug.  16, 1891,  pp. 
225-227.  Discusses  synonomy  ofPuooinia  $iipa,  considering  the  publication 
of  the  species  in  1884  by  the  author  as  prior  to  collection  by  Hora  of  the 
identical  species  named  by  Opis  in  1852.  Prefers  FuooMa  tHpa  (Opiz) 
Arthur,  as  correct  writing  of  the  name.  Draws  attention  to  the  name  fuc- 
cinia  amaia,  Harkness,  as  being  preoccupied,  and  suggests  the  name  P. 
siedtMONHdet.  [It  may  be  remarked,  however,  that  Harkness's  species,  P.  omato 
was  previously  described  by  Winter  as  P.  appendUmlaia  on  Bignoniaceous 
pluit  from  Mexico.  See  Sacc.  SyUoge,  vol.  7,  part  2,  p.  727,  No.  2552.] 
Points  out  an  error  in  the  measurement  of  the  teleutospores  of  Uramyeet 
periffjfmuB,  Halsted,  making  their  true  dimensions  12-18  z24-30t;.  Mentions 
work  of  Dietel  in  Hedwigia,  vol.  28  (1889),  p.  22,  demonstrating  Uramyce$ 
ooHoU,  Peck,  to  be  the  uredo  of  Ptu>emia  carioU-Mtriotaf  Dietl.  Reports  the 
discovery  of  the  uredosxK>res  of  Uromyee$  perigyniut  and  teleutospores  of 
Coleodporium  vihwmi.  Describes  Pftocinia  cyperi  n.  sp.  on  Cypenu  Sohtoeinitgii, 
uid  C.  $trigo€u$;  Uromyoet  genHana  n.  sp.  on  Oefntiana  quinquefolia  var.  ocoi- 
dtntalU.    (D.  G.  F.) 

601.  Atkinson,  Geo.  F.  A  new  Bavenolia  from  Alabama.  Bot.  Gazette,  vol.  16,  No.  11, 
Nov.,  1891,  pp.  313^14.  Describes  as  new  Bavenelia  coBt'uecola,  upon  stems, 
leaves  and  pods  of  Ca$Bia  nioiitans.  Considered  specifically  distinct  from  B. 
atietica,  Berk.  A  Br.,  No.  554,  Myc.  Univ.,  B,  glandulaifarmi$f  Berk.  &  Curt., 
No.  1251,  Myc.  Univ.,  and  J^.  texanus,  £11.  &  Galw.    (D.  G.  F.) 

•09.  COCKEKELL,  T.  D.  A.  Additions  to  the  fruna  and  flora  of  Jamaica.  Jour.  Insti.  Ja- 
maica, vol.  1,  Kingston,  Nov.,  1891,  p.  32.  Uredo  VialcBf  Lagerheim,  on  vine 
leaves,  is  reported  from  near  Rockport.    (£.  F.  S.) 

60S*  Graziana,  A.  Deux  ehamplgnons  parasites  deo  feaillss  de  oooa.  Bull.  Soc.  MycoL 
France.  voL  7,  Paris,  Sept.  30, 1891,  pp.  152-153,  pL  1.     Describes  Uredo  erythro' 
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XjflonU  on  Eryikroxtflon  eoea  from  Pern  and  Boliria^  and  PkgUottieU  ojJiv  ' 
xylonU  on  the  same  host  from  Bolivia.     (£.  A.  S.)  i 

(See  also,  Nos.  401, 402, 418, 445, 544, 588,  and  597.) 

O.— USTILAODOLfi.  ! 

(See  Nos.  402, 558  and  597.) 

H. — ABCOMYCKTES. 

I. — Qjfmnoasei, 
(See  No.  432, 445.)  | 

U. — Peritpariaeem, 

604.  Chatin,  a.  Ooatfilmtion  k  I'Uitoin  botaaiqne  dt  U  tnM^  Kaaaa  as  Saaas  (TMo 
GUveryi).  Comptes  Rendos,  vol.  113,  Paris,  Sept  14, 1891,  pp.  381-384.  He 
author  had  previously  described  a  var.  arabica  of  T.  boudi^ri,  and  now  findi  i 
new  species  which  is  widely  distributed.  It  is  a  remarkable  apeciee  aD«i 
represents  the  type  of  the  section  characterised  by  reiicolate  and  non-Tem:* 
cose  spores.    The  weight  of  the  tubers  averages  50  to  130  grams.  (E.  F.  S.  < 

G05.  Chatin,  A.  Ooatri1mtioa4FUstoirsboUiiiqiisdeUtciiffB(aiiatri6neBote)--XsBa<^^ 
Bagdad  (Terfona  Haflii  et  Teifeda  Metazasi)  et  dt  Smyxne  (Textaia  leoois).  Comp- 
tes Rendus,  vol.  113,  Paris,  Oct.  26^  1891,  pp.  530-534.  As  in  case  of  the  Tern/ 
of  Algeria,  the  kam^  of  Smyrna  is  eaten  mixed  with  meat  and  eggs  and  cooked 
in  butter  or  oil.  A  study  of  the  immature  spores  of  this  species  shows  tba( 
T.  houdieri  is  distinct,  and  not  an  immature  form  of  T.  Imnia,  as  Tnlasoe  et^B* 
Jectured.  The  latter  occurs  also  in  Sicily,  near  Naples,  and  in  Spain.  i£« 
F.8.) 

606.  Chatin,  A.  OoBtributton  k  FUstoire  natorelle  de  la  tmlE^— Parallals  anln  Its  Tuft! « 
Kam^  (TerfBfia  Tirmaaia)  d'Afrique  et  df Asis  et  las  troffas  dOBmops.  Comptes  Ren- 
dus, vol.  113,  Paris,  Nov.  2, 1891,  pp.  582>686.  Discusses  geographical  distri- 
bution, climate,  soil,  host  plants,  time  of  maturity,  depth  in  the  soil,  mode  of 
gathering,  culture,  color,  odor,  taste,  periderm,  flesh  or  gelba,  sporangia, 
spores,  and  chemical  composition  of  truffles  and  terfazias.  The  latter  are 
essentially  African  and  Asiatic,  fhngi  of  hot  climates,  and  are  only  represented 
in  Southern  Europe.  Both  prefer  soils  rich  in  lime  and  oxide  of  iron.  Trof- 
fles  grow  at  depths  of  10-15  cm.,  but  sometimes  40-60  cm.  They  rarely  ap- 
proach so  near  the  surface  as  to  lift  the  earth,  but  this  is  common  in  case  of 
Terfazias,  which  are  even  found,  growing  partly  out  of  the  soil  or  under 
leaves.  Truffles  are  generally  parasitic  on  trees ;  Ter£uias,  on  under  shmbs, 
such  as  Cystinese,  or  apparently  even  on  annuals  like  Helianthns.  Terfazias 
cover  immense  districts.  They  are  gathered  and  dried  by  the  Arab  popals^ 
tion,  to  whom  they  hold  the  same  place  as  the  ]>otato  to  the  Irish  peasant. 
They  contain  less  nitrogen  and  phosphorus  than  tmffles,  but  are  superior  in 
this  respect  to  potatoes.  The  yearly  value  of  the  Perigord  truffle  (Tuber 
melanoaporum)   exceeds  20,000,000  francs.     (£.  F.  S.) 

4I0T.  Chatin,  A.  Oontrilmti<niiiFhistoirebotaiiiqusdsla1nlb(XaaiidsBHrdad).  Rev. 
des  Sci.  Nat.  et  Appli.,  vol.  38,  Paris,  Nov.  20, 1891,  pp.  582-684.  Brief  account 
of  two  truffles  received  in  1891  from  M.  Metaxas,  of  Bagdad,  and  referred  to 
the  genus  Terfezta,  One  is  described  as  J.  Ht^/Ui,  n.  sp.,  and  the  other  is 
T.  Metdxasif  n.  sp.  The  author  believes  this  genus  will  be  found  to  be  rep- 
resented by  as  many  species  in  the  desert  regions  of  Asia  and  Africa  ss  is 
Tuber  in  the  more  temperate  countries  of  Europe.    (E.  F.  S.) 

60§.  G AiLLARD,  A.  Obsenratioiis  d'un  retour  d  Ptot  v^tetif  des  Poifhtoi  daas  Is  gton 
MeUola.  Bull.  Soc.  Mycol.  France,  vol.  7,  Paris,  Sept.  30, 1891,  pp.  151-152. 
Notes  the  fact  that  certain  perithecia  remain  pider  and  smaller  than  others. 
These  are  sterile  and  their  cells  grow  out  into  long  mycelial  filaments.  (£ 
A.S.) 
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Knowlss,  H.  G.  Truffles.  ReptB.  from  oonsolB  of  U.  8.,  Ko.  132,  Sept.,  1891,  pp. 
15^160.  ConBiden  truffles  due  to  sting  of  insect.  Notes  method  of  hunt- 
ing for  them  by  pigs  in  France  and  describes  training  of  dogs  for  the  same 
pnrpose.  Gives  valne  of  462,361  pounds  exported  from  France  in  1889  at 
$476,147.  Explains  method  of  canning.  (J.  F.  J.) 
S.O*  [fMA8TEBfi,M.T.]  ASyxianTniffle.  Gard.  Chron.,  3d  ser.,  vol.  10,  London,  Not. 
21, 1891,  p.  617,  i  col.  Notes  that  M.  A.  Chatin  has  described  a  pecoliar 
truffle  in  Comptes  Rendus.  (See  No.  604.)  (M.  B.  W.) 
(Bee  also  No.  445  and  637.) 

Wi.'-'Sphariaoea. 

11.  Atkinbon,  Gso.  F.  Qa  the  stnietiire  and  dimerphism  of  Hjpoersa  tabeilAinids. 
Bot.  Gasette,  toL  16,  Oct.,  1891,  pp.  281-284,  pL  1.  Describes  the  ascigerous, 
sphacelial,  and  stromatous  forms  of  the  Amgus,  placing  it  in  the  genus  ^jfpo- 
orella  of  Saccardo.  Considers  the  species  distinct  from  Dwaiella  of  Patouillard, 
and  shows  the  near  relation  existing  between  the  genera  Ejpiehloe  and  Hypo* 
erella.  Points  to  separation  of  the  genera  on  ground  of  inclosure  or  non- 
inclosure  of  culm  of  host  by  the  stroma  of  the  ftingns  as  a  trifling  one,  and 
cites  case  of  Hypoorella,  which  surrounds  opening  buds  of  Andropog<m  Vir- 
ginicM  as  torn  asunder  by  opening  of  the  buds.  Paper  read  before  Bot.  Club 
of  Am.  AsBO.  AdT.  Sci.,  Aug.,  1891.  (D.  G.  F.)  See  notice  in  Ihid,,  Sept.  1891, 
p.  256. 

$12.  Atkinson,  Gbo.  F.  BphnreUa  gosqrpina,  n.  sp.,  the  perfset  stage  of  Geroospora  gosij- 
pina,  Oooke.  BuU.  Torrey  Bot.  Club,  toI.  18,  Oct.,  1891,  pp.  300-301,  pi.  1. 
Gives  paper  read  before  the  Bot.  Club  of  the  Am.  Asso.  for  Advanoemeut  of 
Science,  Washington,  Aug.,  1891,  describing  Sph<BrellagiH9]fpina,  n.  sp.,  found 
very  abundant  upon  leaves  of  GoMypttMii  herbaeeum  attacked  by  Cerooapora 
go99ypina.  Considers  the  Spkarella  a  perfect  stage  of  the  C0roo«por«.  (D.  G.  F.) 
See  title  in  Bot.  Gaz.,  vol.  16,  Sept.  15, 1891,  p.  261. 

HIS.  Cooks,  M.  C.  CkndysepsHawkssii, Gray.  Grevillea,  vol.  19,  London,  Mar.,  1891, 
pp.  76-78.  Discusses  the  characters  of  the  species  as  compared  with  other 
Australasian  Cordycept,  and  reprints  the  orignal  description.    (M.  B.  W.) 

•14.  Cooks,  H.  C.  Kemorahilia.  Grevillea,  vol.  19,  London,  Mar.,  1891,  pp.  80-81. 
Notes  that  VaUaria  parmularia,  Berk.,  specimens  so-called  in  Roumegu^res's 
Fungi  Gallic!,  No.  4338, is  not  that  species,  but  probably  VaUaria  rubriooaa, 
Fr. ;  Epichloe  hypoxylon.  Peck,  is  identical  with  Hypocrella  atramento$a,  B. 
A  C. ;  Agariout  ( Galera)  muddoletUf  Berk.,  belongs  to  Hyporrhodii,   (M.  B.  W. ) 

615.  Cooke,  M.  C.  New  British  ftmgl.  Grevillea,  vol.  19,  No.  91,  London,  Mar.,  1891, 
p.  86.  Describes  Hypocrea  {Bromella)  Iqftogioolaf  Cke.  &  Maes.,  on  Leptoganium 
growing  upon  Bobinia;  SttuirteUa  Carlylei  Cke.  db  Mass.,  Molli$ia  dactyligluma, 
on  Dactylit  glomerata,  and  Laohnella  siigmella.    (M.  B.  W.) 

C16«  DsLACROix,  G.    Ssptees  noovellasde  champignons  inf^rienxik     Bull.  Soc.  Mycol« 

France,  vol.  7,  Paris,  June  30,  1891,  pp.  104-111,  pi.  2.    Describes  Plowrightia 

Kar$teni,  Herpotriehia  oeraliumy  CeratoBtoma  trunoatumf  C.  stromaticum,  Nto- 

triella  maydi$f  Zigncella  oulmioola,  Delacr.  &,  Niel,  ChcBtamelln  longiseta,  C. 

iortiliSf  Macrophoma  carpincola,  Coryneuinfaginum,PenicilliumDuclauxif  Mora- 

nopait  (noY,  gen)  inquinanSf  Sterigmatocystis  ochraoea,  DictyoBparium  Becalinum, 

FuMrium  CBruginosum,  Fusicoooum  populinumj  F.  oomplanatum.    (£.  A.  S.) 

617.  MacMillan,  Conway.    Notes  on  ftmgl  aifeotiiig  leavas  of  Sarracenia  puzporea  in 

Minnesota.    Bull.  Torrey  Bot.  Club,  vol.  18,  July,  1891,  pp.  214-215.    Gives 

notes  on  Sphwrella  sarracenia  (Schw.)  Sacc,  Leptosphwria  scapophila  (Peck), 

Sacc,  Peziza  abrata  and  Pestalozzia  aquaticUf  E.  &  E.    Describes  as  new 

species  ffelminthosparium  Barraoenim  and  BrachyBporium  Barracenice,  (D.  G.  F.) 

61S.  Prillieux  et  Delacroix.    Compl^moDt  a  I'tftnde  de  la  maladie  du  ooBor  de  la  bet- 

terave.    Bull.  Soc.  Mycol.,  France,  vol.  7,  Paris,  Mar.  21,  1891,  pp.  23-25, 
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fig.  9.  Sphm-ella  tahifloa,  a  new  specieB  found  in  connection  with  PkyUo9ii€U 
tahifiea  is  considered  as  the  ascomycetoos  form  of  the  latter.  Describes  this 
together  with  the  following  new  species  found  in  connection  with  the  PAf I- 
la$tiota:  Jsoookyta  beta,  A.  betioolaf  Diplodia  beticola,  (£.  A.  S.) 
4I19*  Westwood,  I.  O.  Paxmsitefl  on  Plants  and  Animals.  Gard.Chron.,3dBeT.,YoL9» 
London,  May,  1891,  p.  553,  2  cols.,  fig.  4.  Popular  description  of  the  ex- 
ternal appearance  of  Cordyeep$  on  larvsB.  (M.  B.  W.) 
C3ee  also  Nos.  392,  445,  and  621. 

IV.— DiMomyoetos. 

690.  BoTER.  Vote  snr  la  Beprodnetioa  das  MoziUas.    Bull.  Soc.  Mycol.,  France,  toI.  7, 

No.  3,  Paris,  Sept.  30,  1891,  p.  150.  Gives  detaUs  of  a  successful  experiment 
in  reproducing  the  Morel  on  a  substratum  apparently  free  from  infection 
before  sowing  on  it  the  debris  of  some  partially  liquefied  specimens.  (£. 
A.  S.) 

691.  Cooke,  M.  C.    Omitted  Biagnosas.    Grevillea,  toL  19,  London,  March,  1891,  pp. 

71-75.  Contains  descriptions  of  23  species  of  fungi  which  are  not  found  in 
Saccardo's  Sylloge,  in  the  genera  Perira,  Splueria,  HeloHum,  PkialiOy  Laek- 
nella,  Bulgaria,  Omftn>pMZa,  RypaTohiu9f  Patellaris,  Phaddium,  and  Phoma- 
(M.  B.  W.) 
699*  Phillips,  W.  Omitted  IMsoomycatas.  Grevillea,  vol.  19,  No.  92,  London,  June, 
1891,  pp.  106-107.  Contains  descriptions  of  the  following  species  not  in 
Saccardo's  Sylloge.  Awmaria  BUmeUa  Cke.  and  Phil.,  n.  sp.,  Hjfmemo9Cjfpha 
Carmichalii,  Berk.,  Phil.,  B.  flexipea,  Cke.  and  Phil.,  HeloHum  auranHacum, 
Cke.,  Mollitia  ekloro$iicta,  E.  P.  Fries,  Laehnella  lugulinaf  PhiL  =  Da9ifscjfpha 
hyalina  (PhiU,)  Sacc,  L,  alhopileata,  Cke.  var.  $ubaurata,  BUis;  X.  etmfarmis, 
Cke.,  Enecelia  kypochlora  Berk,  and  Curt.  (M.  B.  W.) 
(Bee  also  Nos.  445,  452,  615,  and  644.) 

I.— IMPERFECT  AND  UNCULSSIFIED  FOR1C8. 

I. — Hyphamyoetei  and  Stilhea, 

4I98*  BOUDISR,  Em.  Qnelqnaa  mntvallas  aspecas  da  Ohampignoiis  intfxiean.  Bull.  Soc. 
Mycol.,  France,  vol.  7,  No.  7,  Paris,  June  30, 1891,  pp.  81-83,  pi.  1.  Describes 
the  following  new  species :  Botrytit  aUndthocmaf  Myoogane  odkrooea,  Volutella 
albopilUf  Hymenula  ottrtna.    (E.  A.  8. ) 

694*  D  UFO  UK,  Jean.  La  Champignon  parasite  das  vareUanos.  Chron.  Agric.  Yit.  etForea. 
du  Vand,  vol.  4,  Lausanne,  Nov.  10, 1891,  pp.  376-384.  Givessome  general  notes 
on  the  presence  of  entomogenous  fungi.  Describes  the  ravages  of  Botrytii 
tenella  on  the  white  worm,  and  mentions  the  consequent  attempts  to  propa- 
gate the  fungus  by  infecting  worms  with  spores  produced  in  artificial  cult- 
ures. In  order  to  test  this,  several  experiments  were  tried.  Healthy  worms 
were  infected,  both  confined  in  pots  and  in  the  open  ground.  The  worms 
seemed  to  resist  the  parasite  even  in  the  closed  pots,  and  more  strongly  in  the 
open  ground.  The  conditions  favoring  a  rapid  infection  are  not  yet  known. 
(E.A..S.) 

695.  GiARD,  Alfred.  Konvalla  raoharahas  snr  la  Champignon  parasita  da  hannatni  vul- 
gaira  (laaria  dansa,  link).  Comptes  Rend.,  Soc.  Biol.,  new  ser.,  vol.  3, 
Paris,  July  23,  1891,  pp.  575-579.  Shows  that  the  fungus  of  the  white  ^vorm 
was  common  in  Lower  Seine  in  1866.  Since  then  the  equilibrium  be- 
tween the  insect  and  its  parasite  has  been  preserved.  The  balance  could, 
however,  be  turned  in  favor  of  the  latter  by  spreading  liquid  cultures  of  the 
spores  over  the  infested  territory.  The  article  contains  the  same  notes  on 
synonomy  as  No.  624.    (E.  A.  8. ) 
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Sm.  GiRARD,  Alfred.  Bur  U  tranwnliriim  de  Flsaxla  dnrer  Uaao  aa  ver  k  Sole  (iHutia 
dflua,  link).  Comptes  Rend.,  Soc.  Biol.,  new  ser.,  iroL  3,  PbtIb,  July  2,  1891, 
pp.  607-608.  Shows  that  it  ia  possible  to  infect  the  ailk  worm  with  the  /m- 
ria  of  the  white  worm.  Hopes  in  this  way  to  discover  whether  the  /tfoHa 
is  modified  by  its  change  of  hosts  and  whether  it  approaches  Botrytis  Ba$^ 
siana.  Suggests  that  care  should  be  used  in  spreading  the  Jtaria  over  re- 
gions where  the  silk  worm  is  raised.    (£.  A.  S. ) 

37  Mato^N.  8.  Enaootio  oerehritis,(ir  ^'itaggen**  of  hoisas.  Bull.  Kansas  State  Agric. 
Ex.  Sta.,  Yet.  Dept.,  No.  24,  Manhattan,  Sept.,  1891,  pp.  107-116,  pi.  1.  Re- 
ports results  of  experiments  with  moldy  com  as  the  supposed  cause  of  the 
"blind"  or  "mad  staggers."  Thinks  the  sporea  of  ^cper^ZIiM  ^ZatioiM  are 
capable,  when  introduced  into  the  circulation  of  the  animal,  of  producing 
the  disease.  The  presence  of  the  growing  mycelia  thought  to  be  ascertained 
in  the  liver  of  guinea  pig  inoculated  with  water  containing  spores  of  the 
fhngus.  Qives  result  of  experiment  with  colt  fed  upon  com  covered  with 
A8pergillu9  glaitous,  attributing  final  death  of  the  animal  to  presence  of  the 
spores  of  the  fungus  in  its  system.  (See  also  Rept.  Kansas  State  Board  Agric, 
Topeka,  Sept.,  1891,  pp.  42-60;  noticed  in  Exper.  Sta.  Rec.,  vol.3,  January, 
1892,  pp.  388-389.)    (D.G.F.) 

I9S.  Prillibux  bt  Delacroix.  Endoocmidiiim  temnlontaffl,  nov.  gen.  nov.  sp.,  Pxill.  at 
Dela.,  Champignon  donnant  anseigle  detpropiitfttev6itaeiiiei.  Bull.  Soo.  Mycol., 
France,  vol.  7,  No.  2  June  30, 1891,  pp.  116-117,  fig>2.  Describes  the  new  genus, 
Endoooniditim,  having  the  spores  formed  within  a  tube.  Species  S,  tmnulen- 
ium,  found  on  rye  in  1890,  in  the  department  of  Dordogne,  and  giving  it  a  poi- 
sonous quaUty.  On  a  few  of  the  same  grains  was  found  another  new  species, 
Fusarium  miniaiumf  related  to  F,  ruberrimi,  Dela.    (E.  A.  S.) 

699.  Skusb,  F.  a.  a.  The  Kew  Zealand  vegetable  oaterpillar.  Victorian  Naturalist, 
vol.  8,  Melbourne,  June->Tuly,  1891,  pp.  47-48.  Refers  to  paper  by  Thos. 
Steel,  and  states  that  the  larva  attacked  by  the  fungus /farta  Bobertni  is  not 
that  of  Sapialu9  vireaemis.  Quotes  from  other  authorities  in  reference  to  this 
point,  and  it  therefore  remains  a  question  as  to  the  species  attacked  by  the 
ftingus.  (J.F.J.) 

630  Thaxter,  Bolakd.  Qa  certain  Vew  or  PeenHarKorth  American  Hyphomyoetes,  H 
Bot.  Qazette,  vol.  16,  July,  1891,  pp.  201-206,  pi.  2.  Describes  Helioocepha^ 
lum  iorcophilumf  nov.  gen.  et  nov.  sp.,  on  carrion  from  Conn.,  found  in  labo- 
ratory cultures;  Gonatarrhodiella  parasiticaf  nov.  gen.  et  nov.  sp.,  on  HypO' 
crea  and  Sypamyees;  Deamidiospora  myrmeeophila,  nov.  gen.  et  nov.  sp., 
on  the  body  of  a  large  ant,  Conn.  Remarks  this  latter  species  may  possibly 
be  an  imperfect  form  of  CordyoepB  unilateralU,  Tul.,  and  suggests  possibility 
of  its  being  parasitic  on  young  Uaria  or  CordyeepB  previously  developed  on 
the  insect.  Describes  also  EverkarUa  lignatHU,  nov.  sp.,  on  wet  logs  from 
Conn.,  figuring  E.  hymmuloides  Sacc.  and  Ellis  for  comparison.    (D.  G.  F.) 

631.  Trabut,  L.  Lm  Champignons  parasites  da  Cziqnet  Pterin.  Rev.  Gen.  Bot.,vol.  3,  No. 
34,  Paris,  Oct.  16, 1891,  pp.  401-406,  pi.  1 .  Notes  a  fungous  disease  on  the  migra- 
tory locust  {Aoridium  perigrinum)  in  Algeria,  found  especially  on  females  after 
laying  the  eggs.  The  fungus  was  named  Botrytis  acridiorum  by  the  author,  and 
Lachnidium  aoridiorum  by  Giard,  the  latter  name  being  adopted  in  the  article. 
MM.  Knuckel  and  Langlois  have  referred  it  to  Polyrkigium  I^tophyci,  Giard. 
The  fungus  develops  on  all  the  membranes  covering  the  joints,  but  more  es- 
pecially between  the  abdominal  rings.  It  is  entirely  superficial  never  pene- 
trating the  body  cavities.  Two  kinds  of  spores  have  been  found— one  round 
and  unicellular,  the  other  elongated  and  septate.  The  article  also  describes 
Cladosporium  herharum,  var.  and  Stivcharomyoaef  paraHtarU  as  parasitic  on 
the  bodies,  and  Ooapora  ovarum,  n.  sp.  on  the  eggs  of  the  insects.  (£.  A.  S.) 
(866  also  Nob.  446,  641,  612,  616,  and  617.) 
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n. — 8phmrop9ideiB  and  MeUmetmea, 

683.  Pammel,  L.  H.    Spot  DiMaaa  ofChmy  (CyliBdiwporiiim  padL )  Boll.  Iowa A^t. £l 

8ta.  [Ames],  No.  13,  Des  Moines,  May,  1891,  pp.  5&-eS,  pL2,fig.3.  Ductl^ 
sjnonomy  of  the  species  and  describes  the  microaoopio  charaoten  of  thcfu 
gas  with  list  of  plants  affected  by  it.  (D.  G.  F.) 
633.  Pammsl,  L.  H.  SpotlKssasaof  CiimatisadOcossbeRiea.  BnlLIowaAgricELSi 
[Ames],  No.  13,  Des  Moinee,  May,  1891,  pp.  67-71,  figs.  3.  DiBcueestu 
literature  and  geographical  distribntion  of  Sepioria  rihU,  Desm.,  r«r.'^ 
pora  angulaia,  Wint.  and  Oloeoiporium  r%bi$,  Peek.  Expresses  the  opim^ri 
that  the  Cerootpara  is  the  fungos  which  caoaea  in  part  the  defoliatixQ  f 
white  and  red  cnrrants.  Thinks  Sphmrtllagro99vUtrutf  Fr.  is  geDetictll}  crc- 
nected  with  CerooBpcru  anguMa,  Wint.,  and  also  with  Stptoria  rihity  IksL 
(D.  G.  F.) 

684.  PniLLUSux  kt  Dslacboix.    Hendanonia  sersssDa,  mow,  9.    Ball.8oe.Mrco:,, 

France,  vol.  7,  No.  1,  Paris,  Mar.  31, 1891,  pp.  21-22,  figs.  2.     Describes  Hend^- 
Bonia  oeriuella,  a  new  species  foand  on  the  sterile  spots  of  Corgmatm  Beijif' 
inekii  on  cherry  leaves.    (£.  A.  8.) 
(See  also  Nos.  383,  391,  445,  616,  617,  619>  and  621.) 

III.— IflMsUaseost. 

635.  C0M8TOCX,  J.  H.,  and  Sungbrland,  M.  Y.  unzswontts.  BnlL  ConieD  Tcir. 
Agric.  Ex.  8ta.,  entomological  division,  No.  33,  Ithaca,  Nov.,  1891,  p.  211 
Notes  Metnrrkijgium  anisaplia,  as  determined  by  Thaxter,  attacking  and  kiT- 
ing  the  larvn  of  wireworms  ander  experiment.    (D.  G.  F.) 

4IS6*  Mabsee,  Geo.  Baroomyessi  new  gsons.  Grevillea^ voL  20, London,  1891, ppl^ 
14.  Describes  Sarcamyces  vinaaa  nov.  gen.  and  nov.  sp.,  on  wood  from  Vem^ 
znela  and  Booth  Carolina.    (D.  G.  F.) 

637.  SouTHWORTH,  Effie  a.  Votes  en  some  eaiioas  fimgL  Bnll.  Torrey  Bot  Clo^ 
vol.  18,  Oct.,  1891^  pp.  303-^04.  Describes  briefly  peculiar  Amgas,  pot^ibly 
Polyporus  officinalis  from  California,  and  Eryripke  like  form  on  MMenher^^'- 
also  a  snperficial  Aingas  on  bark  of  orange  likely  to  prove  a  species  of  P^^r 
matomosphaeria.  (D.  G.  F. ) 
(See  also  Nos.  437, 445,  and  631.) 


G.— MOBPHOLOGY  AND  OLASSIFICATION  OF  BACTEBIA. 

68 §•  Blanch ARD,  Dr.  B.  8ar  on  Spizille  geant  d^eloppi  dsas  las  eoltarss  ds  wUsmaS^ 
d*eaa  doane  d'Aden.  Bev.  g^n.  sci.,  pure  et  appliq.,  2  ann.  Paris,  Jan.  15,  i^^- 
pp.  21-22,  figs  8.  Beview  of  a  paper  by  A.  Certes  in  BnlL  de  la  80c.  Zool 
de  France,  1. 14,  p.  322.     (E.  F.  S.) 

639.  Hrnnrguy,  F.  Contribntion  i  I'etade  de  la  nunphologie  et  dn  dAvskppeBflst  i» 
Bacteriaoeaas.  Bev.  gdn.  sci.,  pure  et  appliq.,  2  ann.  Paris,  Jan.  15, 1891  p- 
21.  Review  of  a  paper  by  A.  Billet  in  Ball.  Scientifiqne  du  Nord  de  \i 
France  et  de  la  Belgique,  t.  21,  1890.    (£.  F.  S.) 

(BJl..  Mangix,  L.  Die  Pflansen  and  Thiers  in  den  dimklenBanmendfirBottsidsmsrVaa''' 
leitong.  Bev.  g^n.  sci.  pare  et  appliq.,  2  ann.,  Paris,  Mar.  30, 1891,  p.  19S-1^ 
Beviow  (in  French)  of  a  paper  by  Hago  de  Vries  on  the  presence  of  Cre*^ 
thrke  Kuhniana  in  the  water  supply  of  Botterdam.    (£.  F.  S.) 

649*  Mrtchnikoff,  £.  Lesid^noavsUasior  lastractaxefledtfveloppemsntstlsripit- 
daotion  dss  bact^risB.  Bev.  g^n.  sci.  pore  et  appliq.,  2  ann.,  Paris,  April  1' 
1891,  pp.  211-216,  figs.  14.  The  author  considers  bacteria  most  nearly  relate! 
to  the  lower  algsB.  The  possession  of  a  true  nucleus,  which  often  fills  nearly 
the  enure  cell  j  the  occurrence  of  pleomorphism,  now  proved  for  pathogenic 
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as  wen  M  Mpropbytio  foims ;  the  eodetenoe  of  gelatinoiu  EoSgloea ;  the  eziet- 
enoe  of  dliA,  eren  in  Cocons  fonna,  and  the  mnltiplicatiQn  by  fission  are  all 
honds  of  kiniship  with  Cyanophycen.  One  objection  to  thia  view  ia  the  total 
absence  of  endoepores  in  alg».  The  formation  of  endosporea  connects  the 
bacteria  with  the  flagellate  inftisoriay  while  in  their  branching  they  recall 
Amgi.  Botanists  haye  laid  great  stress  on  the  fact  that  the  spores  ot  some 
bacteria  germinate  at  the  poles  and  others  at  the  eqnator.  The  foot  is^  both 
methoda  occur  in  the  same  speciea.  (E.  F.  8.) 
(Bee  alao  Nos.  637, 548,  and  688.) 

BL— KOBPHOLOOY  AXD  OLA88IFI0ATIOK  OP  MTXOMYOBTES. 


643.  Baujxt,  Lktsox.  SUbm  bsUIs.  The  Ornithologist  and  Botanist,  yoL  i«  B^g- 
hamton,  N.  T.,  Nor.,  1891,  p.  86, 1  col.  Under  thia  heading,  daaorilMa  popu- 
larly ProtaeoeoM  on  flowerpots.    (D.  G.  F.) 

^4Am  BucKNALL,  Ckdbic.  Bu  fimgi  of  thsBiistdl  distdot  Part  zin,  Proc  Bristol  Nat. 
Boo.,  new  ser.,  vol.  8^  Bristol,  1891,  pp.  274-277.  A  list  of  thirty  Amgi  of 
yarioos  orders  added  to  the  flora  of  Bristol,  with  descriptions  of  some  of  the 
species.  The  following  are  described  aa  new :  Olig<m0ma  fmrcahtm,  Feriok" 
ma  ooi^Ma,  Masse  in  litt.,  Laeknella  fragariattri,  Phil,  in  litt.    (M.  B.  W.) 

414ft.  LiSTEB,  Abtrttb.  Notss  on  Myottsaoa.  Joor.  of  Bot.,  vol.  29,  London,  Sept., 
1891,  pp.  267-288,  pL  6.  Contains  descriptions  of  fourteen  species  not  in- 
cluded in  Cooke's  Myxomycetes  of  Great  Britain,  with  flye  platea.  The  fol- 
lowing new  species  are  described:  PAyaamia  ealidrUf  Corwmia  dtpre8§a,  Hem" 
iareyriaimtana.    (M.B.W.) 

4I46«  Nneii,  M.  Ssmaxqmss  It  propos  das  TaboUaa  fragifiimia^  Pan.,  afc  ayBadiioa,  BalL 
Bull.  Soc.  Mycol.  France,  vol.  7,  No.  2,  Paris,  June  30, 1891,  p.  96.  Points  out 
the  diiferences  between  the  two  species  as  mentioned  in  previons  descrip- 
tions.   Does  not  see  Saccardo's  reasons  for  combining  them.    (£.  A.  8.) 

647.  Kxz,  Geo.  A.    Hemiazoyxia  davata,  Pen.    Proc.  Acad.  Nat.  Sci.  Phila.,  Part 

n.  Phila.,  1891,  pp.  407-408.  Records  discoyery  of  spinoee  processes  on  the 
spiral  thi<^enings  of  the  threads  of  capillitiom  of  this  species  by  nse  of  oil 
immersion  lens.    (D.  G.  F.) 

648.  Bkx,  Gbo.  a.    New  Ameiieaa  KTZomyeetss.     Proc.  Acad.  Nat.  Sci.  Phila.,  Part 

n.  Phila.,  1891,  pp  889-398.  Describes  the  following  species  as  new :  Fhye- 
arum  nuteleatum,  Pkjfiarum  penetraUf  Chondriodervui  aeuleatum,  Siemaniiit 
Wtibheri,  StemonitU  Virginienna,  SiemonitU  nigresomt,  Camdtrioha  irregularitf 
Cribraria  violaeeOf  CHbraina  languetoeni,  Triekia  Andenoni,  Hemiareyria  long- 
iflla,  Hemiareyria  Vamegi,  S,  ob§<mra,  Dianema,  noy.  gen.,  D.  Harvegi,  (D. 
G.F.) 

649.  Bex,  Geo.  A.    Tdehia  proodmella,  Kant    Proc.  Acad.  Nat.  Sci.  Phila.,  Part  m, 

Dec.  16, 1890,  pp.  436-438.  Giyes  comparison  of  Triohia  proximella  Karst,  and 
7*.  JackU  Karst,  and  a  series  published  in  Journal  of  Mtcolooy,  Aug., 
1886,  as  possessing  diagnostic  characters  of  T,  ajfuHa,  DBy.  and  T,  JackH, 
Rostf.  Decides  all  three  as  forms  differing  only  in  deyelopment.  (D.  G.  F.) 
660.  WlNGATB,  Habold.  Note  on  Btemonitis  maTimai  Si.  Proc.  Acad.  Nat.  Sci.  Phila., 
Part  n.  Phila.,  1891,  p.  438.  Giyes  result  of  examination  of  type  specimens 
of  Siemanitii  maxima,  Sz.,  found  in  Schweinitz  herbarium  which  he  decides 
is  identical  with  a  form  found  commonly  in  yioinity,  to  be  issued  shortly 
in  N.  Am.  Fungi.  (D.G.  F.) 
(See  also  No.  662.) 
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J. — TEOIUIXQXJB. 


6B2.  Cook,  O.  F.  Htthodf  of  coDaetiBg  ud  pnitrfiBg  MjaooijMtM.  Bot  Gtiette^  m 
16,  Sept.  15, 1891,  p.  968.  Notioe  of  lemarks  made  before  the  Bot.  dab  tdL 
A.  A.  8.,  Ang.,  1881,  deseriblng  method  of  preservation  of  spedmeat  :f 
MygamiffctUi  by  use  of  two  stiff  pieoes  of  cardboard,  separated  bj  sfcrxpi  d 
oork  glned  to  each  end,  between  which  the  speoimena  are  glued.  Hie  tvr 
pieces  of  cardboard  are  then  indosed  in  an  ordinary  herbsriim  poekew 
(D.  G.  P.) 

6A8*  Graziani,  a.    Lei  rteeiifr  xtS^Mti  poor  Fstnds  migrosoupkjns  dsi  akaaii^ 

Bnll.  Soc.  Mycol.  France,  voL  7,  Paris,  Sept.  30,  1891,  pp.  189-1S2.   Alist  cf 

reagents  need  In  studying  Amgi,  together  with  formols  for  those  that  ss 

not  simple  liquids  or  solutions    (£.  A.  8.) 

(Bee  also  Nos.  645,  and  647.) 
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BXPERIMBNTS    IN     THE     TREATMENT     OF    RUSTS    AFPBCTINQ 
WHEAT    AND    OTHER   CEREALS. 


By  B.  T.  Galloway, 


INTRODUCTION. 

Ko  plant  diseases  have  attracted  as  widespread  attention  as  the  msts 

of  cereals.    For  more  than  a  hundred  years  scientists  and  practical 

men  all  over  the  world  have  made  these  parasites  the  subject  of  study 

and  thought,  but  as  yet  nothing  definite  is  known  as  regards  a  practit 

cal  and  efficient  means  of  preventing  them.    At  the  present  time  the 

rust  of  wheat  is  probably  attracting  more  attention  in  Australia  than 

any  other  country.    The  whole  colony  is  alarmed  at  the  ravages  of 

the  rust  pest,  which,  it  is  estimated,  causes  a  loss  of  over  $10,000,000 

annually.    At  a  recent  rust  conference  held  in  Sydney,*  delegates  were 

present  from  Victoria,  South  Australia,  Queensland,  and  Kew  South 

Wales.    Some  knowledge  of  what  was  done  at  this  gathering  may  be 

gained  when  it  is  stated  that  it  lasted  five  days  and  that  the  report  of  its 

proceedings  embodies  over  fifty  thousand  words.    The  delegates  were  a 

representative  body  of  men,  and  the  report  shows  them  to  be  thoroughly 

conversant  with  nearly  all  known  facts  bearing  upon  this  imi)ortant 

subject.    In  this  country  rust  has  of  late  attracted  no  great  amount  of 

attention.    This  is  not  due  to  a  diminution  in  the  amount  of  damage 

it  occasions,  but  is  owing  to  the  fact  that  the  annual  drain  upon  the 

farmers'  income,  which  it  causes,  has  come  to  be  regarded  as  a  matter 

of  course.    Year  after  year  the  crop  in  nearly  every  field  is  cut  short 

by  rust,  so  that  it  is  difficult  to  say  just  how  much  damage  results 

ttimply  because  there  are  no  figures  for  comparison. 

The  average  yield  of  wheat  in  the  United  States  in  1891  was  only 
15.3  bushels  per  acre,t  an  amount  insignificant  when  compared  with 
some  countries  that  do  not  have  half  the  natural  advantages.  This 
abnormally  low  yield  is,  of  course,  due  to  several  causes,  rust  being 

*  A  review  of  the  report  of  this  conference  is  to  be  found  on  another  page  of  this 
Journal. 
^Beport  U.  S.  Department  of  Agr.,  1891,  p.  29. 
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one  of  them.  By  better  methods  of  farming,  snch  as  the  improvement 
of  varieties,  crop  rotation,  the  prevention  of  rust  and  smnt,  proper  nse 
of  plant  foods,  etc.,  the  average  yield  conld  in  all  probability  be  raised 
to  20  bushels  per  acre  at  comparatively  little  additional  expense.  Such 
an  increase  would  mean  to  our  farmers  more  than  $170,000,000,  annu- 
ally. The  rust  problem,  so  far  as  it  concerns  the  yield  of  grain,  prob- 
ably exerts  as  great  an  influence  as  any  one  thing  over  which  there  is  a 
possibility  of  control.  It  is  important,  therefore,  that  all  phases  of  the 
subject  be  fully  investigated  as  it  is  by  this  means  only  that  proper  con- 
clusions in  regard  to  prevention  can  be  reached. 

PLAN  OF  THE  WORK. 

In  planning  the  work  on  rust  it  seemed  desirable  at  first  to  limit 
the  investigations  to  two  lines  of  research.  These  may  be  briefly  sum- 
marized as  follows: 

(1)  Experiments  in  spraying  with  various  chemicals  and  in  treating 
the  soil  and  seed  in  various  ways  in  the  hope  of  preventing  the  disease. 

(2)  Comparative  studies  of  several  so-called  rust-resisting  and  non- 
rust-resisting  varieties,  to  determine  whether  they  possess  more  or  less 
constant  anatomical  or  physiological  characteristics  which  may  explain 
susceptibility  or  nonsusceptibility  to  the  disease. 

This  paper,  as  the  title  indicates,  will  deal  with  the  first  problem, 
i.  6.,  experiments  in  spraying  and  in  soil  and  seed  treatments  to  de- 
termine their  effects  on  rust.  At  the  outset  it  was  decided  to  make  an 
attempt  to  prevent  rust  without  any  special  regard  to  expense,  it  being 
thought  that  the  latter  question  could  be  considered  later  as  a  distinct 
problem.  It  is  proper  here  to  acknowledge  the  valuable  assistance 
rendered  by  W.  T.  Swingle,  P.  H.  Dorsett,  and  D.  G.  Fairchild.  The 
experiments  would  doubtless  have  been  largely  under  the  supervision 
of  Mr.  Swingle  but  for  the  fact  that  more  immediately  important  labors 
called  him  elsewhere.  With  but  one  exception  all  the  treatments  at 
Garrett  Park,  Md.,  were  made  by  Mr.  Dorsett.  He  also  collected  the 
specimens  at  each  treatment,  made  the  many  necessary  tedious  counts 
of  plants,  and  harvested  and  threshed  the  grain.  Mr.  Fairchild  aided 
materially  in  making  out  the  formulsd  for  fbngicides  and  also  assisted 
in  other  lines  of  work. 

In  order  that  the  work  might  be  carried  on  under  as  widely  difflerent 
conditions  of  soil  and  climate  as  possible,  Maryland  and  Kansas  were 
selected  as  the  States  in  which  to  make  the  experiments.  In  Maryland 
the  work  was  carried  on  under  tne  supervision  of  the  writer,  while  in 
Kansas  a  part  was  intrusted  to  J.  F.  Swingle,  of  Manhattan,  and  apart 
to  E.  Bartholomew,  of  Kockport,  160  miles  northwest  of  the  former 
place.  The  experiments  at  the  three  stations  were  in  most  respects 
similar,  but  for  the  sake  of  convenience  they  will  be  desoiibed  under 
separate  heads. 
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Sefore  taking  up  the  experiments  in  detail,  it  may  be  said  that  they 
^were  designed  primarily  to  determine — 

(1)  The  efifect  on  winter  wheat  of  treating  the  soil  with  various  chem- 
icals before  planting. 

(2)  The  effect  of  treating  the  seed,  previous  to  planting,  with  chemi- 
c^als  and  with  hot  water. 

(3)  The  effect  of  spraying  and  dusting  the  plants  every  ten  days  from 
the  time  they  appeared  above  ground  until  harvest,  using  various  prepa- 
rations having  known  ftmgicidal  value  and  others  that  had  never  been 
tested  in  this  respect. 

(4)  The  effect  of  spraying  and  dusting  every  twenty  days,  beginning 
and  ending  the  same  as  in  (3),  and  also  using  the  same  preparations. 

(5)  The  effect  of  spraying  and  dusting  the  plants  every  ten  days,  com- 
bined with  soil  treatment  alone  and  with  both  soil  and  seed  treatments. 

(6)  The  effect  of  spraying  and  dusting  every  twenty  days  combined 
vrith  the  other  treatments,  as  in  j(5). 

(7)  The  effect  on  spring-planted  wheat,  oats,  and  rye  of  spraying  and 
.  dusting  with  various  ftingicides  and  other  preparations  at  intervals  of 

two,  ten,  and  twenty  days,  respectively. 

From  the  foregoing  it  will  be  seen  that  there  were  soil  and  seed  treat- 
ments; spraying  and  dusting  at  intervals  of  two,  ten,  and  twenty  days; 
and  a  combination  of  these  various  methods.  In  all  cases  it  should  be 
borne  in  mind  that  the  word  <<  effect ''  is  here  used  in  a  broad  sense, 
that  is,  it  includes  the  influence  of  the  various  treatments  on  rust, 
as  well  as  on  the  soil,  seed,  and  plants.  The  foregoing  general  summary 
of  the  objects  of  the  work  will,  it  is  hoped,  enable  the  reader  to  under- 
stand the  details  which  will  now  be  taken  up. 

EXPEBIMSNTS  AT  GAEBETT  PARK,  MARYLAND. 

Vor  the  work  at  this  place  a  piece  of  ground  400  feet  long  and  110  feet 
wide  was  selected.  It  was  comparatively  level,  and  as  regards  fertility 
and  other  necessary  important  conditions,  was  fairly  even  throughout. 

On  September  20, 1891,  the  ground  was  plowed  and  thoroughly  har- 
rowed, but  owing  to  the  fact  that  for  several  years  it  had  been  in 
clover  it  was  with  difficulty  put  in  good  condition  for  planting.  On 
October  5  it  was  platted,  the  plats  throughout  being  3  feet  wide  and 
33  feet  long.  Walks  2  feet  wide  were  left  between  each  plat,  and  alleys 
3  feet  wide  were  run  every  33  feet  from  end  to  end  of  the  entire  block. 
Planting  began  on  October  14  and  was  finished  on  the  25th  of  the  same 
month.  Every  plat  was  planted  by  hand,  the  grain  being  sown  at  the 
rate  of  2  bushels  per  acre  in  drills  9  inches  apart.  The  drills  were 
opened  with  a  hoe,  and  after  sowing  the  grain  was  covered  with  the  same 
implement.  The  following  is  a  list  of  the  various  treatments,  set  forth 
in  tabular  form. 
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Tablb  l.'^tatememt  of  ike  method  of  treating  each  plat  m  the  whami-rmei 

at  Garrett  Park,  Md, 


SEBIES  I.-SOIL  TRfiATMESrr. 


PlAto. 


Kind  of 


land  91 

2  and  92 

Sand  93 

4aDd  94 

5  and  95 

6  and  96 

7  and  97 
Sand  98 

9  and    99 

10  and  100 

11  and  101 

12  and  102 

13  and  103 

14  and  104 

15  and  105 

16  an<l  106 

17  and  107 

18  and  108 

19  aud  109 
10  and  110 

21  and  111 

22  and  112 

23  and  113 

24  and  114 

25  and  115 


Untreated. 

Soil  treated  with  flowen  of  tnlpbnr,  4  onnoes  to  eftch  2?  feet  of  iw. 

Untreated. 

Soil  treatment  with  flowers  of  anlphar,  2  onneea  to  each  20  feet  of  nv. 

Untreate<l. 

Soil  treatment  with  flowers  of  snlpfaar,  1  omioe  to  eoich  20  feet  of  row. 

Untreated. 

Soil  treatment  with  flowers  of  snlphnr  and  idr-slaked  lime,  equal  pasta  masA, 

4  ounces  to  each  20  feet  of  row. 
Untreated. 
Soil  treiitment  with  flowers  of  snlphiir  and  air-sUked  lime,  eqnal  pavts  suxad 

2  ounces  to  each  20  feet  of  row. 
Untreated. 
Soil  treatment  with  powdered  ferrooa  sulphate,  exaioeated,4  ouneea  to  eae&  ^ 

feet  of  row. 
Untreated. 
Soil  treatment  with  solution  of  ferrous  sulphate,  8  ounces  to  1  nOon  of  wa^«r. 

sprayed  on  the  ground  at  the  rate  of  |  gallon  to  each  20  feet  at  row. 
Untreated. 

Soil  treatment  with  |  gallon  of  Bordeaux  mirfeore  to  each  20  feet  of  row. 
Untreated. 
Soil  treatment  with  \  gallon  of  water  containing  |  ounce  of  potssaiuiD  solp^'^ 

(liver  of  sulphur)  to  each  20  feet  of  row. 
Untreated. 
Soil  treatment  with  \  gallon  of  ammoniacal  aolntton  of  copper  cstlwiatf  to 

each  20  feet  of  row. 
Untreated.  , 

Soil  treatment  with  \  gallon  of  Bordeaux  mixture  to  each  20  feet  of  row. 
,  Untreated.  ; 

;  Soil  treatment  with  a  Molntion  of  potassium  bichromate  1|  ountxs  in  l^  qufits ' 
I      of  water,  sprayed  on  the  entire  plat.  ! 

Untreated. 


SERIES  IL^SEiO)  TBEATED  BY  IMMEBSIOK. 


— 1 

Seed  treatment,  immersed  for  15  minutes  in  water  at  a  temperature  of  1321^  F- ' 
Untreated.  , 

Seed  treatment,  immerted  for  24  hours  in  an  8:100  solution  of  copp«  solpbat^ 

then  limed.  \ 

Untreated.  I 

Seed  treatment,  immersed  for  24  hours  in  Bordeaux  mixture,  ' 

Untreate<i.  ( 

SfHHl  treatment,  immemed  for  24  houn  inpotaasium  bichromate,  5:100  solutioo. 
Untreated. 
Se(Hl  treatment,  immersed  for  24  hours  in  a  solution  of  potassium  su^hide  ' 

(liver  of  sulphur),  1  ounce  to  1  gallon  of  water. 
Untreated. 
Seed  treatment,  immersed  for  24  hours  in  a  solution  of  potassium  sulpbide , 

(liver  of  sulphur) ,  ^  ounce  to  1  gallon  of  water.  | 

Untreated. 
Seed  treatment,  immersed  for  24  hours  in  a  1:1000  solution  of  oorrosiTe  iodU-  > 

mate.  | 

Untreated.  I 


26  and  116 

27  and  117 
2^  and  118 

29  and  119 

30  and  120 

31  aud  121 

32  and  122 

33  and  123 

34  and  124 

85  and  125 

36  and  126 

37  and  127 

38  and  128 

89  and  120 


SERIES  in—PLAITTS  SPRAYED  AND  DUSTED. 


40  and  180 

41  and  181 

42  and  182 

43  and  183 

44  and  134 

45  and  135 

46  and  136 

47  and  137 


Plants  sprayed  every  10  days,  f^m  the  time  they  appeared  above  gRnmd,  with  | 

Bordeaux  mixture.  | 

Untreated.  i 

Planu  sprayed  every  10  days,  ftom  the  time  they  appeared  above  ground,  with  i 

ammoniacal  solution  of  copper  carbonate. 
Untreated.  ' 

Plants  sprayed  every  10  days,  twax  the  time  they  appeared  above  giuand,  with 

a  solution  of  potassium  sulphide,  2  ounces  to  3  gallons  of  water. 
Untreated. 

Plants  sprayed  with  Bordeaux  mixture  every  20  di^s. 
Untreated. 
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(LK  1. — Statement  of  the  tnethod  of  treating  e€Uih  plat  in  the  wheat^nut  eioperiminu 
at  Garrett  Park,  Md, — Continued. 

SERIES  m— PLANTS  SPRAYED  AND  DUSTED-Conthraed. 


PlatA. 


Kind  of  treatment. 


48  and  138 

49  and  139 

50  and  140 

51  and  141 

52  and  142 

53  and  143 

54  and  144 

55  and  146 
5t>  and  146 

57  and  147 

58  and  148 

59  and  149 

60  and  150 


Planta  sprayed  every  20  days  with  ammoniacal  eolation  of  copper  carbonate. 

ITntreated. ' 

Plante  sprayed  every  10  days  with  caprio  ferrocyanide  mixture. 

Untreated. 

Plants  sprayed  every  10  days  with  ferrons  ferrocyanide  mixture. 

Untreated.  ' 

Plants  sprayed  every  10  dayu  with  copper  borate  mixture. 

Untreated. 

Plants  sprayed  every  10  days  with  ferric  chloride  solution. 

Untreated. 

Planta  dusted  every  10  days  with  flowers  of  sulphur. 

Untreated. 

Planta  dusted  every  10  days  with  sulphoeteatite. 


SERIES  IV.— MISCELLANEOUS  TREATMEITrS. 


61  and  151 

62  and  152 


63  and  153 

64  and  154 


65  and  155 

66  and  156 


67  and  157 
88  and  158 

69  and  150 

70  and  160 

71  and  161 

72  and  162 

73  And  168 

74  and  164 


75  and  165 

76  and  166 

77  and  167 

78  and  168 

79  and  169 

80  and  170 

81  and  171 

82  and  172 

83  and  173 

84  and  174 

85  and  175 


Untreated. 

Complete  treatment  with  Bordeaux  mixture ;  seed  immersed  24  hours ;  plat 
sprayed  before  planting  with  13|  .iuarts  and  planta  sprayed  every  10  days. 

Untreated. 

Complete  treatment  with  potassium  sulphide  solution,  2  ounces  to  2  gallons  of 
water;  grounds  sprayed  and  plants  sprayed  every  10  days. 

Untreated. 

Seed  immersed  for  15  minutes  in  water  at  182|<>  F. ;  ground  sprayed  with  am- 
moniacal solution  and  plants  sprayed  every  10  days  with  the  same  prepara* 
tion. 

Untreated. 

Seed  immersed  for  15  minntea  In  water  at  132^°  F. ;  soil  treated  with  Bordeaux 
mixture  and  plants  sprayed  every  10  days  with  the  same  preparation. 

Untreated. 

Seed  immersed  for  15  minutes  in  water  at  132|<>  F. ;  soil  treated  with  lime  and 
sulphur,  equal  parts  mixed,  at  the  rate  of  4  ounces  to  20  feet  of  row. 

Untreated. 

Seed  immersed  for  16  minutes  in  water  at  132(0  F. ;  soil  treated  with  ferrous  sul- 
phate at  the  rate  of  2  ounces  to  20  feet  of  row. 

Untreated. 

Seed,  soil,  and  plants  treated  with  ferrous  sulphate ;  seed  Immersed  24  hours  in  a 
10  :  100  Holutlon ;  soil  sprayed  liefore  sowing  and  plants  sprayed  every  10  days 
with  4  ounces  to  1  gallon  of  water. 

Untreated. 

Seed  immersed  in  ammoniacal  solution  24  hours;  plants  sprayed  every  10  days 
with  the  same  preparation. 

Untreated. 

Soil  treated  with  common  salt  at  the  rate  of  ^  ounce  to  10  feet  of  row. 

Untreat^. 

Soil  treated  with  salt  at  the  rate  of  ^  ounce  to  20  feet  of  row. 

TTntreated. 

Soil  treated  with  copper  sulphate  solution,  13^  ounces  to  13|  quarts  of  water 
I>er  plat. 

Untreated. 

Plants  sprayed  with  cupric  hydroxide  mixture  everj'  10  days. 

Untreated. 


"HB  FUNGICIDES  AND   OTHER  PREPARATIONS  USED  IN  SPRAYING  AND  DUSTING  THE 

PLANTS. 

Kne  solations  and  two  i)owder8  were  used  in  the  spraying  and  dust 
H  experiments.    They  were  as  follows : 

(1)  Bordeaux  mixture. 

(2)  Ammoniacal  solution  of  copper  carbonate, 

(3)  Perrons  ferrocyanide  mixture. 

(4)  Copi)er  borate  mixture. 

(5)  Ferric  chloride  solution. 
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(6)  Ferrous  sulphate  solution. 

(7)  Oupric  ferrocyanide  mixture* 

(8)  Gupric  hydroxide  mixture. 

(9)  Potassium  sulphide  solution* 

(10)  Flowers  of  sulphur. 

(11)  Sulphosteatite  powder. 

Fumbers  1,  2, 5,  6, 9, 10,  and  11  were  all  preparations  of  more  or  lea 
known  fungicidal  value.  Numbers  3,  4,  7,  and  8,  prepared  as  belo^ 
described,  had,  so  &r  as  known,  never  been  used  in  combating  para- 
sitic fungi  affecting  plants.*  Below  are  set  forth  the  formulae  of  the 
various  solutions  and  powders,  the  amount  given  in  every  case  being 
that  used  per  plat  at  each  treatment : 

(1)  Bordeaux  mixiurem 


Canrio  BiilDbAte... ............ .......... 

5.22gnunB 

1.2«gr»iM 

7,572  gnuDB 

0.184  001106. 
0.044  ounce. 
2galloiis. 

Lfini e  (8tOD6) - 

Vfmtn 

The  cupric  sulphate  was  dissolved  in  about  a  pint  of  water;  the  lime 
was  then  slaked  in  a  separate  vessel,  enough  water  being  added  after- 
wards to  make  a  thick  whitewash.  This  was  poured  into  the  capiie 
sulphate  solution  and  enough  water  added  to  make  2  gallons.  Usaally 
an  excess  of  the  lime  milk  was  made  up  and  just  enough  added  to 
the  copper  solution  to  precipitate  all  of  the  cupric  hydroxide.  The 
presence  of  copper  sulphate  in  solution,  which  always  indicates  an  im- 
perfect preparation,  was  determined  by  means  of  a  5  per  cent  solution 
of  potassium  ferrocyanide.  A  few  drops  of  this  solution,  when  added 
to  the  Bordeaux  mixture  gives  a  brownish  red  precipitate  if  copper  sul- 
phate in  solution  be  present.  If  the  reaction  has  been  perfect  no  change 
whatever  occurs. 

(2)  Ammoniacal  $olution  of  copper  carbonate. 


Copper  carbonate . . . 
Aqua  ammonia  (26^) 
Water 


2.34  grams . 

50  CO 

7,572  grama 


0.082  onnoa. 
1.08  ounooa. 
2  gallona. 


The  copper  carbonate  was  first  mixed  in  sufftcient  water  to  form  a 
thick  paste;  the  ammonia  was  then  added  and  the  resulting  Uquid  was 
diluted  with  2  gallons  of  water. 


(3)  Ferroue  ferrocyanide  mixture. 


Ferrons  sulphate  (exniocatns) 

Potassium  ferrocyanide  (.yollow  pras- 

siate  of  potash). 
Water 


3.44  grams . 
9  grams 

7,572  grams 


0.102  otmoa. 
0.518  ouDoe. 

2galloiia. 


^  Lodeman,  in  Bull.  No.  35,  N.  Y.  Cornell  Ag.  Ex.  Sta.,  used  oopper  bont«y  bat 
only  as  a  commercial  article,  suspended  in  water. 
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The  ferrous  salphate  and  potassmm  fen^ooyanide  were  dissolved  sep- 
arately, a  pint  to  a  pint  and  a  half  of  water  being  used  in  each  ease. 
TVhen  the  two  chemicals  were  completely  dissolved  they  were  poured 
together  and  enough  water  added  to  make  2  gallons.  Prepared  in  this 
way  the  solution  is  of  a  blue  black  color. 

(4)  Copper  horats  mixture* 


Cvprio  snlphftto.  T  T ,  X  T  •  T-r**. •*••••*. .Tvix 

5.22£nuiia 

18.00gnuiia 

7,072  gnuD* 

0.184  001106. 
a^Monnoo. 
agalloiia. 

Bormz  (aooium  borate) • 

'W'ater 

This  solution  was  prepared  in  exactly  the  same  way  as  the  last.  It 
was  pale  blue  in  color  and  could  scarcely  be  seen  when  applied  to  the 
leaves  of  plants. 


Tanrloohlorldo... ...... ................. 

0,24  (tram......... 

0.254  001100. 
2  gaUona. 

Wtt^bBl 

7, 572  grams 

The  ferric  chloride  was  simply  mixed  with  water,  the  resulting  solu- 
tion being  of  a  deep  orange  color. 

(6)  Ferroiu  eulphate  eolutUm, 


Ferrooa  aolphate  (ezaiocatoa) . 
Water. 


30. 42  grama. 
7, 572  grama. 


1. 073  oonoea. 
2galloiia. 


A  simple  solution  made  by  dissolving  the  ferrous  sulphate  in  water. 

(7)  Cnprioferrooyanide  mixture. 


Coprlo  aolpbate 

5. 22  grams 

11. 90  grams 

7,572  grams 

0.184OO11O6. 
0.4197  001100. 
agaUons. 

Pofinninm  fAiToovanide. ................ 

Water 

The  cupric  sulphate  and  potassium  ferrocyanide  were  dissolved 
separately,  each  in  about  a  pint  and  a  half  of  water.  When  poured 
together  a  thick  paste  like,  chocolate-brown  precipitate  is  formed. 
This,  when  diluted  with  water  gives  a  walnut-brown  mixture. 

(8)  Cuprio  hydroxide  mixture. 


Comlo  solphato .... 
Potassiom  hydrate. 
Water 


5. 22  grama.., 
2.34  grams.., 
7, 572  grams.. 


0. 184  oonce. 
0. 082  oooco. 
2  gallons. 


This  was  prepared  similarly  to  Bordeaux  mixture,  which  it  resembles 
somewhat  in  color  and  chemical  composition. 


(9)  Potaasium  euJphide  eolutUm. 


Potaaaiom  aolphlde  (liver  of  solphor) . .   28. 34  grams . 
Water t  7, 572  grams. 


0. 009  oonoe. 
2  gallons. 
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.  The  potasfiixun  salphide  was  dissolved  in  the  water  and  sprajed  oa 
the  plants  at  once  to  avoid  the  chemical  change  which  qaickly  tak^ 
place  when  the  solntion  is  allowed  to  stand  exposed  to  the  air. 

(10)  Fhwert  of  $ulphur. 

The  oommeroial  artlole  wm  oied  in  tlie  dry  form. 

.--.    -     -         -         ill)  Sulpho9ieaiiU. 

Thia  preparation  waa  fkimiahed  by  C.  H.  Jooaten,  of  Kew  York.  It  ia  a  line  greenSah  powder,  e» 
aiating  of  9  parta  of  ateotite  or  talc  and  one  part  of  ftnely>powdered  copper  aulpbate. 

The  ammoniacal  solution  of  copper  carbonate,  containing  2  ounces  of 
copper  carbonate  dissolved  in  1  quart  of  ammonia  and  dilated  with  22 
gallons  of  water  was  used  as  a  basis  in  preparing  nambers  1,  2, 4, 7, 
and  8  of  the  foregoing.  Numbers  3,  5,  and  6,  containing  iron,  were 
double  the  strength  of  the  copper  preparations.  As  near  as  i)ossible, 
therefore,  plats  treated  with  preparations  1, 2,  4,  7,  and  8  received  L32 
grams  of  copper  at  each  treatment,  while  plats  treated  with  3, 5,  and  6 
received  2.64  grams  of  iron.  It  will  be  seen  that  in  comparison  with 
the  well-known  fungicides  all  the  preparations  were  very  weak,  the 
Bordeaux  mixture  being  less  than  one-fortieth  the  standard  strengtL 

A  preliminary  test  was  made  of  all  the  foregoing  preparations,  with 
the  exception  of  numbers  10  and  11,  to  determine  (1)  their  adhesiveuess 
and  (2)  their  power  to  wet  the  foliage.  By  adhesiveness  is  meant  the 
resistance  to  removal  by  rain  or  dew.  Power  to  wet  the  foliage  really 
means  an  even  distribution  over  the  entire  surface  of  the  leaf.  It  was 
found  after  nearly  a  month's  work  on  oats,  rye,  wheat,  and  barley  that 
no  matter  in  what  manner  the  solutions  were  applied,  with  the  possible 
exception  of  rubbing  them  on  with  the  hand,  none  would  spread  oat  in 
a  thin  film  over  the  leaf  surface.  When  applied  with  an  ordinary  im- 
proved Vermorel  nozzle  the  liquids  would  simply  strike  the  leaf  and 
roll  off  in  drops.  By  using  a  large  atomizer,  thereby  increasing  the 
fineness  of  the  spray,  it  was  found  possible  to  wet  the  leaves  BtUl  more, 
but  the  result  was  far  from  satisfactory.  Various  substances,  such  as 
glue,  gum  arable,  molasses,  honey,  and  milk  were  added  to  the  prepara- 
tionsin  the  hope  that  they  would  increase  their  wettingproperties.  Milk 
was  found  to  be  fairly  satisfactory,  but  was  discarded  on  account  of 
expense.  None  of  the  other  substances  proved  of  value.  Finally  soap, 
which  at  the  time  we  were  not  aware  had  before  been  used,  was  tried 
and  was  found  to  give  better  results  than  anything  hitherto  employed. 
After  testing  various  brands,  the  Ivory  soap  was  selected  a«  the  best 
suited  to  our  wants.  It  was  accordingly  used  throughout  the  experi- 
ment, combined  with  all  the  preparations  except  ferrous  sulphate  and 
ferric  chloride  solutions;  these  refused  to  unite  with  the  soap,  and  con 
sequently  they  were  applied  without  it.  After  a  number  of  trials  the 
following  method  of  using  the  soap  was  adopted: 

Seven  Scent  bars  of  Ivory  soap  were  shaved  up  by  means  of  a  sniaU 
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plane.  The  shavings  were  placed  in  a  tin  watering  can  and  about  1 
gallon  of  water  added.  The  can  was  then  placed  on  a  small  oil  stove 
and  slowly  heated  until  the  soap  was  dissolved.  When  completely  dis- 
solved, 1  quart  of  the  liquid,  or  about  one-fourth  of  the  contents  of 
the  can,  was  added  to  each  solution.  A  complete  mixture  wasaflTected 
by  pumping  the  liquid  back  into  itself,  using  a  small  hand  pump  for 
the  purpose.  In  every  case  the  soap  readily  mixed  with  the  solutions, 
forming  a  frothy,  slimy  fluid  which  dispensed  itself  over  the  leaf  in  a 
fairly  satisfoctory  manner.  It  may  be  well  at  this  i>oint  to  explain 
why  it  is  so  difficult  to  wet  the  foliage  of  wheat,  oats,  and  allied  plants. 
A  microscopic  examination  of  the  leaves,  sheaths,  and  culms  in  many 
cases  reveals  the  fact  that  they  are  covered  with  an  exceedingly  thin 
layer  of  granular  wax,  which  not  only  prevents  the  entrance  of  water 
to  the  tissues  from  without,  but  also  probably  acts  as  a  check  to  trans- 
piration. The  wax  undoubtedly  protects  the  plants  in  other  ways,  but 
of  these  and  similar  questions  bearing  on  the  same  subject  it  is  unnec- 
essary to  speak  here. 

METHODS  OF  APPLYING  THE  LIQUIDS  AND  POWDERS. 

The  liquids  were  all  applied  with  a  small  double-acting  force  pump 
which  has  been  used  by  the  Division  for  several  years  in  spraying  ex- 
periments. The  pump  was  provided  with  a  Yermorel  nozzle  attached 
to  a  lance  2^  feet  long.  The  lance  in  turn  was  attached  to  the  pump 
by  means  of  a  piece  of  |-inch  cloth  insertion  hose  4  feet  long.  The  solu- 
tions were  prepared  in  a  3-gallon  bucket  and  sprayed  from  it  directly 
apon  the  plants.  With'  this  apparatus  a  plat,  even  after  the  wheat 
was  nearly  grown,  could  be  thoroughly  sprayed  in  three  minutes.  The 
powders  were  applied  part  of  the  time  by  hand  and  part  of  the  time 
with  a  small  hand  bellows.  In  the  soil  treatments  the  fungicide  was 
sprayed  or  dusted  into  the  bottom  of  the  drills  and  the  seed  planted  di- 
rectly upon  it. 

Having  now  considered  the  questions  of  a  general  nature  connected 
with  the  work,  the  detailed  observationfi  made  at  the  time  of  the  vari- 
ous treatments  may  be  taken  up. 

DETAILED  OBSERVATIONS  ON  THE  TREATMENTS. 

First  treatment  {November  14, 1891). — ^The  plants  at  this  time  were 
from  2  to  4  inches  high  and  showed  no  signs  of  rust  or  any  other  dis* 
ease.  In  some  of  the  soil  and  seed  treatments  the  grain  had  not 
sprouted.  It  was  decided,  however,  to  make  no  observations  on  any  of 
these  plats  until  it  was  plainly  apparent  that  the  seed  was  killed.  A 
careful  examination  of  all  the  plats  sprayed  and  dusted  revealed  the 
fact  that  potassium  sulphide  was  the  only  preparation  that  had  injured 
the  foliage.  The  tips  of  the  leaves  sprayed  with  this  chemical  were,  in 
nearly  every  case,  whitened  and  shriveled.  As  regards  the  wetting 
power  of  the  various  preparations  it  may  be  stated  that  the  ferrous. 
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ferrocyanide  mixture  was  the  only  one  that  gave  anything  like  Batistk 
tory  results.  It  formed  a  thin  film,  which  covered  both  sides  of  theleaTd 
fairly  welL  The  tendency  of  all  the  preparations,  with  the  except: . 
of  the  foregoing,  was  to  collect  in  drops,  and  if  these  attained  snffieie: 
size  their  own  weight  would  cause  them  to  roll  from  the  leaL  The  L* 
ability  to  wet  the  foliage  was  markedly  present  in  the  case  of  the  pb:.^ 
treated  with  Bordeaux  mixture.  Ammoniacal  solution  was  aomewb^^: 
better  in  this  respect,  but  not  so  good  as  the  copi>er  borate  and  caprk 
ferrocyanide  mixtures.  Ferric  chloride  solution  did  not  show  on  xh* 
leaves  at  all,  nor  was  it  possible,  except  in  rare  instances,  to  distingui^l 
the  ferrous  sulphate  on  the  foliage.  Sulphur  and  sulphosteatite  shoved 
plainly  at  first,  but  a  breath  of  wind  or  a  little  rain  or  dew  was  m- 
flcient  to  remove  all  traces. 

Second  treatment  {November  25 j  1691). — ISo  marked  change  had  takes 
place  in  the  growth  of  the  plants  since  the  last  treatment.  Some  were 
beginning  to  stool  and  others  were  just  pushing  through  the  soil,  shov- 
ing that  the  seed  was  somewhat  irregular  in  germinating.  Not  a  pns- 
tule  of  rust  could  be  found  in  the  experimental  block  or  in  any  of 
the  fields  near  by.  As  regards  the  wetting  properties  of  the  Tariou> 
preparations,  little  change  from  what  was  noted  under  the  first  treat- 
ment was  apparent.  All  of  the  liquids  were  slightly  better  in  this  re^ 
spect,  but  this  was  no  doubt  due.  to  the  accumulation  firom  the  lasr 
spraying.  Not  a  vestige  of  the  first  application  of  sulphur  and  sulpho- 
steatite could  be  seen. 

Third  treatment  {December  5, 1891). — At  this  time  all  the  plats  were 
examined,  and  in  addition  to  collecting  specimens  firom  each,  carefal 
notes  were  made  on  the  injuries,  if  any,  resulting  from  the  various  treat- 
ments, the  adhesiveness  of  the  preparations,  and  the  power  each  had 
of  wetting  the  foliage.  It  was  found  that  in  plats  24  and  38,  as  well 
as  their  duplicates^  not  a  grain  had  started.  The  first  of  these  receiveil 
a  soil  treatment  of  13^  ounces  of  potassium  bichromate  solution  to  the 
plat;  the  second  was  a  seed  treatment,  and  consisted  of  immersing  the 
grain  twenty- four  hours  in  a  1 :  1000  solution  of  corrosive  sublimate. 

Plats  26,  2S,  32,  70,  72,  and  82  were  in  very  bad  condition,  not  more 
than  1  per  cent  of  the  grain  in  any  case  having  started.  The  methods 
of  treating  these  plats  has  been  given  in  Table  1.  By  referring  to  this 
it  will  be  seen  that  in  every  case  where  hot  water  was  used  the  grain 
either  failed  entirely  to  start  or  else  made  a  very  feeble  growth.  A 
good  opportunity  of  testing  the  adhesiveness  of  the  various  prepara 
tions  was  offered  in  consequence  of  a  rainfall  of  nearly  an  inch  since 
the  last  spraying.  Ferrous  ferrocyanide,  cupric  ferrocyanide,  copijer 
borate,  Bordeaux  mixture,  ammoniacal  solution,  and  cupric  hydroxiii*' 
showed  on  the  foliage  in  the  order  named.  Ferric  chloride  and  potas- 
sium sulphide  solution  were  scarcely  visible,  and  sulphur  and  sulpha 
steatite  had  entirely  disappeared.  The  power  of  wetting  the  fohage 
was  constant  for  each  preparation  throughout  the  entire  experlmect 
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Given  in  the  order  of  their  efficacy  in  this  respect  they  are  as  follows: 
Ferrous  ferrocyanide,  copper  borate,  cupric  ferrocyanide,  ammoniacai 
solation,  Bordeaux  mixture,  cupric  hydroxide,  ferric  chloride,  and  po- 
ta.sHium  sulphide. 

F'ourthy  fifths  and  sixth  treatments  {December  14  and  23, 189U  and  Jan- 
uary 4 J 1892), — Nothing  of  importance  was  noted  in  the  intervals  elaps- 
ing between  these  treatments.  At  the  time  of  the  fourth  spraying  the 
potassium  sulphide  and  ferrous  sulphate  solutions  were  injuring  the 
foliage  so  badly  that  it  was  decided  to  dilute  them  to  one-half  the  orig- 
inal strength.  One  peculiar  fact  noted  in  connection  with  the  Bordeaux- 
sprayed  plats  was  the  entire  absence  of  dew  from  such  portions  of  the 
leaves  as  were  covered  by  the  preparation.  It  was  thought  that  this 
might  have  an  important  bearing  on  the  prevention  of  rust,  as  the  pres- 
ence of  dew  is  known  to  be  necessary  for  the  infection  of  the  host  in  the 
case  of  many  parasitic  fungi.  Further  observation,  however,  showed 
that  this  point  was  of  no  importance  so  far  as  our  work  was  concerned. 
It  was  only  possible  to  make  about  half  of  the  sixth  treatment,  as  snow 
began  falling  soon  after  spraying  commenced  and  in  an  hour  the  plants 
were  completely  covered. 

Seventh  treatment  (January  29,  1892). — From  January  4  until  this 
date  the  ground  was  covered  with  snow,  making  it  impossible  to  reach 
the  plants  with  a  spray.  Up  to  this  time  the  most  carefcd  search  had 
failed  to  reveal  any  trace  of  rust.  The  plants  had  made  no  growth 
since  the  spraying  on  January  4.  With  the  exception  of  plats  44,  56, 
58,  and  60,  treated  respectively  with  potassium  sulphide  solution,  fer- 
ric chloride  solution,  sulphur,  and  sulphosteatite,  all  the  preparations 
were  showing  more  or  less  plainly  on  the  foliage.  The  ferrous  ferrocy- 
anide was  especially  prominent,  while  cupric  ferrocyanide,  Bordeaux 
mixture,  and  ammoniacai  solution  followed  in  this  respect  in  the  order 
named. 

Mghth,  ninth,  tenth,  and  eleventh  treatments  (February  9  and  19, 
March  4  and  14, 1892,  respectively), — At  the  time  of  each  of  the  foregoing 
treatments  specimens  were  collected  from  each  plat  and  careful  notes 
were  made  on  them.    However,  nothing  worthy  of  recording  was  ob 
served. 

Twelfth  treatment  (March  25, 1892). — The  weather  at  this  time  was 
quite  spring-like  and  many  of  the  plants  were  beginning  to  grow.  The 
duplicate  plats  were  not  in  as  good  condition  as  the  others,  probably 
on  account  of  being  planted  later  and  not  having  had  an  opportunity 
of  getting  well  started  before  winter  set  in.  Nothing  of  special  im- 
portance was  noted  at  this  time. 

Thirteenth,  fourteenth,  and  fifteenth  treatments  (April  5,  16,  and  26, 
tS92), — ^From  March  25  to  April  5  the  plants  made  a  growth  of  from 
3  to  4  inches.  Between  the  5th  and  16th  the  weather  was  quite  cool, 
in  consequence  of  which  vegetation  remained  almost  at  a  standstill. 
As  regards  the  adhesiveness,  wetting  power,  and  injurious  effects  of 
16486— ISTo.  3 2 
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the  various  solutions,  nothing  different  from  what  had  been  previous 
observed  was  noted.    As  yet  not  a  sign  of  rust  had  been  seen  on  a:; ' 
of  the  plants.    It  was  noticed  that  the  plants  sprayed  with  ferrr.* 
ferrocyanide,  Bordeaux  mixture,  and  ammoniacal  solution  of  copi^: 
carbonate  were  much  greener  than  any  of  the  others.     This  differtii  - 
in  color  of  foliage,  due  to  the  applications  of  chemicals  in  the  foim 
spray,  is,  however,  not  peculiar  to  wheat.    It  has  freqnently  been  st^: 
in  the  case  of  similar  work  upon  other  crops,  but  no  attempts  ba\r 
been  made  to  explain  it. 

Sixteenth  treatment  {May  6^  1892). — On  May  1  rust  was  found  on  1 
of  the  untreated  plats,  a  few  pustules  being  seen  on  the  leaves  of  >*t 
eral  stalks  arising  from  one  root.  It  was  decided  to  make  no  In: 
ther  examination  until  May  6,  the  day  for  the  regular  treatment.  A: 
this  time,  therefore,  every  plat  was  examined  and  the  number  of  plaub 
showing  rust  was  counted.  The  rust  was  noted  as  being  present ::' 
only  one  pustule  occurred  on  a  plant.  The  counting  entailed  an  enoi 
mous  amount  of  work,  but  it  was  the  only  way  the  desired  knowl 
edge  could  be  obtained.  The  plants  in  all  of  the  original  plats  averaged 
at  this  time  from  15  to  18  inches  in  height,  and  in  most  resjiects  Trer? 
in  good  condition.  Below  is  given,  in  tabular  form,  the  results  of  tie 
count  on  May  6. 


Table  2,'^Sliamng  number  of  planU  affected  with  met  an  May  6. 
S£RI£S  I.-S0IL  TBEATMENT. 


Plat. 

*Sf.'- 

Dupll. 
oate. 

1 

91 

2 

92 

8 

93 

4 

94 

5 

95 

6 

9G 

7 

97 

8 

98 

9 

99 

10 

100 

11 

101 

12 

102 

13 

103 

14 

104 

15 

105 

16 

106 

17 

107 

18 

108 

19 

109 

20 

110 

21 

111 

22 

112 

23 

113 

24 

114 

25 

115 

Method  of  treating. 


Untreated 

Flowern  of  sulphnr,  4  ounces  to  20  feet  of  row. . 

Untreated 

Flowers  of  sulphur,  2  ounces  to  20  feet  of  row  . . 

Untreatwl 

How  era  of  sulphur,  1  ounce  to  20  feet  of  row 

Untreated 

Flowers  of  sulphur  and  lime,  equal  parts  mixed, 

4  ounces  to  20  feet  of  row 

Untreated 

Flowers  of  sulphur  and  lime  mixed.  2  ounces  to 

20  feet  of  row 

Untreated 

Ferrous  sulphate,  4  ounces  to  20  feet  of  row 

Untreated 

Ferrous  sulphate,  8  ounces  to  20  feet  of  row 

Untreate*! 

Bordeaux  mixture,  |  gallon  to  20  feet  of  row 

Untreated 

PotASHium  sulphide,  ^  ounce  to  |  gallon  of  water 

to  20  feet  of  row 

Untreated 

Amiiioniacal  solution,  |  gallon  to  20  feet  of  row. . 

Untreated 

Bordeaux  mixture,  i  gallon  to  20  feet  of  row 

Untreated 

Potassium  bichromate,  1^  ounces  in  1|  quarts 

wa  ter  per  pi  a  t 

Untreated 


No.  of  plants 
showing  rust. 

Total  1 
plants 

*sf- 

» 

27 

0 

zr 

50 

40 

90 

25 

0 

25 

40 

0 

40 

0 

0 

0 

20 

0 

26 

20 

10 

45 

21 

0 

21 

0 

2 

2 

4 

0 

4 

18 

0 

18 

15 

0 

15 

31 

0 

SI 

12 

•   0 

12 

66 

0 

5« 

37 

0 

37 

21 

0 

21 

31 

0 

31 

«3 

0 

93 

61 

0 

61 

5 

0 

5 

7 

0 

7 

1 

49 

60 

dead.. 

dead.. 

47 

0 

47 
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Tablb  2.^Showing  number  of  plants  affected  with  raet  on  May  tf— Continued. 
8EltI£S  n.-4iESD  TfiEATED  BY  IMMEBSIOK. 


put. 


Orij 


hjJ. 


Dnpli. 

CAtO. 


Method  of  treating. 


Kg.  of  plants 
■bowing  nut. 


Total 
planta 


2« 

116 

27 

117 

28 

118 

20 

119 

30 

120 

31 

121 

32 

122 

33 

123 

84 

124 

85 

125 

80 

126 

87 

127 

88 

l-.'8 

39 

129 

Water  heated  to  182^0  p.,  15  minatea 

Untreated 

Copper  ■olphate,  24  hours  in  8 :  100  solntlon .... 

Untreated 

Bordeaux  mixture,  24  hours 

Untreated 

Potassium  bichromate,  24  hours,  5 :  100  solution 

Untreated 

Potassium  sulphide,  24  hours,  solution  contain- 
ing 1  ounce  of  potassium  sulphide  to  1  gallon 
of  water 

Untreated 

Potassium  sulphide,  24  hoars,  solution  contain- 
ing! ounce  to  1  gaUon  of  water 

Untreated 

CorroMive  snblimate,  1 :  1000  solution,  24  hours  . 

Untreated 


3 
1 

21 

20 

0 

8 


66 

0 

7 
0 
0 
0 


6 

0 
3 
1 
21 
20 
0 
8 


56 
0 

7 
0 
0 
0 


SERIES  in.— PLANTS  SPRAYED  AiSB  DUSTED. 


40 

130 

41 

131 

43 

132 

43 

138 

44 

134 

46 

186 

46 

136 

47 

137 

48 

138 

49 

189 

60 

140 

61 

141 

62 

142 

63 

148 

64 

144 

65 

145 

66 

146 

67 

147 

68 

148 

60 

149 

00 

150 

Bordeaax  mixture,  every  10  days 

Untreated 

▲ramoniacal  solution,  every  10 days 

Untreated 

Potassium  sulphide  solution,  1  ounoe  to  1|  gal- 
lons of  water,  every  10  days 

Untreated « 

Bordeaux  mixture,  every  20  days...., 

Untreated 

Ammoniacal  solution,  every  20  days 

Untreated 

Cnpric  ferroeyanide  mixture,  every  10  days, . . . 

Ferrous  ferrooyanide  mixture,  every  10  days. . . 

Untreated 

Copper  borate  mixture,  every  10  days 

Untreated 

Ferric  chloride  solution,  every  10  days 

Untreated 

Flowers  of  sulphur,  dusted  on  every  10  days. . . 

Untreated 

Sulphosteatite,  dusted  on  every  10  days 


0 

0 

0 

42 

0 

42 

0 

0 

0 

68 

0 

58 

1 

0 

1 

24 

0 

u 

2 

0 

2 

0 

0 

0 

10 

0 

10 

15 

0 

15 

8 

0 

8 

25 

0 

25 

4 

0 

4 

8 

0 

8 

0 

0 

0 

87 

0 

87 

0 

0 

0 

12 

0 

12 

20 

0 

20 

1 

0 

1 

10 

0 

10 

SERIES  lY.— MISCELLANEOUS  TREATMENTS. 


61 
83 

151 
152 

68 
64 

158 

154 

66 
66 

155 
156 

87 
68 

157 
158 

69 
70 

150 
160 

71 

161 

Untreated , 

Seed  immersed  for  24  hours  in  Bordeaux  mix- 
ture, ground  sprayed  before  planting,  and 
plants  sprayed  every  10  days  with  same  prep- 
aration  

Untreated , 

Seed  immersed  24  hours  in  potassium  sulphide 
solution,  1  ounce  to  1  gallon  of  water,  soil 
sprayed,  and  plants  sprayed  every  10  days 
with  the  same  preparation 

Untreated 

Seed  immersed  in  hot  water  15  minutes,  ground 
sprayed  with  ammoniacal  solution,  and  plants 
sprayed  with  same  prepsration  every  10  days. 

Untreated 

Seed  immersed  in  hot  water  15  minutes,  soil 
sprayed  with  Bordeaux  mixture,  and  plants 
sprayed  with  same  preparation  every  10  days. 

Untreated 

Seed  immersed  in  hot  water  15  minutes,  soil 
treated  with  lime  luid  sulphur,  equal  parts,  4 
ounces  to  20  feet  of  row 

Untreated 


1 

0 

1 

0 
0 

0 
0 

0 
0 

0 
8 

0 
0 

0 
8 

0 

8 

0 
0 

0 
8 

0 
65 

0 
6 

0 
71 

0 
83 

0 
0 

0 
83 
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Table  2,—Showing  niimher  of  plants  affected  with  rust  on  Mag  S — Continiied. 
SERIES  IV.~MISC£LLAKEOUS  TREATMEKT^-ContiDaed. 


Pint. 

^^- 

Dupli- 
cate. 

72 

1G2 

73 
74 

163 
164 

75 
76 

165 
166 

77 
78 
79 
80 
81 
82 

167 
168 
169 
170 
171 
172 

83 

84 

173 
174 

85 

175 

Method  of  treating. 


Seed  immerAed  15  minates  in  hot  water,  soil 
treated  witli  ferrous  sulphate,  2  ounces  to  20 
feet  of  row 

Untreated 

See<1  treated  24  honra  in  10 :  100  solution  of  ferrous 
sulphate,  soil  sprayed  with  same  preparation, 
plants  sprayed  every  10  days  with  4  ounces  to 
1  gallon  of  water 

Untreate<l 

Seed  immersed  24  hours  inammoniacal  sol'ition, 
plants  sprayed  every  10  days  with  same  prep- 
aration   

Untreated 

8<iil  treated  with  salt,  ^  ounce  to  10  feet  of  row. . 

Untreated 

Soil  treated  with  salt,  ^  ounce  to  20  feet  of  tow.  . 

Untreated 

Soil  treated  with  copper  sulphate  solution,  13^ 
ounces  to  13^  quarts  of  water  per  plat 

Untreated 

Plants  spraved  with  cupric  hydroxide  mixture 
every  10  days 

Untreated 


TSo.  of  plants  i 
sbowing  rust-       v^ 

*  ■    plants 


Oriel-  ii>upii  !«*;^[^^' 


0 

0 

5 

• 

0 

0 

10 

0 

0 

0 

25 

0 

8 

0 

20 

0 

35 

0  i 

17      0   j 

nearlv  HmiH   t 

niyriy 

0  1 

0 

0 

0 

• 

0 

10 


0 

25 
8 
20 
35 
17 


[n  a  study  of  the  foregoing  table  one  of  the  most  striking  things  do- 
iiced  is  the  absence  of  rust  from  nearly  all  the  daplicate  plat^  Ir 
should  be  remembered  that  all  of  these  were  planted  from  a  weefc  t" 
ten  days  later  than  the  originals;  in  point  of  growth  they  were  at  lt:{>t 
this  much  behind  the  latter  at  the  time  of  the  count.  The  only  sui,' 
gested  explanation  of  lack  of  rust  at  this  time  is  upon  the  a8sumi)ti(>n 
that  the  plants  had  not  reached  the  proper  age  for  infection.  If  this  b^ 
true,  as  subsequent  observations  would  seem  to  indicate,  the  fact  \\i\^ 
considerable  practical  value,  as  it  would  point  to  the  possible  exist- 
ence of  what  may  be  called  a  susceptible  period,  at  which  time  a  speciiil 
effort  in  the  way  of  protecting  the  plant  would  be  highly  important. 
If  such  a  period  really  exist  the  earlier  treatments  would  be  of  little 
use  and  consequently  might  be  abandoned.  Looking  over  the  soil 
treatments,  it  appears  that  in  no  case  did  they  have  any  appreciable 
eff'ect  on  the  prevalence  of  rust.  The  12  plats  treated  gave  304  plants 
affected,  while  the  untreated  showed  354  plants. 

In  the  case  of  the  plats  where  seed  treatments  were  made,  92  plants 
were  found  affected  with  rust,  while  the  7  untreated  plats  used  as  con 
trol  gave  only  24  plants.  The  plats  sprayed  and  dusted  showed  somt* 
interesting  results.  No  rust  whatever  was  found  on  No.  40,  sprap^l 
every  ten  days  with  Bordeaux  mixture,  nor  could  the  slightest  trace  of 
the  fungus  be  discovered  on  plat  42,  sprayed  with  ammoniacal  solution 
every  ten  days.  The  untreated  plats  adjoining  Nos.  40  and  42  showeii. 
respectively,  42  and  58  affected  i)lants.  The  plats  sprayed  with  Boi 
deaux  mixture  and  ammoniacal  solution  every  twenty  days  were  not  in 
as  good  condition  as  those  where  the  ten-day  treatments  were  employe<]. 

-king  the  sprayed  and  dusted  plats  as  a  whole,  there  was  no  striking 
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lifference  between  tlieni  and  the  untreated  so  far  as  rust  was  con- 
emed.  Where  Bordeaux  mixture,  ammouiacal  solution,  ferrous  ferro- 
yanide,  and  cupric  ferrocyanide  were  used  the  wheat  was  certainly 
[iueb  greener  and  more  vigorous  than  in  the  untreated  plats.  In  the 
liscellaneons  treatments  nothing  appears  to  warrant  the  assumption 
hat  any  of  them  prevented  rust. 

In  searching  for  the  rust  an  interesting  fact  was  brought  out  in  con- 
lection  with  the  distribution  and  spread  of  the  fungus.  In  every  case 
he  affected  plants  were  found  in  spots  scattered  here  and  there  in  the 
►lat.  Frequently  25  or  30  plants  growing  together  would  be  found 
»adly  rusted,  while  plants  all  around  would  be  perfectly  free  from  the 
lisease.  Again  a  single  plant  in  a  plat  would  be  found  showing  per- 
taps  only  one  affected  leaf.  Observations  made  upon  these  rust  areas 
evealed  the  fact  that  they  acted  as  centers  of  infection,  the  parasite 
preadlng  from  them  to  adjoining  plants  and  thence  to  other  parts  of 
he  field. 

Examining  the  weather  record  for  ten  days  preceding  the  discovery  of 
ust,  we  find  nothing  to  warrant  the  belief  that  the  simultaneous  appear* 
tnce  of  the  fungus  the  first  week  in  May  in  widely  separated  spots  was 
Lue  to  peculiar  climatic  conditions.  The  weather  conditions  at  this 
ime,  so  far  as  relates  to  temperature  and  rainfall,  were  not  abnormal, 
ts  will  be  seen  by  consulting  the  table  given  below: 

Tablb  3. — Showing  ike  daily  mean  temperature  and  daily  pi'eeipitation  at  Garr§ii 
Fork,  Md,,  from  Apnl  £0, 1892,  to  May  20, 1892. 


Date. 

Tempera- 
ture. 

FrecipiU- 
tion. 

Apr.  20 
Apr.  21 
Apr.  22 
Apr.  23 
Apr.  24 
Apr.  25 
Apr.  26 
Apr.  27 
Apr.  28 
Apr.  29 
Apr.  30 
Mky     1 
May     2 
May     3 
May     4 
May     6 
May     6 
May     7 
May     8 
May     9 
May    10 
May    11 
May    12 
May    13 
MaV    14 
May    15 
May    16 

40 
44 

52 
54 
55 
46 
49 
63 
02 
62 
58 
62 
62 
60 
66 
75 
&5 
62 
45 
61 
50 
64 
56 
57 
58 
56 

0.85 

1.30 

0.80 

Trace. 

0.40 

Trace. 

Trace. 

0.69 

0.69 
Trace. 

May    17  1         65 
May    18'         5« 
May    19           59 
May   20           62 

1.10 

Seventeenth  treatment  (May  16^  189:2).— "No  critical  notes  were  made 
ou  the  experiment  at  this  time.  All  plats  were  sprayed  and  dusted  in 
the  usual  way,  and  from  50  to  100  specimens  were  collected  from  each. 
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It  was  seen  that  the  rnst  was  spreading  rapidly  on  all  the  plats  except 
those  treated  every  ten  days  with  Bordeaux  mixture,  ammonia<a! 
solution,  ferrous  ferrocyanide,  cupric  ferrocyanide,  and  copjier  borate 
As  far  as  could  be  determined  from  a  superficial  examination,  the  plits 
sprayed  with  tlie  two  first-named  preparations  and  with  ferrous  fem^ 
cyanide  were  wholly  firee  from  rust. 

Another  fungus  appeared  at  this  time,  and  for  a  while  threatened  to 
occasion  as  much  damage  as  rust.  Microscopic  examination  rerejiltii 
the  fact  that  this  parasite  was  Septoria  graminum  Desm.,  a  fiingns  known 
to  occur  <m  many  grasses  in  various  parts  of  the  world.  The  leaves 
attacked  by  the  Septoria  show  at  first  brownish  elongated  six>t8;  tbese 
soon  run  together  and  eventually  the  leaf  turns  yellowish,  brown  and 
shrivels  up.  In  addition  to  the  foregoing  disease  it  wa^  found  that 
many  lower  leaves  on  every  plant  were  turning  yellow  without  the  at- 
tacks of  fungi  or  parasites  of  any  kind.  For  a  time  the  yellowing  wa> 
thought  to  be  a  normal  appearance  due  to  old  age,  and  to  a  certain  ex- 
tent this  was  probably  the  case.  From  the  fact,  however,  that  the 
yellowing  was  largely  absent  on  the  parts  sprayed  with  Bordeaux 
mixture,  ammoniacal  solution,  and  ferrous  ferrocyanide,  it  would  appear 
that  these  treatments,  either  indirectly  by  their  action  on  the  soil,  or 
directly  by  exerting  some  influence  on  the  host,  had  enabled  the  first 
formed  leaves  to  perform  their  functions  beyond  the  usual  period-  The 
explanation  of  the  phenomenon,  however,  involves  the  discussion  of 
physiological  questions  beyond  the  province  of  this  pax>er.  The  only 
object  in  mentioning  the  matter  at  this  point  is  to  make  clear  the 
subsequent  notes  on  the  effects  of  the  treatments.  In  view  of  the  near 
approach  of  harvest  it  was  decided  to  make  no  further  treatments,  but 
the  observations  were  continued  at  intervals  of  four  to  eight  days. 
These  will  be  given  under  headings  the  same  as  in  treatments. 

Observations  on  May  24,  J25,  and  26, 1892. — Preparations  were  made 
on  May  23  for  a  critical  examination  of  every  plat.  A  schedule  of 
points  to  be  noted  was  prepared  and  this  was  followed  as  nearly  as 
possible  throughout  the  examination.    The  schedule  was  as  follows: 

(1)  General  condition. — Under  this  heading  three  things  were  consid- 
ered, namely,  (a)  size  of  plants,  (b)  color  of  plants,  and  (c)  number  of 
plants  to  the  plat.  On  a  scale  of  100,  size  was  made  to  count  50  points, 
color  30  points,  and  number  of  plants  to  the  plat  20  points.  The  stand- 
ard for  size  and  number  of  plants  to  the  plat  was  obtained  from  plants 
in  an  adjoining  field.  In  considering  color,  the  entire  absence  of  yellow 
leaves,  whether  due  to  fungi  or  other  causes,  was  taken  as  perfect,  in 
this  case  giving  30  points. 

(2)  Detailed  condition. — In  this  case  six  things  were  considered, 
namely:  (a)  Size  of  plants,  {b)  amount  of  rust,  (c)  amount  of  Septoria 
graminum,  {d)  amount  of  other  fungi,  (e)  amount  of  yellow  foliage,  and 
(f)  injury  from  the  treatments.  To  obtain  the  size  of  the  plants,  meas- 
urementa  were  made  at  three  points  in  each  plat  and  the  average 
taken.    It  was  planned  to  determine  the  amount  of  rust  by  an  actual 
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count  of  the  affected  plants,  but  this  was  found  to  be  out  of  the  ques- 
tion, as  it  would  have  involved  the  counting  of  almost  every  stalk. 
When  it  was  found  that  the  rust  was  so  widely  distributed,  a  count  of 
only  a  few  of  the  more  promising  looking  plats  was  made.  The  data 
on  the  amount  of  Septoria^  yellow  foliage,  etc.,  was  obtained  by  care- 
fully examining  the  plats  and  marking  the  results  in  percentages.  It 
is  hardly  necessary  to  give  in  detail  the  figures  obtained  as  a  result  of 
the  foregoing  observations.  Summarizing  the  data,  it  may  be  stated  as 
follows: 

(1)  The  general  condition  of  all  the  original  plats,  with  the  exception 
of  those  treated  with  Bordeaux  mixture,  ammoniacaJ  solution  of  copper 
carbonate,  ferrous  ferrocyanide,  and  copper  borate,  was  the  same,  aver- 
aging 65  to  75  when  compared  with  wheat  in  the  field  taken  as  100.  The 
poor  condition  of  the  wheat,  treated  as  well  as  untreated,  when  compared 
with  the  ordinary  field  crop,  was  due  to  a  number  of  causes,  the  most 
important  being  the  omission  of  fertilizers  in  planting  and  the  thinness 
of  the  plants  due  to  necessary  walks,  alleys,  etc.  The  condition  of  the 
plats  sprayed  with  Bordeaux  mixture,  ammoniacal  solution  of  copper 
carbonate,  ferrous  ferrocyanide,  cupric  ferrocyanide,  and  copper  borate 
averaged  90  to  100,  when  compared  with  the  field  crop. 

(2)  The  general  condition  of  all  the  duplicate  plats  was  10  to  20 
points  lower  than  the  original. 

(3)  There  was  no  marked  difference  in  the  height  of  the  plants  in 
the  various  plats,  the  average  for  the  originals  being  18  to  30  inches 
and  the  duplicates  14  to  24  inches. 

(4)  The  amount  of  rust  on  the  various  plats,  as  nearly  as  could  be 
determined,  was  the  same,  fully  90  per  cent  of  the  plants  in  every  case 
being  affected.  An  actual  count  of  the  rusted  plants  in  13  plats  gave 
the  following  results: 

Table  4. — Showing  actual  number  of  rusted  plants  on  14  plate. 


Flat. 


1 

2 

3 

4 

5 

6 

40 

41 

42 

44 

46 

48 

60 

52 


Method  of  treating. 


XTntreated 

Soil  treRtmont  with  snlphnr 

Untreated 

Soil  treatmen  I  wit h  snlph  or 

Untreated 

Soil  treatment  with  sulphur 

Sprayed  with  Bordeaux  mixture  every  10  days 

tjntreated 

Sprayed  with  ammoniacal  solution  every  10  days 

Sprayed  with  potassium  sulphide  solution  ert^ry  10  days.. 

Sprayed  with  Bordeaux  mixture  every  20  days 

Sprayed  with  ammoniacal  solntion  every  20  days 

Sprayed  with  cnpric  ferrocyanide  mixture  every  10  days. . 
Sprayed  with  feiTous  ferrocyanide  mixture  every  10  days. 


Number 

of  plants 

showing 

rast. 


1,008 
2,500 
1,910 
2,368 
2.196 
1,741 
2.716 
2,568 
1.247 
2,729 
2.456 
2.672 
2,736 
2,548 


Each  of  the  foregoing  plats  contained  from  2,600  to  3,400  plants. 

(5)  Septoria  graminum  occurred  upon  all  the  plats,  from  5  to  10  per 
cent  of  the  foliage  being  affected.  It  was  worse  where  tbe  plants  were 
thick,  and  was  almost  entirely  absent  where,  from  the  effects  of  the  seed 
treatments  and  other  causes,,  the  plants  were  thin.     Spraying  with 
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Bordeaux  mixture  and  ammoniacal  solution  of  copper  carbonate  pr& 
vented  this  fungus  to  a  large  extent. 

(6)  All  plants  except  those  sprayed  with  Bordeaux  mixtare,  arnnK*^ 
niacal  solution,  and  ferrous  ferrocyanide,  showed  from  5  to  20  per  ctr 
of  yellow  foliage.  The  above  exceptions  were  practically  free  from  tLe 
trouble. 

(7)  The  injury  to  the  plants  resulting  from  the  work  was  only  marked 
in  the  case  of  the  soil  and  seed  treatments.  These  are  referred  to  il 
detail  in  Table  2. 

Observations  on  June  4, 1893. — From  May  26  to  June  4  rust  rapwUy 
increased;  in  fact,  at  the  latter  date  not  a  leaf  could  be  found  that  did 
not  show  the  fungus.  The  lower  leaves  were  in  every  case  the  mort 
badly  diseased;  the  rust  sori,  however,  were  found  in  great  quantities 
on  the  very  topmost  leaves.  All  the  fields  in  the  neighborhood  were 
badly  rusted,  in  many  cases  the  plants  being  literally  red  with  tbe 
fungus.  For  the  first  time  the  teleutospores  were  found  and  upon  ex- 
amination it  was  seen  that  they  x)ossessed  all  the  characteristics  of  those 
belonging  to  Fuccinia  mhigovera.  Ko  further  field  notes  were  made 
and  on  June  9  the  crop  was  harvested.  The  crop  on  each  plat  was  cut 
in  the  usual  manner,  after  which  each  bundle  was  marked  with  a  doid- 
bered  tag,  and  shocked  after  the  ordinary  fashion.  The  weight  of  the 
straw  and  grain,  weight  of  grain,  and  weight  of  straw  were  next  deter- 
mined. The  straw  and  grain  together  were  first  weighed,  then  the 
latter  was  flailed  out  and  weighed,  thus  giving  the  rest  of  the  data.  A 
careful  study  of  these  figures  reveals  so  little  of  interest  that  it  is  deemed 
unnecessary  to  publish  them  in  full.  The  yield  was  fairly  even  through- 
out the  field,  the  only  striking  differences  in  this  respect  being  where 
the  plants  were  thin  on  account  of  certain  seed  and  soil  treatments,  the 
injurious  effects  of  which  have  already  been  pointed  out.  Summing  up 
this  phase  of  the  subject,  it  may  be  said  that  so  far  as  affecting  the  yield, 
except  in  the  cases  noted,  the  treatments  had  no  appreciable  effect. 

SUPPLEMENTARY    EXPERIMENTS    IN    THE    TREATMENT  OF  BUST  OF 
WHEAT  AND   OTHER  CEREALS  AT  GARRETT  PARK,  MARYLAND. 

As  a  supplementary  experiment  it  was  decided  early  in  March,  1S9-, 
to  spray  spring-planted  wheat,  oats,  and  rye  with  a  numbei-  of  the 
standard  fungicides,  using  fiill  and  half  strength  solutions.  It  was 
thought  best  to  plant  the  grain  as  late  as  possible  in  order  to  invite 
the  attacks  of  rust  fungi.  No  harvest  of  course  was  expected.  Od 
May  17  fifty-seven  plats,  each  3  by  33  feet,  were  staked  oft*.  Thirty-six 
plats  were  planted  with  wheat,  12  with  oats,  and  9  with  rye.  In 
the  case  of  each  crop  half  of  the  plats  were  treated  and  half  were 
left  for  control.  The  fungicides  used  were  Bordeaux  mixture,  full  and 
half  strength,  ammoniacal  solution,  full  and  half  strength,  sulphur  and 
sulphosteatite.  The  Bordeaux  mixture,  full  strength,  contained  6 
pounds  of  copper  sulphate  and  4  pounds  of  lime  to  22  gallons  of 
water.    The  ammoniacal  solution  was  made  by  dissolving  2J  ounces 
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of  cjopper  carbonate  iu  1 J  pints  of  ammonia  then  dilating  to  25  gallons. 
The  sulphur  and  sulphosteatite  were  used  as  described  in  the  experi- 
ment with  winter  wheat,  p.  202.  The  plants  were  treated  at  intervals 
of  two,  ten,  and  twenty  days,  respectively,  from  the  time  they  appeared 
above  ground  until  they  were  8  inches  high.  Without  going  into  the 
details  of  the  work  the  results  may  be  briefly  summarized  as  follows: 

(1)  Bust  appeared  more  or  less  on  all  the  plats  when  the  plants  were 
from  2  to  5  inches  high. 

(2)  The  ftingus  was  more  abundant  at  flrst  on  the  untreated  plats 
and  those  dusted  with  flowers  of  sulphur  and  sulphosteatite.  Despite 
the  treatment,  however,  rust  increased  on  every  plat,  and  by  the  time 
the  plants  were  8  inches  high  there  was  no  difference  between  the 
plats  as  regards  the  amount  of  the  fungus. 

In  all  cases  where  the  liquids  were  used,  soap  was  added  to  make 
them  wet  the  leaves  more  thoroughly.  It  was  found,  however,  ex- 
ceedingly dififtcult  to  cover  the  foliage  even  when  the  sprayings  were 
made  every  two  days.  In  case  of  the  oft-repeated  treatments  fully 
four- fifths  of  the  leaf  surface  was  frequently  found  wholly  unprotected. 


BXPEEIMENTS  AT  MANHATTAN,  KANS. 

Mr.  J.  F.  Swingle,  to  whom  the  work  at  this  place  was  entrusted, 
conducted  the  experiments  on  his  farm  a  mile  and  a  half  from  the  State 
Agricultural  College.  Early  in  September,  1891,  Mr.  Swingle  was 
requested  to  select  from  an  average  field  of  wheat  a  block  containing 
8,000  to  10,000  square  feet.  This  was  done,  and  on  October  13  the 
ground  was  platted.  Nineteen  plats  were  laid  out,  each  20  feet  square, 
iu  4  rows,  extending  east  and  west.  The  plat  in  the  southeast  corner 
was  cut  out  in  order  to  give  the  necessary  number.  The  accompanying 
diagi-am  shows  the  arrangement  of  the  plats,  and  the  explanation  gives 
the  treatment  each  received : 

Diagram  1,— Showing  plan  of  experiment  at  Manhattan,  Kane. 
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Explanation  of  Diaoram  1, 

Plats  1,  3,  5,  7,  9,  11,  13,  15,  17,  and  19,  untreated. 

Platfi  2,  8,  and  14,  sprayed  every  ten  days  with  Bordeaux  mixture,  full  strengtli, 
from  the  time  the  plants  appeared  above  ground  until  harvest. 

Plats  4, 10,  and  16,  sprayed  every  ten  days  with  ammoniaoal  solution  of  copper  car- 
bonate, Aill  strength,  from  the  time  the  plants  appeared  above  ground  until  harvest. 

Plats  6, 12,  and  18,  sprayed  every  ten  days  with  potassium  sulphide  solution,  2 
ounces  of  potassium  sulphide  to  3  gallons  of  water,  from  the  time  the  plants  appeared 
above  ground  until  harvest. 

The  land  was  rich  bottom,  having  grown  but  one  previous  crop  and 
that  in  1891.  By  an  accident  a  part  of  the  field  selected  was  plowed 
early  in  July.  This  part  fortunately  almost  exactly  coincided  with 
plats  3,  4,  7,  8, 13, 14, 17,  and  18.  Mr.  Swingle  in  commenting  upon 
this  point  says: 

In  seleoting  the  field  of  wheat  I  did  not  think  of  the  early  plowing  a  part  of  it 
received.  This,  as  will  be  seen  further  on,  had  an  important  bearing  on  the  yield  of 
straw  and  grain.  It  so  happened,  however,  that  the  lines  running  north  and  south 
and  separating  the  early  from  the  late  plowing  almost  coincided  with  the  lines  sep- 
arating  certain  plats.  In  considering  the  effect  of  the  treatment,  therefore,  the 
plats  plowed  early  should  be  compared  with  each  other  and  not  with  those  plowed 
late. 

The  sprasrings  were  made  with  a  knapsack  pump  and  Yermorel  noz- 
zle, beginning  on  October  17  and  ending  June  13,  no  soap  being  used. 
On  June  21,  Mr.  Swingle,  acting  under  instructions  from  the  writer, 
carefully  examined  the  plats  and  estimated  to  the  best  of  his  ability 
the  amount  of  rust  on  each.  The  figures  obtained  are  set  forth  in  the 
following  table: 

Table  5. — Showing  th^per  cent  of  rust  on  the  treated  and  untreated  plate  June2U 


Plat. 

KIndoftreatmeDt. 

Percent 
ofpUnts 
rusted. 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

tJxitreated 

80 
20 
90 
95 
70 
75 
90 
10 
70 
75 
90 
40 

100 
25 
75 
75 

100 
75 
90 

Bonleaiix  raixtiire 

Uiitreate<l 

Amniooiacal  aolat  ion • 

Un  treat«<l 

Potaasitini  Hulphitlo 

Uotreated 

Bordeaux  mix ture 

Untreated 

Ammoniacal  solution 

Untreated 

PotasHium  salphide 

Untreated 

Bordeaux  mixture 

Untreated 

Ainnioniacal  solution 

I'  n  treated 

PotaaHinm  sulphide • 

Untreated 

According  to  the  foregoing  estimate,  the  plats  sprayed  with  Bordeaux 
mixture  were  much  more  free  from  rust  than  any  of  the  others  and 
potassium  sulphide  was  better  than  ammoniacal  solution.  The  early 
plowing  did  not  seem  to  afifect  the  results  at  all,  so  far  as  rust  was  con- 
cerned. Mr.  Swingle  was  directed  to  collect  material  ft^m  all  the  plats 
and  forward  it  to  Washington  for  examination.    This  was  done,  and  the 


216 


•esults  of  a  critical  study  of  the  material  showed  that  the  estimate  made 
n  the  field,  regarding  the  amount  of  rust  on  each  plat,  was  a  conser- 
tf^ative  one.  On  June  27  and  28  the  grain  was  harvested  with  a  sickle, 
iach  plat  being  trimmed  down  beforehand  to  16J  feetsquare.  Nothing 
Farther  was  done  with  the  grain  until  August  8,  when  the  straw  and 
grain  were  weighed  and  the  latter  threshed  out  with  a  flail. 
The  result  of  this  work  is  set  forth  in  the  following  table: 

Table  6. — Showing  weight  of  straw  and  grain  and  weight  of  grain  and  of  straw  from 

each  plat. 


Plat. 


1 
5 
2 
8 
8 
14 
7 
10 
11 
4 
13 
16 
10 
12 
0 
18 
15 
6 
17 


Kind  of  treatment. 


Weight 
of  atraw 
and  grain 


Untreated,  late  plowing 

do 

Bordeaux  miztare.  late  plowing 

Untreated,  early  plowing 

Bordeaux  mixtnre,  early  plowing 

do 

Untreated,  early  plowing 

Amraoniacal  Aolntion,  late  plowing  ... 

Un  treatcMl,  late  plowing 

Ammoniacal  solution,  early  plowing. 
Untreat«Hl,  early  plowing  . 


Ammoniacal  Aolution,  late  plowing I       24 


Untreated,  late  plowing. . 
-  -    latei 

plowing. 
Potassium  sulphide,  early  plowing. 


Potassium  snlpnide,  1 
Untreated,  late  i  * 


)  plowing. 


Untreated,  late  plowing. 
Potassium  sulphide,  late  plowing. 
Untreated,  early  plowing 


15 
19 
20 
33 
20 
25 
32 


Weight 

Weight 

of  grain. 

of  straw. 

15 

15 

16 

10 

24 

11 

28 

10 

22 

21 

19 

8 

25 

20 

15 

9 

13 

13 

10 

23 

13 

17 

23 

The  plats  are  arranged  so  as  to  bring  those  plowed  early  and  late  to- 
gether, for  the  sake  of  more  conveniently  comparing  them.    A  study  of 
the  figures  reveals  the  fact  that  there  are  no  very  striking  differences 
in  favor  of  any  of  the  treatments.    Comparing  the  total  yield  of  plats 
8  and  14,  sprayed  with  Bordeaux  mixture,  plowed  early,  with  the 
the  yield  of  plats  3  and  13,  the  nearest  untreated  plats,  plowed  early, 
it  is  seen  that  there  is  an  increase  of  3  pounds  in  the  total  yield  and 
3  pounds  in  the  yield  of  grain  in  favor  of  the  spraying.     Plat  2, 
treated  with  Bordeaux  mixture  and  plowed  late,  yielded  only  1  pound 
more  straw  than  plat  1,  untreated.     Compared  with  untreated  plat 
9,  however,  plat  2  yielded  3  pounds  more  straw  for  the  same  amount 
of  grain.    Where  the  plats  were  sprayed  with  the  ammoniacal  solution, 
there  was  an  increase  in  every  case  of  the  treated  over  the  untreated; 
in  fact,  the  difference,  between  the  sprayed  and  unsprayed  plats 
was  here  more  striking  than  where  Bordeaux  mixture  was  used.    It 
is  doubtful,  however,  if  this  increase  was  due  to  the  prevention  of 
rust,  for,  as  shown  in  Table  5,  these  plats  were  almost  as  badly  rusted 
as  the  untreated.    It  is  barely  possible  that  the  increased  yield  wiis 
due  to  the  fertilizing  effect  of  the  ammoniacal  solution  on  the  soil.  The 
plats  sprayed  with  potassium  sulphide  gave  about  the  same  amount 
of  increase  as  those  treated  with  the  ammoniacal  solution.    There  is  no 
apparent  reason  for  believing  that  the  increase  was  due  to  the  preven- 
tion of  rust.    On  the  other  hand,  there  is  some  proof  that  increased 
fertility  of  the  soil,  due  to  the  application  of  the  potassium  sulphide, 
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might  have  causc^d  the  difference  noted.  Samming  up  the  results 
of  this  experiment,  it  may  be  said  that  so  far  as  could  be  ascertaiord 
by  a  careful  examination  Bordeaux  mixture  did,  to  a  considerable  ex- 
tent, prevent  rust,  but  the  other  preparations  had  little  or  no  effeit 
on  the  disease.  Furthermore  in  no  case  did  the  prevention  of  rust  affat 
the  yield  to  any  appreciable  extent. 

EXPERIMENTS  AT  BOCKFOBT,  KAlfS. 

Mr.  Bartholomew's  farm,  where  the  experiments  described  in  tbe 
following  pages  were  conducted,  is  located  in  Books  County,  latitude 
390  30'  north  and  longitude  99°  20'  west  Three  lines  of  work  were 
carried  on  at  his  place,  which  may  be  designated  as  experiments  A,  B, 
and  0,  respectively. 

Experiment  A. 

This  experiment  was,  to  a  certain  extent,  the  same  as  that  conducted 
with  winter  wheat  at  Garrett  Park,  Md.,  there  being  ten  kinds  of  si>il 
treatment,  seven  of  seed  treatment,  six  treatments  involving  spraying, 
and  six  combining  all  three  of  the  foregoing.  The  soil  selected  for  the 
work  was  rich  second  bottom,  so  situated  as  to  render  the  crops  planted 
upon  it  peculiarly  subject  to  the  attacks  of  rust  ftingL  In  accordance 
with  instructions  from  the  Department,  Mr.  Bartholomew  early  in  Oc- 
tober, 1891,  staked  off  132  plats,  each  25  feet  long  and  4^  feet  wide. 
From  October  9  to  15  the  wheat  was  planted,  the  variety  known  as 
"Turkey''  being  used.  The  grain  was  all  planted  in  rows  9  inches 
apart,  there  being  five  rows  in  each  plat.  Eighteen  inches  were  left 
between  plats  to  serve  as  walks.  The  following  is  a  tabular  statement 
showing  the  treatment  each  plat  received: 

Tablk  7. — Shotring  vianner  of  treatment  of  plate  in  Experiment  A,  at  Bockport,  Kant. 


Plat. 


Kind  of  treatment. 


1  and  66 

2  and  67 

3  and  68 

4  and  69 

5  and  70 

6  and  71 

7  and  72 

8  and  73 

9  and  74 

10  and  75 

11  and  76 

12  and  77 

13  and  78 

14  and  79 

15  and  80 

16  and  81 

17  and  »2 

18  and  83 

19  and  84 

20  and  85 

21  and  86 

22  and  87 
2:1  and  88 

24  and  89 

25  and  90 

26  and  91 

27  and  U2 

28  and  93 

29  and  94 


Untreated. 

Soil  treatment  with  flowera  of  sulphur,  5  ounces  to  25  feet  of  row. 

Untreated. 

Soil  treatment  with  flowers  of  sulphur,  2  J  ounces  to  25  feet  of  row. 

Untreatwl. 

Soil  treatment  with  flowers  of  sulphur,  IJ  ounces  to  25  feet  of  row. 

Untreatetl. 

Soil  treatment  with  lime  and  sulphur,  equ«l  parts  mixed,  5  ounces  to  25  fe«t  of  row. 

Untreat4?d.  , 

Soil  treatment  with  lime  and  sulphur,  equal  parts  mixed,  2^  ounces  to  25  feet  of  row.  > 

Untreated.  i 

Soil  treatment  with  powdered  exsiccated  ferrous  sulnhate,  5  ounces  to  25  feet  of  row.  ' 

Untreated.  *  | 

Soil  treatment  with  5  pints  of  water  cout.iiuing5  ounces  exsiccated  f«rrouH8alphat«  • 

to  25  frtit  of  row.  I 

Untreated. 

Soil  treatment  with  Bordeaux  mixture,  5  pints  to  25  feet  of  row.  i 

Untreated.  I 

Soil  treatment  with  5  pints  of  water  containing  I4  ounces  potassium  sulphide  to  | 

25  feet  of  row.  1 

Untr«^at«d.  I 

Soil  treatment  with  5  pints  of  ammoniacal  solution  of  copper  carbonate  to  25  feet 

of  row. 
Untreated. 

Seed  immersed  in  wat4?r  at  133^  F.  for  15  minutes. 
Unlreated. 

Seed  immersed  in  an  8 :  100  oolntiou  of  copper  sulphate  for  24  hours,  then  limed. 
Untrejited. 

Seed  immersed  for  24  hours  in  Bordeaux  mixture. 
Untreateil. 

S4»ed  immersed  for  24  hours  in  a  5:100  solution  of  potassium  bichromate. 
Untreated. 
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Table  1,— Showing  manner  of  treatment  of  plate  in  Experiment  A,  at  RocJcport,  Kane,- 

Contiuued. 


Plat. 


Kind  of  trottment. 


30  and  95 

31  and  90 

32  and  97 

824  and  98 

33  and  99 

34  and  100 

35  and  101 
30  and  102 
37  and  103 
88  and  104 

39  and  105 

40  and  106 

41  and  107 

42  and  108 

43  and  109 

44  and  110 
45 and  HI 

46  and  112 

47  and  113 

48  and  114 


49  and  115 
60  and  116 


51  and  117 

52  and  118 


63  and  119 
54apdl20 

55  and  121 

56  and  122 

57  and  123 

58  and  124 

59  and  125 

60  and  126 

61  and  127 

62  and  128 

63  and  129 

64  and  130 

65  and  131 


Seed  Immened  for  24  hoars  in  a  aolation  of  potasainm  aalphide,  1  ounce  to  1  gallon 

of  water. 
Untreated. 
Seed  immersed  for  24  honrs  in  a  aolation  of  potaaainm  aalphide,  i  oance  to  1  gallon 

of  water. 
Untreated. 
Untreated. 

Seed  immeraed  for  24  hoara  in  a  1 :1000  aolation  of  corroaiye  aablimate. 
Untreated. 

Planta  sprayed  every  10  days  with  Bordeaux  mixtore. 
Untreated. 

Plants  sprayed  every  10  daya  with  ammoniacal  aolation  of  copper  carbonate. 
Untreated. 
Planta  aprayed  every  10  daya'with  i>otaaaiam  aalphide  aolation,  2  oanoea  to  8 

gallona  of  water. 
Untreated. 

Planta  aprayed  with  Bordeanx  mixtare  every  20  daya. 
Untreated. 

Planta  aprayed  with  ammoniacal  aolation  of  copper  carbonate  every  20  daya. 
Untreated. 
Planta  aprayed  with  potaaainm  aalphide  aolation,  2  ounces  to  3  gallona  of  water 

every  20  daya. 
Untreated. 
Seed,  aoil,  and  apravins  treatmenta.    Seed  immeraed  in  Bordeaux  mixtare  24 

houra;  aoil  treated  with  5  pints  of  Bordeaux  mixtare  to  25  feet  of  row;  planta 

sprayed  with  Bordeaux  mixtare  every  10  daya. 
Untreated. 
Seed,  soil,  and  spraying  treatmenta,  with  potaaaium  sulphide  solution.  2  ounces  to 

3  gallons  of  water.    Seed  immersed  for  24  hours;  aoil  treated  with  5  pinta  to  25 

feet  of  row ;  plants  aprayed  every  10  days. 
Untreated. 

Seed,  soil,  and  spraying  treatments.    Seed  immersed  for  24  houra  in  ammoniacal 
•    aolation  of  copper  carbonate,  planta  sprayed  every  10  days  with  the  same 

preparation. 
Untreated. 
Seed  and  sprasring  treatments.   Seed  immersed  for  15  minutes  in  water  at  133<>  F. ; 

plants  sprayed  every  10  days  with  Bordeaux  mixture. 
Untreated. 
Seed  and  soil  treatment.    Seed  immersed  for  15  minutes  in  water  at  133^  F. ;  soil 

treated  with  lime  and  sulphur  equal  parts.  5  ounces  to  25  feet  of  row. 
Untreated. 
Seed  and  soil  treatment.    Seed  immersed  in  water  at  1.33o  F.  for  15 minutes;  soil 

treated  with  ^  ounces  ferrous  sulphate  to  25  feet  of  row. 


Reserved  for  spring  treatment. 


The  Bordeaux  mixture  and  ammoniacal  solution  used  throughout  the 
foregoing  experiment  were  full  strength,  i.  e.,  containing,  respectively,  6 
pounds  of  copper  and  4  pounds  of  lime  to  22  gallons  of  water,  and  3 
ounces  of  copper  basic  carbonate  dissolved  in  1^  pints  of  ammonia 
to  22  gallons  of  water.  Soap  was  not  used  with  any  of  the  prepara- 
tions. All  of  the  soil  and  seed  treatments  were  made  before  the  grain 
was  planted.  Spraying  began  on  October  28,  and  with  the  exception 
of  three  interruptions  caused  by  cold  weather  and  snow,  was  continued 
at  the  regular  ten  and  twenty-day  intervals  until  harvest.  No  rust  ap- 
peared until  May  24,  but  from  this  time  on  it  increased  very  rapidly, 
every  plat  in  the  entire  tract  being  attacked  to  a  greater  or  less  extent. 
Upon  examination  the  fungus  proved  to  be  Puccinia  rtiMgo-vera^  the 
common  species  of  western  Kansas.  In  accordance  with  directions 
from  the   Department,  Mr.  Bartholomew  made  careful  notes  on  the 
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various  plats  with  respect  to  the  efifects  of  the  treatments  on  rusts  asd 
other  fiingi.  After  harvesting,  the  total  yield  of  straw  and  grain,  tbe 
yield  of  straw,  and  the  yield  of  grain  were  each  ascertained.  From  this 
data  the  following  notes  on  the  general  effect  of  the  treatment  on 
each  plat  were  prepared  by  Mr.  Bartholomew: 

Plats  1  and  66, — Untreated.  These  were  so  near  like  aU  other  untreated  plats  thi: 
their  condition  may  he  taken  as  a  standard.  Three  fungi  vFere  noted  upontiif 
plants,  viz,  Puccinia  mbigo-vera  on  nearly  every  leaf,  Puodnia  graminU  on  an  occa- 
sional stalk,  and  Septoria  graminum  on  many  of  the  leaves,  hut  causing  no  serioi^ 
damage. 

Plats  9  and  67, 4  and  69, 6  and  7i.~  Soil  treatment  with  floweiBof  sulphur;  yield  of 
both  straw  and  wheat  above  the  average,  but  the  red  met  was  noticeable  on  even 
plant,  not,  however,  in  destructive  quantities,  as  the  wheat  was  full  and  plump. 

Plats  8  and  79, 10  and  75, — Soil  treatment  with  sulphur  and  lime ;  showed  the  osnal 
amount  of  rust,  with  an  average  product  of  wheat  and  straw. 

Plats  12  and  77, — Soil  treatment  with  sulphate  of  iron;  shuwed  the  zust  in  arera^re 
quantities  and  yielded  a  medium  amount  of  grain. 

Plats  14  and  7^.— Soil  treatment  with  ferrous  sulphate  in  water;  did  not  show  ae 
good  results  in  yield  as  12  and  77.    The  usual  amount  of  rust  was  present. 

Plats  16  and  SI, — Soil  treatment  with  Bordeaux  mixture;  showed  normal  amount  of 
rust,  and  the  yield  feU  considerably  below  the  average. 

Plats  18  and  83. — Soil  treatment  with  sulphide  of  potassium  solution;  shewed  the 
usual  mount  of  rust  and  yielded  below  the  average. 

Plats  20  and  ^5.— Soil  treatment  with  ammoniacal  solution  of  copper  carbonate: 
seemed  to  produce  a  bad  effect  on  the  germination  of  the  seed,  as  the  stand  was  thiL. 
badly  rusted,  and  the  yield  much  below  the  average. 

Plats  22  and  87, — Hot- water  treatment  of  seed;  showed  normal  amount  of  rust  and 
decreased  yield. 

Plats  24  and  89. — Seed  treated  by  immersing  for  twenty-four  hours  in  8:100  solo- 
tion  of  copper  sulphate,  then  limed;  showed  usual  amount  of  rust  and  a  yield  lower 
than  the  adjoining  untreated  plats. 

Plats  26  and  91, — Seed  treated  by  immersing  for  twenty-four  hours  in  Bordeaux  mix- 
ture ;  gave  fairly  good  average  results,  but  was  rusted. 

Plats  28  and  9S. — Seed  treated  by  immersing  for  twenty-four  hours  in  a  6:100 
solution  of  potassium  bichromate;  badly  rusted  and  yield  lower  than  the  average. 

Plats  SO  and  95. — Seed  treate<l  by  immersing  for  twenty-four  hours  in  potassium  sul- 
phide solution;  produced  fair  results,  though  rusted  as  usual. 

Plats  32  and  97, — Treated  the  same  as  the  preceding,  but  with  solution  only  half  as 
strong;  yielded  a  very  inferior  crop,  which  was  badly  rusted. 

Plats  34  and  100,— Seeds  treated  by  immersing  for  twenty-fotir  hours  in  1:1000  solu- 
tion of  corrosive  sublimate;  injured  the  vitality  of  the  seed  and  gave  a  very  light 
yield,  with  usual  amount  of  rust. 

Plats  36  and  102,— Spr&yed  with  Bordeaux  mixture  every  ten  days  from  October 
28  until  June  24 ;  yielded  above  the  average  and  were  not  nearly  so  badly  mstetl 
as  the  preceding  numbers  or  us  the  adjoining  untreated  plats. 

Plats  SS  and  i6?4.— Sprayed  every  ten  days  with  ammoniacal  solution  of  copper  car- 
bonate ;  also  yielded  in  excess  of  the  average  and  were  very  slightly  rusted. 

Plats  40  and  106, — Sprayed  every  ten  days  with  sulphide  of  potassium  solution,  2 
ounces  to  3  gallons  of  water ;  did  not  show  as  good  results,  yet  produced  better  yields 
than  the  adjoining  untreated  plats,  being  more  free  from  rust  but  not  so  tree  as  the 
two  preceding  groups. 

Plats  42  and  108. — Sprayed  every  twenty  days  with  Bordeaux  mixture;  yielded 
results  very  similar  to  plats  36  and  102,  but  showed  more  rust. 
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PlaU 44 and  110. — Sprayed  every  twenty  days  with  ammoniaoal  solution;  waa  not 
80  snoeeosfnl  as  plats  38  and  104,  treated  every  ten  days  with  the  same  preparation. 

Plaii  46  and  Hi. — Sprayed  every  twenty  days  with  potassinm  sulphide  solution; 
gave  little  or  no  effect  in  preventing  rust,  hut  yielded  better  than  the  adjoining  un- 
treated plats. 

Plats  48  and  114, — Seed,  soil,  and  spraying  treatments  with  Bordeaux  mixture ;  seed 
immersed  twenty -four  hours,  soil  treated  with  one-half  gallon  to  20  feet  of  row,  and 
plants  sprayed  every  ten  days.  This  treatment  was  well  nigh  fatal,  giving  the  light- 
est yield  of  any  group  in  the  whole  tract;  very  little  rust. 

Plata  60  and  116, — ^The  treatment  of  these  plats  was  exactly  the  same  as  the  preced- 
ing, only  potassium  sulphide  was  used  instead  of  Bordeaux  mixture.  The  results 
were  very  unsatisfactory  and  the  yield  light;  very  little  rust. 

Plats  62  and  118, — Seed,  soil,  and  spraying  treatments  with  ammoniacal  solution  of 
copper  carbonate;  plants  sprayed  every  ten  days  and  soil  treated  with  2  gallons  of 
the  solution  to  20  feet  of  row ;  not  much  rusted ;  yield  normal. 

Plats  64  and  liO, — Seed  and  spraying  treatment,  the  latter  every  ten  days  with  Bor- 
deaux mixture,  the  former  with  hot  water;  slightly  rusted;  very  similar  to  the  pre- 
ceding group. 

Plats  66  and  if ^.— Seed  and  soil  treatment;  hot- water  treatment  for  sQed;  2  ounces 
flowers  of  sulphur  and  2  ounces  air-slaked  lime  mixed  to  20  feet  of  row  for  soil.  The 
yield  was  about  up  to  the  average,  but  no  appreciable  lessening  of  the  rust  could  be 
detected. 

Plats  68  and  194, — Seed  and  soil  treatment ;  hot- water  treatment  for  seed ;  2i  ounces 
ferrous  sulphate  to  25  feet  of  row  for  soil;  normal  yield,  but  no  diminution  of  rust. 

The  following  plats,  as  already  indicated,  were  held  for  spring  treatment: 

Plats  60  and  1S6, — Sprayed  with  Bordeaux  mixture;  the  yield  was  good  and  the 
rust  was  considerably  less  than  on  the  adjoining  untreated  plats. 

Plats  62  and  ij89.— Sprayed  on  the  same  dates  as  the  last  2  plats,  with  ammoniacal 
carbonate  of  copper  solution ;  very  similar  to  the  preceding  group  in  all  respects. 

Plats  64  and  i^.— Sprayed  at  the  same  time  as  62  and  128,  with  potassihm  sulphide 
solution,  2  ounces  to  3  gallons  of  water;  this  spraying  was  deleterious  and  decreased 
the  yield  noticeably ;  it  had  little  effect  in  preventing  rust. 

In  the  following  table  is  shown  the  jrield  of  straw  and  grain  for  each 
plat  and  its  duplicate: 

Table  %,— Showing  hind  of  treatmmt  and  yisld  of  grain  and  strain. 


Flat. 

Ellnd  of  treatment. 

Yield  of  grain 
snd  straw. 

Yield  of 
cleaned  grain. 

land  00 
2and07 
Sand  08 
4and00. 
Sand  70 
6and71 
7and73 
Sand  73 
0  and  74 
10  and  75 
Uand70 
12  and  77 

Untreated  

11 
9 

9 

\    11 
10 
10 

C    12 

\    11 
10 
10 

C    10 

^'\ 

0 
C    13 

^'\ 

10 

5  10 
a 

Oz. 
2 

9 

12 

4 

12 

0 

14 

4 

13 

13 

0 

8 

4 

0 

10 

5 

0 

9 

6 

4 

14 

10 

0 

0 

X6«. 
2 
1 
8 
2 
1 
1 
2 
2 
2 

.      1 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
1 
1 
1 
2 

2 

do 

10 

Soil  treatment  with  flowera  of  aulphur,  6  oimcea  to  25 
feet  of  row 

2 
12 

Untreated 

12 

do 

12 

Soil  treatment  with  flowers  of  sulphur,  2|  onncea  to  25 
feet  of  row 

0 

4 

TTntreated 

0 

do 

14 

Soil  treatment  with  flowers  of  sulphur,  1^  ounces  to  25 
feet  of  row  ....^ 

8 

4 

Untreated 

2 

do 

0 

SoU  treatment  with  lime  and  sulphur,  equal  parts  mixed, 
6  ounces  to  25  feet  of  row 

8 
2 

Untreated 

10 

do 

0 

Soil  treatment  with  lime  and  sulphur,  equal  parts  mixed, 
24  ouncea  to  26  feet  of  row 

8 
2 

Untreated 

12 

do 

12 

Soil  treatment  with  powdered  ferrous  sulphate,  5  ounces 
to  25  feet  of  row 

10 

a 
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Tablb  8. — Showing  kind  of  treatment  and  yield  of  grain  and  straw — Continaed. 


Plat. 


Kind  of  trefttmenK 


Yield  of  grain 
and  straw. 


Tieldof 

cleaned  gnix 


13  and  78 

14  and  79 

15  and  80 

16  and  81 

17  and  62 

18  and  63 

19  and  84 

20  and  85 

21  and  86 

22  and  87 

23  and  88 

24  and  89 

25  and  90 

26  and  91 

27  and  92 

28  and  93 

29  and  94 

30  and  95 

81  and  96 

82  and  97 
32i  aDd  98 

33  and  99 

34  and  100 

35  and  101 

86  and  102 

87  and  103 

38  and  104 
89  and  105 

40  and  106 

41  and  107 

42  and  108 
48  and  100 

44  and  110 

45  and  111* 

46  and  112 

47  and  113 

48  and  114 

49  and  115 


Untieated 

do 

Soil  treatment  with  5  piDtR  of  water  containing  5  ounoea 

of  ferrous  sulphate  to  25  ft^;t  of  row 

Untreated 

do 

Soil  treatment  with  5  pints  of  Bordeaoz  mixture  to  25 

feet  of  row 

Untreated 

do 

Soil  treatment  with  5  pints  of  water  containing  1^  ounoea 

of  potsMium  sulphide  to  25  feet  of  row 

Untreated 

do 

Soil  treatment  with  5  pints  of  ammoniacal  solution  of 

copper  carbonate  to  25  feet  of  row 

Untreated 

do 


Seed  immersed  in  water  at  133°  F.  for  15  minutes. 
Untreated 


.do. 


Seed  imniened  in  an  8:100  solution  of  copper  sulphate 

for  24  hours,  then  limed 

Untrested 

do 


Seed  immersed  for  24  hours  in  Bordeaux  mixture 

Untreated 

do 

Seed  immersM  for  24  hours  in  a  5:100  solution  of  po- 
tassium bichromate 

Untreated 

do 

S(>ed  immersed  for  24  hours  in  a  solution  of  potassium 
sulphide,  1  ounce  to  1  gallon  of  water 

Untreated 

do 

Seed  inimerse<{  for  24  honrH  in  a  sitlution  of  potassium 
sulphide,  4  ounce  to  1  gallon  of  water 

Untn'ftted 

do 

do 

do 

Seefl  immersed  for  24  hours  in  a  IrlUtO  solution  of  cor- 
rosive sublimate 

Untreated 

do 


Plants  sprayed  every  10  days  with  Bordeaux  mixture.. 

Untreated 

do 

Plants  sprayed  every  10  days  with  ammoniacal  solution 

of  copper  carbonate 

Untrea  te<i 

do 

Plants  spray t>d  every  10  days  with  potnHKii.m  sulphide 

solution.  2  ounces  to  3  gallons  of  water 

Untrented 

do 


Plants  sprayed  every  20  days  with  Bordeaux  mixture. 
Untreated 


do. 


PlMPtrtpprnyed  with  ammonical  s(»!ution  of  copper  car- 

iHiuate  every  2U  days 

Untreated 

do 

Plants  sprayed    with   potaHninm  Hiilpliide  solution,  2 

onn<«R  to  3  gallons  of  water  every  20  days 

Untreated ' 

do 

Seed,  soil,  and  spraying  treatment*:  seed  immersed  in 
Bord(>aux  mixture  21  hours;  soil  treated  with  Spin's 
of  Bordeaux  mixture  to  io  feet  of  row ;  plants  sprayed 

with  Bordeaux  mixture  every  10  days 

Untr«*ated 

do 


Xte. 

12 
11 

r> 

10 
9 

[  I 

10 
9 

10 
8 

\l 

10 
10 

{rl 

10 
10 

10 

\  11 

10 
10 

\  I 

10 

10 

C   10 

M? 

11 


11 
11 

10 

9 

0 

6 

10 

10 

11 

11 

11 

9 

12 

10 

9 

10 

10 

10 

9 

10 

12 

10 

9 

11 

10 

9 

9 

9 

10 

9 

8 

8 


10 
9 


Or. 

4 
6 
2 

14 
4 

10 
6 
4 
6 


10 

12 

10 

8 

8 

4 

8 

12 

12 

6 

10 

0 

0 

12 

0 

0 

0 

4 

0 

8 

10 

0 

2 

4 

8 

0 

4 

0 

6 

4 

8 

12 

10 

9 

9 

6 

13 

6 

2 

12 

2 

12 

12 

8 

10 

12 

12 

4 

4 

10 
10 
4 
8 
14 
6 
6 
4 
6 
2 
12 

2 
2 

8 
12 


JU>9. 

2 
2 

1 

1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
2 
2 
2 
1 
1 
1 
2 
2 
2 
2 
2 
1 
2 
2 
1 
2 
2 
2 
1 
1 
2 
2 
•^  1 
2 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

2 

1 
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Table  8. — Showing  hind  of  treatment  and  ffield  of  grain  and  «<rato— Continued. 


riat. 

Kii^d  of  treatment. 

Yield  of  grain 
and  straw. 

Yield  of 
cleaned  grain. 

4>  and  116 

Seed.  8oU,  and  spraying  treatments  with  potassium  sal- 
pbtde  solution  2  ounces  to  3  gallons  of  water;  secnl  im- 
mersed for  24  houm ;  soU  treated  with  5  pints  to  25  feet 
of  row;  plants  sprayed  every  10  days 

7 

6 
10 
10 

r 

10 
10 
9 

{: 

10 
10 
10 

11 

11 

10 
C    10 

i     10 
10 
10 
J   10 
\    10 
10 
10 
10 

11 
11 
11 

0 
10 

u 

9 

Ox. 
12 

7 
0 

4 
14 

12 
6 
0 

4 

2 
2 

4 
6 

12 
0 
10 

4 

0 
8 
10 
14 
12 
0 
12 
4 
4 
8 
0 
8 
0 
4 
10 

1 

6 

2 
12 
10 

0 

6 

0  . 
U 

4 

9 

14 

6 

8 

14 
8 
4 
3 

0 

8 

6 

8 

0 
14 

4 

1 

4 

6 

1 

8 
18 

8 
12 

>1    *m1  |17 

Untreated* "...r 1 1 

do : 

»2  and  Up 

Seed,  soil,  and  spraying  treatmente;  seed  immersed  for 
24  hours  in  ammoniacal  solution  of  copper  carbouate; 
plants  sprayed  every  10  days  with  the  same  prepara- 

53  and  119 

Untreated 

do 

&4  and  120 

Seed  and  spraying  treatments;  seed  immersed  for  15 
minutes  in  water  at  133(^  ¥. ;  plants  sprayed  every  10 
days  with  Bordeaux  mixture. 

55  and  121 

Untreated 

do 

56  and  122 

Seed  and  soil  treatment;  seed  immersed  for  15  minutes 
in  water  at  133^  F. ;  soil  treated  with  lime  and  sul- 
phur, eoual  parts,  5  ounces  to  25  feet  of  row  r.,. ...... 

57  and  123 

Untreated 

do 

58  and  124 

Seed  and  soil  treatments ;  seed  immersed  in  water  at  133<^ 
F.for  15  minutes:  soil  treated  with  2^  ounces  of  fer- 
rons  snlphate  to  25  feet  of  row 

5d  and  125 

Untreated 

do 

60  and  126 

Reserved  for  spring  treatments,  but  sprayings  were  not 
made 

61  and  127 

do 

do 

^  and  128 

do 

do 

63  and  129 

do 

do 

64  and  ISO 

do 

ilo 

66  and  131 

do 

do 

In  commenting  upon  this  table,  Mr.  Bartholomew  says: 

The  total  weight  of  straw  and  grain  on  the  entire  tract  was  1,528  ponnds,  the 
i2  nntreated  plats  yieldiug  7d7  pounds,  and  the  58  treated  ones  731  pounds.  The 
average  yield  per  plat  for  the  foi-mer  was  11.72  pounds  and  for  the  latter  11.32 
rounds.  The  total  yield  of  cleaned  grain  was  258  pounds,  being  133  pounds  for  the 
intreated  and  125  pounds  for  the  treated. 

The  average  yield  on  both  classes  was  almost  exactly  the  same^  viz,  1.95  pounds  per 
plat.  This  shows  a  difference  in  favor  of  the  treated  plats  in  the  matter  of  grain 
when  we  consider  that  the  average  product  of  these  plats  was  about  one- third  of  a 
pound  less  per  plat,  and  that  a  number  of  the  plats  were  greatly  injured  by  the 
treatment  as  indicated  in  the  table,  showing  a  marked  decrease  in  the  prodnctdon  of 
both  grain  and  straw.  Doing  away  with  the  passage  ways  between  the  plats  and 
presuming  the  rows  to  be  9  inches  apart  over  the  whole  tract,  this  would  indicate  a 
yield  of  about  17  bushels  per  acre,  which  is  in  marked  contrast  with  the  adjoining 
field,  where  the  yield  was  30  bushels.  Of  course  in  the  field  the  conditions  were 
qnite  different.  The  seed  was  sown  broadcast  among  cornstalks  and  thoroughly  cul- 
tivated in  with  a  fine  shovel  cultivator,  and  stood  very  thick  all  over  the  ground. 

Another  rather  peculiar  thing  must  be  noted  regarding  conditions.  The  prepara- 
tion of  the  ground  consisted  in  cultivating  and  thoroughly  harrowing  the  land,  which 
placed  it  in  excellent  condition  for  seeding.  A  good  crop  of  com  was  raised  on  the 
^!ind.  This  was  cut  and  carried  off  before  the  cultivating  and  harrowing.  The  whole 
plat  was  very  smooth,  so  much  more  so,  in  fact,  than  the  adjoining  field,  that  it  proved 
»n  exceUent  playground  for  dozens  of  jack  rabbits.     Many  of  the  young  plants  were 

16486— Ko.  3 3 
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actually  pulled  out  by  the  roots  by  these  animals.    Had  it  not  been  for  thi«  tzr 
vatiug  cause  I  have  no  doubt  that  the  yield  in  straw  and  grain  \f  oold  hare  i>^ 
an  average  of  13  pounds  per  plat 

My  conclusions  regarding  the  efficacy  of  the  various  treatments  are  easily  d:  "^ 
I  have  little  hesitancy  in  saying  that  the  several  soil  and  seed  treatments,  s^w 
the  prevention  of  rusts  are  concerned,  were  practically  valueless.  The  sulpboi  t'> 
ments  were  productive  of  good  results  in  an  increase  of  yield  but  with  that  then: 
stops.  The  success,  whatever  there  is  of  it,  has  been  all  attained  through  spr<i)  :■ 
While  it  is  true  that  no  plat  was  entirely  free  from  rust,  it  is  nevertheless  a  factii  - 
ravages  were  reduced  to  a  minimum  on  the  t«n-day  plats  sprayed  with  Bori  ■! 
mixture  and  ammoniacal  solution  of  copper  carbonate.  I  think  the  potassioD  • 
phide  solution  should  be  discarded,  as  it  seems  to  have  a  deleterious  effect  wb^r- 
applied.  This  was  especially  apparent,  as  will  be  noted,  in  Experiment  R  L 
fall  I  thought  that  the  Bordeaux  mixture  when  applied  to  very  young  plsnt?  I- 
deleterious  effect,  but  my  observations  this  season  have  led  me  to  conclude  tlut  ^i 
properly  applied  no  harm  follows. 

EXPKRIMEXT  B. 


The  object  of  this  work  was  to  test  the  effect  of  eleven  preparati»*[' 
as  preventives  of  rust  when  applied  to  spring  wheat  and  oats  in  :l 
form  of  spray  beginning  when  rust  first  appeared.  The  preparati  > 
used  were  as  follows:* 

Table  9. — Showing  Ihe  composition  of  the  fungieide$  itaed. 


Ko.a6 
No.  27 

No.  28 

No.  29 

No.  30 

No.  81 

No.  32 

No.  33 

No.  34 

No.  35 

No.  38 


Baaic  coprio  acetate  mixture: 

Ciipnc acetate  (refined  powder) ,       47.6  fjtaas 

Water 15144.0  «rniD». 

Copper  borate  mixture: 

Cuuric  sulphate '       59.6  gnan». 

Sodium  borate  (borax) |       6&.5  fnm^ 

Water I  15144. 0  gruiu. 

Cupric  ferrocvanide  mixture :  I 

Cupric  sulphate 59.6  grun^. 

Potassium  ferrocyanlde  (yellow  pruasiate  of  pota»h) |       89. 4  granu. 

Water 15144.0  gnmt. 

Cupric  hydroxide  mixture:  ! 

Cuprio  sulphate |        59.6  grass- 

Potassium  hydrate ,      107.2  gnoA. 

Water 15144.0  gnun*^ 

TricupricorthophoRphate  mixture:  .' 

Cupric  sulphate ]       59.6  gram*. 

Senium  phosphate i      104.2  graioi- 

Water I  15144. 6  grams. 

Cupric  polysulphide  mixture : 

Cupric  sulphate I        59.6  grans. 

Potassium  sulphide  (liver  of  sulphur) '       69.6  grams. 

Water 16144.0  grans. 

Ferrous  ferrocvanide  mixture :  [ 

Ferrous  sulphat'e  exftiocatus '        91.7  grams. 

Potassium  ierrocyanide '      183.5  grams. 

Water "  15144.0  grams. 

Iron  borate  mixture: 

Ferrous  sulphate  exsiccatus <        91.7  grams. 

Sodium  borate  (borax) '      367.0  grams. 

Water 15144.0  grams. 

Irou  sulphide  mixture : 

Ferrous  sulphate  exsiccatus j       91.7  grams. 

'^  -      .    .      .  367.0  grams. 

15144. 0  grams. 


Pota.s.>«ium  sulphide  (liver  of  sulphur) 

Water 

Zinc  borate  mixture : 

Zinc  sulphate 

Sodium  oorate  (borax) 

Water 

Bordeaux  mixture,  weak  streujuth: 

Cupric  suli>hate 

Lime  (stone) 


Water "...'...". |  15144. 0  grams. 


133.4  grams. 

133. 4  grams. 

15144.0  gniai:9 

10.4  grams. 
2. 5  grams. 


•  The  numbers  here  are  the  orijjinal  ones  given  by  my  assistants  to  the  pn*''" 
rations  for  conveuienco  of  reference. 
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In  addition  to  the  foregoing  there  was  one  soil  and  seed  treat- 
nent  with  Bordeaux  mixture,  the  seed  being  immersed  for  twenty-four 
lours  in  the  preparation  and  the  soil  treated  with  one-half  gallon  of 
be  mixture  to  20  feet  of  row.  For  the  experiment  as  a  whole  100 
>l»t^,  each  3  by  15  feet,  were  used.  Fifteen  of  the  plats  were  planted 
rvith  wheat  and  the  same  number  with  oats.  For  seed,  White  Medi- 
erranean  wheat,  and  Black  Winter  oats  were  used,  each  being  planted 
>ii  April  8, 1892.  On  June  4  Puccinia  rubigo-vera  was  noticed  on  a 
few  plants  of  wheat,  thereupon  each  plat  received  the  following  treat- 
iient: 

Table  10. — Shotoing  kind  of  treatment  given  each  plat  in  Experiment  B. 


Plat. 


landl 

26  and  28 

2  and  2 

37  and  27 
Sands 

28  and  28 

4  and  4 

29  and  29 

5  and  5 

80  and  30 

6  and  6 

81  and  31 

7  and  7 
32  and  82 

Sand  8 

83aB4a3 

Oandt 

84  and  84 

10  and  10 

85  and  35 

11  and  11 

38  and  38 

12  and  12 
24  and  24 


Kind  of  treatment. 


No  treatment. 

Sprayed  with  basic  coprio  acetate  mixture. 

No  treatn;ent. 

Sprayed  with  copper  borate  mixture. 

No  treatment. 

Sprayed  with  cuprio  ferrocyanide  mixtnro. 

No  treatment. 

Sprayed  with  onprio  hydroxide  mixture. 

No  treatment. 

Sprayed  with  tricuprio  oithophoaphate  inixtoro. 

No  treatment. 

Sprayed  with  cuprio  polyaul^lilde  mixture. 

No  treatment. 

Sprayed  with  ferrous  ferrocyanide  mixturOi 

No  to-eatment. 

Sprayed  with  iron  borate  mixture. 

No  treataient. 

Sprayed  with  iron  sulphide  mixture. 

NWtceatment. 

Spraj«d  with  zinc  borate  mixture. 

No  treatMBUt. 

Sprayed  wMi  Bordeaux  mixture. 

No  treatment. 

Soil  and  seed  treaii^ent  with  Bordeaux  mixture. 


Additional  sprayings  were  uade  on  June  6, 16,  and  20,  and  July  5, 
respectively.  The  oats  were  harv^ted  on  July  16  and  the  wheat  two 
days  later.  Mr.  Bartholomew  furnislied  the  following  notes  on  the 
effect  of  each  treatment,  the  numbers  ghren  being  those  of  the  prep- 
aration and  not  the  plats: 

The  condition  of  the  untreated  plats  with  respect  to  TxmH  was  very  similar  to  those 
in  Experiment  A,  all  heing  qnite  uniformly  affected  with  the  fungus.  The  total 
yield  for  the  26  untreated  plats  was  as  follows : 

Straw  and  grain pounds..  89^ 

Cleaned  grain '. do 13| 

Straw  and  grain  per  plat da....    3^ 

Cleaned  grain  per  plat ouncea..    8^ 

Xo,  S6. — Basic  cnpric  acetate  mixture.  Almost  entirely  fie%  from  rust;  yield  con- 
Biderably  above  the  average,  viz,  4  pounds,  and  4  pounds,  10  ounces  per  plat.  The 
adjoining  untreated  plats  were  covered  with  red  rust  from  bottom  to  top. 

No,  f7. — Copper  borate  mixture.  Very  similar  to  26,  being  free  from  rust  and  the 
yield  above  the  average. 

No,  t8, — Cupric  ferrocyanide  mixture.  Below  the  average  in  yield,  being  ii^ured 
by  the  fungicide;  straw  aud  graiu  light;  can  not  recommend  this  preparation. 
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^0.  t9. — Cuprio  hydroxide  mixture.  Yield  above  tbe  average  and  rcmarkablj&H 
from  met. 

No.  30, — Tricuprio  orthophosphate  mixtare.    The  same  as  the  last. 

No,  32. — Cupric  polysulphide  mixture.  Quite  free  from  rust  and  prodnc«d  tL- 
best  yield  on  the  tract,  viz,  4  ponndB^  8  ounces,  and  4  pounds,  10  ounces  per  pi  it. 

No.  32. — Ferrous  ferrocyauide  mixture.  A  practical  failure,  yielding  very  lightly 
in  straw  and  almost  no  grain,  lliis  preparation  should  certainly  be  discarded,  ii 
is,  however,  a  good  weed  destroyer,  and  would  be  good  where  weeds  or  grass  are  t ' 
be  kept  permanently  down  about  trees  or  shrubs.  No  weeds  came  up  on  these  pht« 
after  harvest,  while  on  all  the  rest  more  or  less  weeds  appeared. 

No.  33, — Iron  borate  mixture.  Yield  normal,  but  plats  considerably  rast<-.. 
Would  not  recommend  this  preparation. 

No.  34. — Iron  sulphide  mixture.  A  decided  failure,  producing  very  unsatisfactory 
results.  If  full  strength  had  been  used  scarcely  a  green  stalk  would  hare  been  V-w 
by  the  fourth  spraying,  but  after  the  second  spraying  the  preparation  was  used  haP 
strength  and  was  even  then  too  severe.    Very  little  rust. 

No.  35. — Zinc  borate  mixture.  Yield  good;  quite  free  from  rust,  though  not  b.^ 
perfectly  free  as  some  of  the  preceding  numbers. 

No.  38. — Bordeaux  mixture.  Yield  of  straw  good,  but  grain  light.  My  experiencr 
with  Bordeaux  is  that  it  has  a  decided  effect  on  the  common  red  rust  as  indicate*] 
not  only  in  this  experiment,  but  in  ''A''  also.  These  plats  were  nearly  free  frou 
rust. 

No.  24. — Seed  immersed  24  hours  in  Bordeaux ;  one-half  gallon  of  the  mixture  to 
20  feet  of  row  for  soil ;  treatment  showed  as  much  rust  as  any  untreated  plat  Tbe 
product  was  above  the  average  in  straw  and  grain. 

One  thing  particularly  noticeable  at  the  time  of  threshing  was  the  fact  that  i3 
such  treatments  as  26,  27,  29,  30,  31,  and  38  the  lower  leavea  were  full  and  abundanr 
while  in  the  untreated  plats  they  were  mostly  thin,  shrunken,  or  fallen  off.  Coiilii 
these  results  be  made  to  obtain  throughout  a  field,  it  occurs  to  me  that  the  feeclii.? 
value  of  a  ton  of  straw  would  be  greatly  increased.  As  a  whole,  these  experiments 
were  far  more  satisfactory  than  thDse  de.scribed  under  ''A." 

In  the  following  table  the  yield  of  the  several  treated  spring  wheat 
plats  is  given: 

Tablk  U. — Showing  method  of  treatment  and  yield  of  grain  and  Btraw. 


I 


Plat. 


Kind  of  Ireatmont. 


26and2G 

27  and  27 

28  and  28 

29  and  29 

30  and  30 

31  and  31 

32  and  32 

33  and  33 

34  and  34 

35  and  35 
38  and  38 
24  and  24 


Sprayed  with  basic  cnpric  acetate  mixture 

Sprayed  with  copper  borate  mixtare 

Sprayed  with  cupric  ferrocyanide  mixtare 

Sprayed  with  cupric  hydroxide  mixtare 

Sprayed  with  tricupric  orthophosphate  mixtare. 

Sprayed  with  oupric  polysulpliide  mixtare 

Sprayed  with  ferroas  ferrocyanide  mixture .... 

Sprayed  with  iron  borate  mixture 

Sprayed  with  iron  sulphide  mixture 

Sprayed  with  zinc  borate  mixture 

Sprayed  with  Bortleaux  mixtiiro 

Soil  and  seed  treatment  with  Bordeaux  mixtare 


Yield  of  grain 

and  straw. 

Poundf. 

Ounces. 

:  4 

U 

4 

10 

'    4 

8 

4 

6 

I    3 

2 

8 

3 

12 

4 

0 

4 

0 

4 

4 

(    4 

\    4 

.10 

8 

S    3 
(    3 

4 

0 

S    3 
3 

0 

8 

r. 

6 

3 

u 

2 

12 

r. 

14 

« 

I 

2 

10 

Yield  of 
cleaned 
grain. 


Ounett. 
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It  appears  from  the  foregoing  that  the  total  yield  of  straw  and  grain 
on  the  24  treated  plats  was  82  pounds,  an  average  of  3.41  pounds  per 
plat.  The  total  yield  of  cleaned  grain  was  13  pounds,  an  average  of 
8f  ounces  per  plat.  The  .total  averages  in  this  case  do  not  differ  ma- 
terially from  those  where  no  treatments  were  made.  It  should  be  borne 
in  mind,  however,  that  there  were  2  more  plats  in  the  untreated  lot 
than  in  the  treated;  also,  that  a  number  of  the  treated  plats  were  so 
seriously  injured  that  the  yield  was  very  light.  Taking  out  of  consid- 
eration the  reduction  in  the  crop  due  to  the  foregoing  causes,  the 
treated  plats  gave  a  somewhat  higher  average  yield  than  the  untreated. 

The  results  in  the  treatment  of  oats  were  wholly  negative,  as  no 
rust  whatever  appeared  on  any  of  the  plats.  It  may  be  of  interest  to 
say,  however,  that  several  of  the  preparations,  notably  Nos.  32  and 
35,  seriously  injured  the  plants.  As  a  result  of  this  the  yield  of  the 
treated  plats  was  nearly  10  per  cent  less  than  the  untreated. 

Experiment  C. 

Experiment  0  consisted  of  spraying  1  plat  each  of  late-planted 
spring  wheat  and  oats  with  Bordeaux  mixture,  full  strength,  combined 
with  soap.  It  was  thought  that  possibly  rust  would  not  appear  in  ex- 
periments A  and  B;  consequently  the  late  spring  grains,  which  are 
almost  invariably  attacked  by  the  disease,  were  put  in.  Each  plat  was 
33  feet  long  and  3  feet  wide,  there  being  2  in  each  case,  1  for  treat- 
ment and  1  for  control.  The  sowing  was  not  done  until  May  20,  but 
the  weather  was  so  warm  that  the  plants  were  well  up  by  the  30th  of 
the  same  month.  Six  treatments  in  all  were  made,  the  dates  being 
May  30,  June  3, 6, 16,  and  25,  and  July  5,  respectively.  TSo  rust  of  con- 
sequence appeared  on  any  of  the  plats,  consequently  the  results  so  far 
as  concerned  the  prevention  of  this  disease  were  negative. 

CONCLUSION. 

The  work  described  in  the  foregoing  pages,  carried  on  under  widely 
different  conditions  of  soil  and  climate,  seems  to  clearly  indicate  that 
treating  the  seed  and  soil  previous  to  planting  with  various  chemicals 
and  with  hot  water  is  of  no  value  whatever  so  far  as  the  prevention  of 
rust  is  concerned.  This  accords  with  our  knowledge  of  the  life  history 
of  the  rust  fungi  attacking  cereals,  and  bears  out  the  generally  accepted 
belief  of  those  who  have  studied  the  matter.  Many  of  the  soil  and 
seed  treatments  were  positively  injurious,  diminishing  the  crop  to  a  far 
greater  extent  than  all  the  diseases  observed  combined. 

The  spraying  treatments  did,  in  some  cases  at  least,  diminish  the 
amount  of  rust  and  seemingly  increased  the  yield  of  straw  and  grain. 
A  slight  increase  of  yield  in  an  experiment  of  this  kind,  however,  must 
be  looked  upon  with  a  good  deal  of  suspicion,  as  there  are  many  things 
that  might  influence  the  matter  one  way  or  another.    On  the  whole 
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there  seems  no  good  reason  for  believing  that  spraying,  even  with  tht 
most  improved  methods  with  which  we  are  now  familiar,  woald  be  pnic 
ticable  or  profitable  on  a  large  scale.  At  Garrett  Park,  where  this  kin*. 
of  work  was  done  with  the  greatest  care  and  where  every  precaati*:' 
was  taken  to  make  the  various  preparations  cover  the  foliage,  rnst  wi* 
jnst  as  abundant  on  the  sprayed  as  on  the  unsprayed  wheat.  A  criii 
cal  study  of  the  plants  in  the  field  afforded  what  seems  a  satisfactory  ei 
planation  of  the  foregoing  fact.  On  examining  the  leaves  immediately 
after  they  had  been  sprayed  in  the  most  carefdl  manner,  it  was  fouini 
that  fully  one-half  of  the  surface  was  wholly  free  from  any  signs  of  tbe 
liquid  puc  on.  The  shape  of  the  leaf,  its  position  on  the  stem,  manner 
of  growth,  and  waxy  covering,  all  conspire  to  render  it  exceedingly 
difficult  to  wet,  and  unless  thoroughly  wetted  or  covered  by  tbe  fungi 
cide  there  is  little  hope  of  preventing  the  reproductive  bodies  of  the 
rust  fungi  from  gaining  an  entrance. 

Finally,  it  may  be  said  that  while  improved  machinery  and  fungi- 
cides and  improved  methods  may  make  it  possible  to  profitably  spray 
our  cereals,  with  our  present  means  this  can  not  be  done.  The  work, 
however,  should  not  be  abandoned;  on  the  contrary,  it  should  be  con- 
tinued until  the  matter  is  definitely  settled  one  way  or  the  other.  At 
the  same  time  the  far  more  promising  work  of  breeding  mst-resistjog 
varieties  should  be  taken  up  and  carried  forward  along  such  lin^  as 
offer  the  most  promising  results. 


ADDITIONAL  NOTES  ON  PEACH  ROSETTB. 

By  Erwin  F.  Smith. 

I.~SPB£AD  OF  THE  DISEASE. 

The  peach  rosette  continues  in  Georgia  and  has  appeared  in  South 
Carolina.  Mr,  W.  L.  Anderson,  of  Ninety-six,  sent  specimens  from  his 
peach  orchard,  and  wrote  as  follows,  under  date  of  June  14, 1892: 

In  the  summer  of  1890 1  noticed  some  of  the  peaoh  trees  taming  yeUow ;  bat,  from 
information  at  hand,  concluded  it  was  not  what  is  caUed  the  yeUows.  The  trees  (3) 
died,  root  and  branch.  No  sprouts  have  ever  put  forth  from  the  old  roots  of  adj  of 
these  or  other  trees  since  attacked.  Last  year  I  lost  6  trees  from  the  same  disease. 
This  year  I  cut  down  8  as  soon  as  I  noticed  the  peculiar  growth  of  the  leaves.  1 
have  2  left,  some  one-fourth  mile  apart.  They  are,  at  this  writing,  evidently  mori- 
bund and  will  be  dead  in  another  month. 

Mr.  Anderson  states  that  several  of  his  neighbors  have  lost  trees 
and  that  the  disease  is  entirely  new  to  him,  although  he  ha«  lived  in 
that  region  and  been  interested  in  peach-growing  for  a  long  time. 

Some  field  work  begun  in  Greorgia  in  1890  and  1891,  could  not  be 
reported  upon  fully  in  Bulletin  1,*  because  incomplete  or  only  just  begun 

•Div.  Veg.  Pathology,  U.  S.  Dept.  of  Agr.,  1891. 
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Allien  that  report  went  to  press.    A  year  has  passed  and  certain  addi- 
tioixal  conclusions  may  now  be  drawn  with  confidence. 
GDbe  exi)eriments  are  as  follows: 

II.— FIELD  EXPERIMENTS  IN  GEORGIA. 

I-  Peach  on  Marianna  plum  stock — Buds  from  the  healthy-looking  side 

€>f  €L  rosetted  peach  tree. — This  experiment   was   made  to  determine 

\^liether  the  disease  was  latent  in  the  healthy-looking  side  of  the  af- 

feeted  trees,  and  would  afterwards  appear  in  buds  cut  from  the  same 

and  inserted  into  healthy  stocks.    The  buds  were  set  July  1.  1890. 

Tlie  condition  up  to  the  fall  of  1891  of  the  trees  grown  from  these  buds 

is   given  under  Experiment  2  (Bull.  No.  1,  p.  56).    These  trees  were 

reexamined  October  31, 1892.    All  of  them  were  still  free  from  rosette. 

The  buds  have  now  been  set  twenty-eight  months  and  have  grown  into 

vigorous  tops,  so  that  there  can  no  longer  be  any  doubt  that  the  north 

part  of  the  parent  tree  was  entirely  free  from  taint  of  disease  at  the 

very  time  that  the  south  part  was  badly  affected.    The  rest  of  this  tree 

became  diseased  the  following  season  and  is  now  dead. 

II.  Marianna  plum  stocks  inoculated   toith  buds  taken  from  rosetted 
peach  trees. — ^This  experiment  was  made  to  determine  whether  the  peach 
axid  plum  rosette  are  identical.    For  this  experiment  and  the  next 
about  250  trees  were  selected  from  5  nursery  rows  on  the  farm  of  WiU- 
iam  Warder,  GriflSn,  Ga.    These  trees  were  propagated  from  cuttings 
and  were  IJ  years  old  at  the  beginning  of  the  experiment.    Two  rows 
were  inoculated  and  3  were  held  for  comparison.    June  8, 1891, 104  of 
tliese  trees  were  inoculated  with  buds  cut  from  6  or  8  of  the  badly  ro- 
setted young  trees  described  in  Experiment  1  (Bull.  ^o.  1).    One  to  two 
buds  were  inserted  into  each  tree  in  the  usual  way.    November  13, 
1891,  all  were  free  from  rosette.    At  that  time  the  condition  of  the  in- 
serted buds  was  as  follows :  In  42  trees  the  buds  had  healed  on  and 
were  still  alive  in  whole  or  part,  but  only  2  had  grown  into  shoots,  and 
both  were  feeble— only  J  and  1  inch  long.    In  2  or  3  trees  the  unions 
were  doubtful.    In  the  rest  the  buds  failed  to  unite  with  the  stocks. 
There  is  no  question,  therefore,  but  that  in  more  than  one-third  of  the 
trees  an  organic  union  had  taken  place  between  the  plum  stocks  and 
the  rosetted  buds.    Only  five  months  had  elapsed  and  it  was  thought 
that  perhaps  a  longer  period  might  be  necessary  to  infect  plum  from 
peach  than  had  been  found  necessary  in  case  of  peach  on  peach.    These 
trees  were  reexamined  November  1, 1892,  t.  e.,  more  than  sixteen  months 
from  the  date  of  inoculation,  and  all  were  still  free  from  rosette.    There 
is,  therefore,  good  reason  to  believe  that  the  Marianna  plum  is  not  sub- 
ject to  this  disease. 

III.  Marianna  plum  stocks  inoculated  ivith  huds  taken  from  a  rosetted 
Kelsey  plum. — ^This  experiment  was  made  to  determine  whether  the 
plum  rosette  could  be  transmitted  to  plums.    The  trees  used  for  these 


228 

experiments  formed  part  of  the  bloi'.k  descril^ed  under  IL  The  bndf 
were  inserted  the  same  day  under  like  conditions.  They  were  takt .  i 
on  the  Wayman  farin,.from  a  Kelsey  plum  which  was  badly  affected  ii 
all  parts.  Only  12  trees  were  budded.  On  November  13,  1891,  it  ^- 
found  that  the  diseased  buds  had  healed  on  to  4  trees,  and  were  >t:L 
living.  On  the  others  they  had  been  thrown  out.  There  were  no  i^kv^s 
of  rosette.  The  trees  were  reexamined  November  1,  1892.  All  we'v 
free  from  rosette.  This  is  the  only  experiment  yet  undertaken  to  dei^r 
mine  whether  this  disease  can  be  transmitted  from  plums  to  plums. 

IV.  Peach  Hiocks  inoculated  with  buds  taken  from  resetted  KfU^y 
plums. — This  experiment  was  made  to  determine  whether  the  plum  ro- 
sette could  be  transmitted  to  peach  trees.  Two  rows  of  nursery  trees, 
37  in  all,  consisting  of  Elberta  tops  on  seedlings  of  the  same  age  as  in 
V,  were  selected  for  this  experiment.  This  formed  part  of  the  nursery 
described  in  Experiment  1  ( Bull.  No.  1).  Scions  were  cut  from  two  badlr 
diseased  Kelsey  plums,  which  stood  on  the  same  farm  about  i  miie 
distant.  The  inoculations  were  made  June  20,  1891,  and  two  bads 
were  inserted  into  each  stock.  November  12,  1891,  an  examination 
showed  that  some  part  of  one  or  both  buds  had  united  with  the  stock 
in  22  cases,  and  was  still  alive.  In  3  trees  the  union  was  doubtful,  and 
in  12  both  buds  failed  to  unite.  At  this  date  all  were  healthy  with 
exception,  possibly,  of  1  tree,  which  had  begun  to  look  suspicious.  The 
inoculated  buds  were  very  feeble,  and  in  no  case  did  they  gn»w  into 
branches.  Here,  then,  an  organic  connection  was  established  between 
the  buds  and  stocks  in  two-thirds  of  all  the  trees.  October  29,  180*1 
these  trees  were  reexamined  with  the  following  result:  Many  of  the 
buds  which  had  healed  on  were  still  alive.  Two  trees  were  dug  out 
in  summer,  and  may  have  shown  symptoms  of  rosette,  but  this  i? 
doubtful.  One  of  these  was  the  tree  marked  as  suspicious  in  the  fall  of 
1891.  Two  trees  developed  rosette  in  the  spring,  in  all  parts,  and  died 
in  August.  The  rest  were  healthy  in  spite  of  the  fact  that  sixteen 
months  had  passed  since  the  insertion  of  the  diseased  buds.  Both  the 
rosetted  trees  were  inoculated  from  the  same  plum;  both  the  missing 
trees  from  the  other  plum. 

The  small  per  cent  of  cases  to  unions  makes  it  necessary  to  repeat 
this  experiment  before  it  can  be  stated  positively  that  the  plum  disease 
is  identical  with  that  of  the  peach  and  transmissible  to  it,  as  seems 
very  probable  from  its  appearance. 

V.  Boot  inoculxitiom^  peach  on  peach, — ^This  experiment  was  made  to 
determine  whether  the  disease  could  be  transmitted  from  roots  to  roots, 
and  incidentally  to  throw  some  light  on  the  possibility  of  natural  in- 
fection through  the  soil.  Sixty  young  trees  were  selected  for  this  pur- 
pose. They  stood  in  the  same  nursery  and  were  planted  the  same  time 
as  the  five  rows  inoculated  in  1890  and  described  in  Experiment  1  (Bull. 
No.  1,  p.  49),  but  bore  Elberta  tops.  The  collars  of  the  trees  in  two  rows 
were  uncovered  and  all  trees  badly  infested  by  borers  were  destroyed. 
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The  remainder  were  then  inoculated,  June  20, 1891,  as  follows :  The  earth 
i^as  careMly  removed  from  one  of  the  roots  and  a  T-shaped  incision  was 
made  down  to  the  pericambium.  A  root  about  ^  inch  in  diameter  was 
then  selected  from  a  rosetted  tree  and  a  curved  cut  made  through  the 
bark  down  to  the  pericambium,  parallel  to  it  for  about  an  inch,  and 
then  out  again,  in  some  cases  including  a  thin  shaving  of  wood.  This 
graft  was  then  crowded  beneath  the  lips  of  the  T-shaped  cut  and  bound 
into  place.  The  earth  was  then  returned.  These  root  grafts  came  from 
15  badly  rosetted  trees,  and  each  one  was  taken  from  a  separate  root. 
Each  tree  furnished  4  grafts,  making  a  total  of  60.  Presumably  all  of 
these  roots  were  diseased,  but  such  is  not  known  to  be  the  (;ase.  The 
inference  rested  on  the  fact  that  all  of  the  leaves  and  shoot-axes  were 
rosetted  on  each  of  the  15  trees.  Nine  of  these  trees  were  from  Experi- 
ment 1  (Bull.  No.  1),  being  seedlings  in  which  the  disease  had  been  pro- 
duced by  the  previous  year's  bud  inoculations.  Tlie  other  6  trees  stood 
in  a  neighboring  orchard,  were  5  or  6  years  old,  contracted  the  disease 
naturally,  and  had  been  entirely  healthy  until  the  spring  of  1891.  The 
bark  of  the  roots  being  much  thicker  than  that  of  stems  of  the  same 
size,  considerable  difficulty  was  experienced  in  getting  the  grafts  into 
place,  and  consequently  it  was  somewhat  doubtful  whether  they  would 
unite  with  the  stock. 

These  trees  were  examined  November  12, 1891,  i. «.,  four  months  and 
twenty-two  days  after  the  inoculation.  All  were  free  from  rosette  and 
healthy .•  They  were  reexamined  October  31,  1892.  The  conditions 
above  ground  were  as  follows:  Seven  trees  were  rosetted  in  all  parts 
and  already  dead,  52  trees  were  healthy,  1  had  been  killed  by  borers 
and  termites.  All  of  the  rosetted  trees  were  grafted  from  the  artifi- 
cially infected  young  trees.  The  24  trees  grafted  from  the  naturally 
infected  orchard  trees  remained  sound.  Three  of  the  7  rosetted  trees 
were  grafted  from  1  tree,  the  other  4  were  grafted  from  4  other  trees, 
making  Ave  sources  of  infection.  After  the  above-ground  conditions  had 
been  determined,  the  roots  of  each  of  the  60  trees  were  dug  out,  washed, 
and  carefully  examined.  Although  the  grafting  had  taken  place  more 
than  sixteen  months  previous,  it  was  not  difficult  to  find  the  scar,  and 
in  most  cases  the  inserted  graft  was  still  in  place.  The  result  of  this 
examination  may  be  summed  up  as  follows:  In  the  7  rosetted  trees  the 
inserted  graft  had  healed  on  and  become  an  organic  part  of  the  root. 
In  5  healthy  trees  a  very  small  fragment  of  the  graft  may  have  healed 
on,  but  this  was  doubtful,  and  can  only  be  settled,  if  at  all,  by  micro- 
tome sections  and  a  careful  study.  The  remainder  of  the  graft  was  un- 
questionably thrown  out.  In  the  rest,  the  inserted  grafts  wholly  failed 
to  unite  with  the  root,  but  were  generally  in  place  in  a  shriveled  or 
semi-decayed  condition,  the  roots  having  healed  under  them. 

The  symptoms  appeared  on  the  rosetted  trees  in  the  spring — April 

*  In  case  of  the  aboye-gronncl  inocalations  of  Experimeut  1  (BuU.  No.  1),  more  than 
50  per  cent  of  the  trees  deyeloped  symptoms  in  four  months  and  twelve  days. 
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or  May. '  All  of  them  showed  symptoms  at  once  in  all  parts,  and  all 
died  in  August.  There  were  and  have  been  no  cases  of  rosette  in  tfat 
rest  of  the  young  Elbertas  (about  4,000);  there  was  only  one  case  in 
that  part  of  the  orchard  joining  this  nursery,  and  there  were  less  than 
last  year  in  the  other  orchards  on  this  farm,  i.  «.,  about  27  in  a  total  of 
10,000  trees.  This  makes  it  overwhelmingly  probable  that  the  results 
here  detailed  are  to  be  ascribed  to  the  inoculations  and  not  to  any  out- 
side influence. 
This  experiment  is  especially  interesting  for  a  number  of  reasons: 

(1)  The  disease  has  now  been  communicated  from  artificially  in- 
fected trees  to  healthy  ones,  i.  e.,  the  infection  has  been  carried  a  sec- 
ond remove  from  the  orchard  trees  which  were  its  original  source. 
(Bull.  No.  1.) 

(2)  The  rosette  can  be  communicated  from  root  to  root  as  well  as 
from  stem  to  stem, 

(3)  The  root-inoculated  trees  did  not  develop  symptoms  as  soon  as 
those  which  were  inoculated  above  ground  the  preceding  year,  prob- 
ably because  the  contagion  had  a  longer  distance  to  travel  through  the 
tissues. 

(4)  The  small  per  cent  of  infections  in  comparison  with  the  results 
of  1891  (Bull.  No.  1)  is  attributable  to  the  smaller  number  of  onions. 
•There  were  unions  on  only  12  trees  at  most  and  the  disease  followed 
in  every  case  where  from  one-half  to  the  whole  of  the  graft  became 
firmly  united  to  the  root. 

(5)  In  case  of  the  five  doubtful  unions  the  grafts  came  from  as  many 
different  trees,  and  it  is  possible  that  these  fragments  may  not  have 
contained  the  infectious  material  even  if  any  part  really  united  with 
the  roots,  which  is  also  a  matter  of  doubt. 

(6)  In  the  other  52  trees,  as  in  4  trees  of  Exx)eriment  1,  (BuIL  No.  1), 
simple  contact  failed  to  induce  the  rosette,  although  in  aU  cases  the 
diseased  tissue  (young  prosenchyma  and  pericambium)  was  bound 
down  tightly  on  to  the  nieristem  of  the  root,  and  in  several  instances 
was  found  to  have  been  inclosed  and  tightly  squeezed,  and  even  deeply 
buried  between  the  growing  tissues  of  the  root. 

VI.  Inoculations  of  young  peach  trees  with  micro-organisms  derived 
from  cultures, — These  experiments  were  made  to  determine  whether 
micro-organisms  were  constantly  or  commonly  present  in  diseased  tis- 
sues, and  whether  pure  (cultures  of  any  of  them  would  induce  the 
rosette.  Numerous  tube  and  plate  cultures  from  resetted  trees  were 
made  at  Griffin,  Ga.,  by  W.  T.  Swingle  and  myself,  in  the  summer  of 
1891,  with  as  great  care  as  our  limited  facilities  would  permit.  A 
number  of  interesting  yeasts  and  bacteria  were  isolated  from  the 
tissues  or  appeared  in  the  cultures  as  contaminations.  Notes  were 
made  on  the  manner  of  growth  and  microscopic  appearance,  stained 
and  unstained,  of  all  these  forms — about  twenty — and  pure  cultures 
from  the  original  colonies  were  used  for  purposes  of  inoculation. 
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A  series  of  20  young  trees  was  inoculated  on  the  farm  of  H.  W. 
Hasselkus,  east  of  Griffin,  and  a  duplicate  series  was  inoculated  on  the 
farm  of  J.  D.  Busted,  at  Vineyard.  Some  of  the  more  promising  organ- 
isms, e.  g.j  those  which  grew  but  feebly  on  the  agar  or  gelatine,  and 
those  which  occurred  in  the  cultures  most  frequently,  were  also  inserted 
into  a  row  of  young  trees  in  the  garden  of  Mr.  Hasselkus  in  Griffin. 
Each  tree  was  inoculated  on  the  main  axis  above  ground  in  three  places 
and  in  three  slightly  different  ways,  as  follows: 

(1)  A  T-shaped  slit  was  made  through  the  bark,  and  one  flap  was 
separated  from  the  cambium  and  slightly  lifted.  A  mass  of  the  organ- 
isms was  then  removed  from  the  culture  on  the  loop  of  a  platinum  wire 
and  inserted  into  the  wedge-shaped  cavity  between  the  wood  and  bark. 
The  latter  was  then  bound  securely  in  place. 

(2)  Into  a  similar  slit  a  bud  cut  from  the  same  tree  was  inserted  and 
bound  in  place  as  in  ordinary  budding,  the  inner  bark  of  the  bud  hav- 
ing first  been  carefully  smeared  with  the  microorganisms,  so  that  bark 
of  insert  and  wood  of  stock  were  brought  into  close  contact  with  a  thin 
layer  of  germs  between. 

(3)  The  third  inoculation  was  made  in  the  same  way,  i.  c,  the  inner 
surface  of  the  insert  was  smeared  with  the  germs,  but  the  wood  of  the 
bud  was  not  removed. 

The  platinum  wire  was  flamed  before  each  inoculation,  and  the  work 
was  carried  on  as  rapidly  and  deftly  as  possible  to  avoid  contamina- 
tions. The  inoculations  were  made  in  Mr.  Hasselkus's  yard  June  15 
and  16,  on  his  farm  June  19,  and  at  Mr.  Husted's  place  June  22, 1891. 
These  trees  were  examined  in  the  fall  of  1891,  and  again  in  the  fall  of 
1892.  None  of  them  developed  rosette  or  any  symptoms  suggestive  of 
it.  In  some  cases  there  was  considerable  swelling  and  flow  of  gum  at 
the  points  of  inoculation,  but  none  of  the  trees  died  or  became  sickly. 
All  of  the  trees  made  a  good  growth,  and  those  belonging  to  Mr.  Has- 
selkus grew  enormously.  Of  course  many  of  the  buds  were  thrown  out, 
but  others  healed  on  in  spite  of  the  coating  of  micro-organisms. 

An  experiment  was  also  tried  using  scrapings  and  bruised  fragments 
of  diseased  tissues  as  infective  material,  but  it  was  in  old  trees  on  a 
small  scale,  and  the  results  are  not  conclusive  enough  to  make  it  worth 
reporting, 

III.— CONCLUSIONS  RELATIVE  TO  THE  NATURE  OP  THIS  DISEASE. 

(1)  Excluding  a  few  doubtful  cases,  the  disease  was  conveyed  from 
peach  to  peach  whenever  an  organic  union  took  place  between  the  dis- 
eased buds  and  the  healthy  stocks  (two  experiments — 128  trees). 

(2)  In  no  case  was  the  disease  transmitted  artificially  by  mere  con- 
ta^it  even  when  meristem  was  bound  very  closely  to  meristem  (two  ex- 
periments— 56  trees). 

(3)  From  the  failure  to  induce  rosette  by  simple  contact  it  is  prob- 


232 

able  that  the  contagion  does  not  enter  the  tree  through  ordinary  wounds 
caused  by  men  or  animals. 

(4)  The  fact  that  the  disease  can  be  transmitted  artificially  througli 
the  root  system  makes  it  probable  that  trees  may  also  become  infected 
naturally  in  this  way. 

(5)  Experimental  proof  of  the  identity  of  the  peach  rosette  and  the 
plum  rosette  is  still  incomplete, 

(6)  None  of  the  yeasts  or  bacteria  found  in  the  cultures  made  from 
diseased  tissues  produced  the  disease  when  inserted  into  the  cambium, 
and  it  is  probable  that  the  disease  is  not  due  to  such  organisms. 

(7)  In  both  natural  cases  and  those  induced  by  budding,  the  disease 
progresses  gradually  from  the  point  of  infection  until  all  parts  of  the 
tree  are  involved.  Even  when  a  tree  shows  symptoms  in  all  parts  at 
once,  as  is  very  often  the  case  in  early  spring,  we  may  assume  that 
the  cause  of  infection  entered  through  the  roots  during  the  previous 
sunmier  or  autumn  and  was  gradually  diffused  through  the  whole  tree 
in  the  months  immediately  preceding  the  vernal  symptoms,  as  was  cer- 
tainly the  case  in  the  seven  root-grafted  trees. 

(8)  The  shortest  period  of  incubation  was  about  two  months  (Bull. 
No.  1,  p.  49)  and  the  longest  period  about  ten  months,  but  one-half  of 
this  longest  period  was  the  winter  season,  during  which  the  trees  were 
dormant. 

(9)  The  disease  is  probably  conveyed  through  the  protoplasm  and  the 
failure  to  isolate  any  pathogenic  yeast  or  bacterium  suggests  the  pos- 
sibility that  the  cause  is  some  amcdboid  organism  living  in  the  pro- 
toplasm and  so  much  resembling  it  as  to  be  difficult  of  detection. 
Such  an  hypothesis  would  explain  all  the  facts.  That  the  disease  is 
due  to  any  chemical  ferment  or  other  readily  soluble  substance  seems 
out  of  the  question,  for  the  upward  and  side  movements  of  the  water 
imbibed  by  the  roots  would  certainly  carry  it  to  all  parts  of  the  grow- 
ing tree  within  a  few  hours  or  a  few  days  at  longest.  Moreover,  such 
a  substance  possesses  no  indefinite  power  of  multiplication.  Whereas, 
in  this  disease  a  very  small  fragment  will  induce  symptoms  in  a  whole 
tree,  any  part  of  which  will  then  induce  the  disease  in  another  tree. 


REMEDIES  FOR  THE  ALMOND  DISEASE  CAUSED  BY  CERCOSPORA 
CIRCUMSCISSA,  SACC. 

By  Newton  B.  Pierce. 
[Plates  xvin-zx.] 

Since  the  publication  of  the  author's  former  paper  on  the  almond 
disease  so  prevalent  in  southern  California,*  spraying  experiments 
have  been  conducted  in  Orange  County,  which  have  clearly  demon- 

•  Jouinal  of  Mycology,  Vol.  vii.  No.  2,  pp.  6&-77. 
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strated  that  the  disease  may  be  controlled  at  moderate  expense  and 
in  a  thoroughly  satisfactory  manner.  The  saggestions  of  B.  T.  Oallo- 
way  in  regard  to  the  treatment  of  this  disease  hdve  proven  of  value.* 
From  experiments  now  completed,  and  from  additional  facts  gathered 
in  relation  to  the  habits  of  the  parasite,  there  may  now  be  outlined  a 
very  satisfactory  plan  of  treatment. 

The  trees  selected  for  the  experiments  were  on  the  place  of  J.  8. 
Baldwin,  about  1  mile  east  of  the  village  of  Orange.  They  were  badly 
infested  by  Oercospora  in  1891,  and  had  lost  nearly  all  of  their  foliage 
by  the  latter  part  of  July.  By  the  1st  of  August,  1892,  the  untreated 
trees  were  in  worse  condition  than  at  the  same  date  the  preceding 
year,  and  only  a  few  shoots  had  developed  during  the  spring.  There 
were  34  trees  included  in  the  experiment,  and  they  formed  a  single 
row  about  800  feet  long,  running  from  west  to  east  through  an  orchard 
composed  of  various  fruits.  They  were  twelve  years  old  and  were 
grown  on  a  soil  of  gray  loam  mixed  with  more  or  less  gravel.  The 
care  given  them  has  been  but  moderate.  IVIany  of  the  tops  were 
well  formed  and  of  good  size,  while  others  were  smaller  and  stunted 
in  growth,  owing  to  poorer  soil.  The  branches,  with  the  exception  of 
a  few  terminal  ones,  were  alive,  but  up  to  August  1  but  little  growth 
had  been  made  and  most  of  the  wood  of  last  season's  growth  was 
ready  to  die  back.  These  trees  leafed  out  fully  in  the  spring  of  1892 
and  received  the  first  treatment  in  April. 

Prior  to  the  beginning  of  this  season's  work  the  ahnond  foliage  was 
supposed  to  be  annually  infected  in  the  early  spring  by  spores  which 
came  mainly  from  the  fallen  leaves  of  the  previous  year's  growth.  It 
has  since  been  learned  that  infection  of  the  spring  foliage  is  mainly 
accomplished  by  means  of  spores  produced  on  the  terminal  twigs  of 
the  tree,  i.  e.j  on  the  last  season's  shoots.  There  is  some  evidence  also 
that  Cercospora  may  become  nearly  or  quite  biennial  in  its  habits  when 
living  on  almond  branches.  It  even  appears  probable  that  in  some 
cases  it  lives  in  the  tissues  of  the  twig  through  the  mild  winters  of  south- 
em  Califoniia  and  produces  in  the  following  spring  a  suflficient  number 
of  spores  to  infect  the  new  foliage.  Some  observations  seem  to  point 
to  even  a  perennial  life  for  the  fungus,  in  rare  cases.  Be  this  as  it 
may,  it  is  evident  from  the  way  the  tree  first  shows  the  disease  in  the 
spring  that  the  new  terminal  leaves  are  infected  directly  from  the  last 
year's  wood.  Branches  on  all  parts  of  the  tree  show  disease  first  on 
the  leaves  at  the  end.  This  is  as  true  of  the  upx)ermost  limbs  as  of 
those  next  the  ground,  which  would  not  be  the  case  if  the  infecting 
siK>res  came  from  either  fallen  foliage  or  the  soil. 

The  spring  infection  is  usually  general  over  the  outer  branches,  but  in 
many  cases  it  is  more  complete  and  the  work  of  the  fungus  shows  earlier 
on  the  north  than  on  the  south  side  of  the  tree.  This  may  arise  in  part 
from  the  greater  humidity  on  the  north,  due  to  shade,  and  the  conse- 

.  •/6id.,  pp.  77-78. 


234 

qnent  conditioiis  fovorable  to  germination,  and  firom  the  &ct  &at  rbt 
prevailing  winds  are  from  the  southwest  and  naturally  blow  m^^n 
spores  to  the  north  side  of  the  tree.*  It  has  already  been  noted  xh  -: 
five-si^hs  of  the  infested  points  on  the  branches  occur  on  the  lower 
two- thirds.  This  is  in  harmony  with  the  above  facts,  and  arises  from  i 
like  reason — the  greater  humidity  on  the  shaded  side. 

After  the  parasite  has  become  well  developed  on  the  outer  leaTes  i.i- 
feeted  from  the  terminal  twigs  and  abundant  spore  clusters  are  foruie*:. 
the  foliage  toward  the  center  of  the  tree  becomes  infected.  The  para 
site  spreads  from  the  teiminal  leaves  to  those  at  the  base  of  the  limits. 
and  the  fall  of  the  diseased  foliage  fbUows  essentially  in  the  same 
order,  although  as  the  basal  leaves  are  the  older  their  fall  is  in  conse^ 
quence  somewhat  hastened. 

From  the  preceding  facts  it  will  be  seen  that  sprays  applied  after  the 
outer  leaves  are  infected,  but  before  the  fungus  has  matured  fruit,  may 
still  prevent  its  spread  to  the  main  mass  of  foliage  in  the  center  of  the 
tree.  It  is  equally  evident  that  if  infection  of  the  outer  leaves  is  to  be 
prevented  the  first  application  of  fungicides  should  be  made  to  the 
spore-bearing  terminal  twigs  before  the  blossoms  and  new  leaves  hare 
appeared.  By  this  last  method  the  spring  infection  of  the  leaves  will 
be  in  the  main  prevented  and  the  frmgicide  on  the  terminal  twigs  will 
destroy  the  germinating  spores  that  have  been  formed  there. 

As  it  was  not  known  in  time  that  infection  of  the  spring  foliage  was 
from  the  terminal  twigs,  the  first  application  of  sprays  was  not  made 
until  April  15,  after  the  leaves  were  well  formed.  Hence  some  of  the 
end  leaves  were  infested  before  the  fungicides  were  applied.  In  con- 
sequence of  this  a  small  proportion  of  these  end  leaves  fell  off,  bat 
most  of  the  foliage  on  the  end  shoots  was  retained,  and  nearly  aU  of  it 
over  the  major  part  of  the  tree.  In  applying  the  fungicides  it  was 
planned  to  have  2  treated  trees  alternating  with  2  untreated  one^ 
This  gave  control  trees  equal  in  number  to  those  treated,  while  treated 
and  untreated  trees  were  equally  representative  of  the  whole. 

Two  fungicides  were  used: 

(1)  Ammoniacal  solution  of  copper  carbonate.  The  treated  trees  in 
the  west  half  of  the  line  received  this  spray. 

(2)  Modified  eau  celeste.  This  was  used  for  treatment  of  the  trees 
in  the  east  half  of  the  line.  These  were  mostly  larger  than  those  at 
the  west. 

These  two  fungicides  were  made  as  follows: 

Ammoniacal  copper  carbonate,  t — In  a  wooden  pail  5  ounces  of  copper 

*/Jid.,  Vol.  VII,  No.  2,  p.  69. 

t  When  copper  carbonate  can  not  be  had  of  dealers  it  may  be  made  at  borne,  and 
nsaally  at  less  than  the  market  cost.  For  directions  for  making  see  Journal  of 
Mycology,  Vol.  vii.  No.  2,  pp.  77-78.  Also  Farmers*  Bulletin  N'o.  7,  p.  12,  The  latter 
may  be  had  from  the  Secretary  of  Agriculture. 
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carbonate  was  dissolved  in  3  pints  of  concentrated  ammonia  (26o). 
Tbis  solution  was  dilated  with  45  gallons  of  water. 

Modified  eau  celeste  (new  formula).* — In  10  to  12  gallons  of  water  4 
pounds  of  copper  sulphate  (crystals)  were  dissolved.  To  this  solution 
was  added  3  pints  of  concentrated  ammonia  (26o),  and  after  stirring, 
this  was  diluted  with  water  to  40  gallons.  To  this  was  added  6  to  8 
gallons  of  water  in  which  had  previously  been  dissolved  5  pounds  of 
sal-soda. 

A  cart  sprayer  holding  about  50  gallons  was  used  in  these  experi- 
meuts,  but  for  general  field  work  a  wagon  tank  similar  to  tanks  in  gen- 
eral use  through  southern  OaUfornia  for  the  treatment  of  orange 
diseases,  may  be  used.  The  pump  should  be  of  brass  and  kept  well 
oiled,  as  the  action  of  one  of  these  sprays  on  metal  is  marked.  The  two 
lengths  of  spray  hose  should  be  about  24  feet  long.  To  the  free  end  of 
the  hose  was  attached  a  piece  of  brass  pipe  6  to  8  feet  long  and  f  of 
an  inch  in  diameter.  This  pipe  is  light,  not  easily  affected  by  the 
fungicides  as  is  the  iron  tubing,  and  is  fitted  with  a  stopcock  so  that 
the  flow  may  be  checked  at  any  moment.  To  the  end  of  the  tube  is 
fitted  the  Nixon  nozzle.  When  applying  the  ammoniacal  copper  car- 
bonate the  No.  3  nozzle  of  this  make  works  well;  but  it  has  been  found 
that  the  brass  netting  used  will  not  withstand  the  modified  eau 
celeste.  It  is  eaten  through  in  a  few  moments  and  a  suitable  spray 
is  no  longer  formed.  The  manufacturers  have  given  assurance  that 
they  wiU  have  nozzles  fitted  with  aluminium  wire  cloth  the  coming 
season,  and  this  will  probably  withstand  all  mixtures  suitable  for  fun- 
gicides. 

It  is  very  important  that  the  mixtures  be  applied  as  a  fine  spray. 
When  too  coarse,  the  spray  will  collect  in  quantity  on  the  leaves,  and 
as  a  result  they  are  burned.  Further,  there  is  a  great  loss  of  the  fun- 
gicide when  too  coarse  sprays  are  applied.  Calm  weather  should 
always  be  selected  for  the  treatment.  In  windy  weather  the  trees  will 
require  nearly  twice  as  much  of  the  fungicide  to  properly  reach  all 
parts,  and  the  work  will  not  be  done  with  the  desired  uniformity. 
With  two  length  of  hose  4  trees  may  be  treated  at  each  stand  of  the 
spray  tank — 2  on  each  side.  All  parts  of  the  tree  should  be  very 
thoroughly  treated,  both  surfaces  of  the  leaves  as  well  as  all  of  the 
branches.  The  light  brass  tube  used  is  of  great  assistance  in  reaching 
the  interior  of  the  tree  as  well  as  the  uppermost  branches. 

PLAN  OP  TREATMENT  AND  EEOOMMENDATIONS. 

The  trees  included  in  these  experiments  were  numbered  from  west  to 
east.  Trees  numbered  1,  2,  5,  6,  9,  10,  13,  14,  17, 18,  and  19  were 
sprayed  on  April  15  with  the  ammoniacal  solution  of  copper  carbonate. 
Trees  numbered  3,  4,  7,  8, 11, 12, 15,  16,  20,  and  21  were  left  untreated. 

*  Differs  from  the  ordinary  modified  eau  celeste  in  the  fact  that  ammonia  is  added 
l)«fore  the  sal  soda. 
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The  treated  trees  required  about  2.J  gallons  of  the  Ain^cide  at  the  Mz. 
of  the  first  treatment  as  they  were  then  in  fall  leaf.  When  work  "s  v 
begun  there  was  considerable  wind  blowing..  Had  it  not  been  fortl:  s 
2  gallons  of  spray  would  have  done  equally  good  werk.  The  time  re 
quired  to  spray  was  eight  to  ten  minutes  for  each  tree.  In  rai^- 
weather  five  to  eight  minutes  would  be  sufficient  for  a  tree  in  full  leit. 
and  four  minutes  for  a  tree  not  yet  in  leaf.  The  treated  trees  ^^> 
carefully  observed  and  it  was  not  thought  necessary  to  spray  a  secuii 
time  until  May  12.  They  were  then  treated  with  the  same  fungicidr. 
This  was  the  last  treatment  made,  as  the  foliage  retained  the  oop^^r 
salts  remarkably  well  and  no  heavy  rains  occurred  later. 

Trees  numbered  22,  23,  26,  27,  30,  31,  and  33  were  first  treated  witli 
the  modified  eau  celeste  on  April  15.  Trees  numbered  24,  25,  2S,  2il 
32,  and  34  were  left  untreated.  The  tops  of  the  trees  treated  with  tLii> 
fungicide  were,  on  the  average,  much  larger  than  those  treated  with 
the  ammoniacal  copper  carbonate.  From  2^  to  3  gallons  of  fungicide 
would  be  required  for  such  trees  if  the  work  be  conducted  in  still 
weather  and  the  spray  be  fine.  In  the  present  experiment  there  was 
considerable  wind  blowing,  and  the  nozzles  were  imperfect  becanse  ot 
the  action  of  the  sprays  on  the  tip.  Hence  more  fungicide  was  usr'l 
than  would  otherwise  have  been  required.  About  eight  minutes  were 
consumed  in  spraying  each  tree  thoroughly. 

After  the  first  treatment  there  came  a  heavy  rain.  Nearly  or  quite  2 
inches  of  water  fell.  Shortly  afterward  the  trees  were  examined  care 
fully,  and  it  was  found  that  the  leaves  were  still  well  covered  with  the 
copper  salts.  A  second  thorough  spraying  was  made  with  the  same 
fungicide  on  May  12.  From  that  time  on  the  weather  was  dry,  and  tht 
foliage  and  limbs  of  the  treated  trees  retained  the  copper  so  perfectly 
that  no  other  sprayings  were  necessary.  As  late  as  August  3  the  mix- 
ture showed  distinctly  on  all  parts  of  the  treated  trees.  It  thus  appe^irs 
that  modified  eau  celeste  is  an  admirable  spray  to  adhere,  and  in 
this  dry  climate,  after  the  close  of  the  winter  rains,  fewer  treatments  ot 
plants  are  needed  than  in  the  East,  where  summer  rains  occur. 

By  June  14,  the  action  of  both  the  precedinjg  sprays  was  evident. 
The  leaves  on  untreated  trees  were  becoming  badly  infested.  The  leave.^ 
on  the  outer  twigs  of  the  treated  trees  were  also  somewhat  affected, 
but  this  was  where  infection  had  taken  place  from  the  branch  previous 
to  the  first  sprajring.  The  main  mass  of  foliage  on  nearly  all  treatinl 
trees  was  in  excellent  condition.  On  July  14  the  results  of  the  treat- 
ment were  still  more  evident.  The  treated  trees  retained  most  of  their 
foliage,  while  the  untreated  ones  were  rapidly  becoming  bare.  TreatiHl 
and  untreated  trees  could  be  distinguished  from  a  great  distance.  By 
August  1  the  untreat/cd  trees  were  nearly  bare,  while  the  treated  ont^s 
were  yet  in  fall  leaf,  with  the  exception  of  a  few  terminal  twigs. 

On  August  3  an  exiimination  of  the  entire  34  trees  was  made  and 
the  percentage  of  the  foliage  remaining  on  all  the  trees  was  carefully 
estimated.    The  following  table  gives  the  results  of  this  examination: 
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vBLE  1. — Showing  condition  on  August  S  of  treated  and  untreated  almond  trees,  sprayed 
with  ammoniaoal  copper  carbonate  solution. 


No. 

Treatment. 

Per  cent 

of 
foliage. 

No. 

Treatment. 

Per  cent 

of 
foliage. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Treated 

00 
90 

5 

3 
95 
90 
45 

3 

80 
80 

2 

12 
13 
14 
15 
16 
17 
18 
10 
20 
21 

Untreated • 

4 

98 

92 

4 

2 

95 

97 

92 

8 

5 

do    

Treated 

Untrf^ted 

do 

do 

Untreated 

do 

Treated 

do 

Treated 

Untreated 

do 

..do               

do    

Treated  

Untreated 

do 

do 

Untreated 

'he  results  are  shown  in  a  graphic  form  in  the  accompanying  figure: 
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Here  are  shown  the  satisfactory  results  arising  from  the  use  of  the 
ammoniacal  solution  of  copper  carbonate.  The  11  sprayed  trees  re- 
tained from  80  to  98  per  cent  of  the  foliage,  the  average  being  91  per 
cent.  On  the  other  hand,  the  10  untreated  trees,  with  one  exception, 
had  not  retained  more  than  8  per  cent  of  the  foliage.  The  one  excep- 
tion, apparently  a  tree  not  badly  infested  by  (7erco«pora,  had  still  apon 
it  about  45  per  cent  of  its  foliage.  The  foliage  remaining  on  the  10 
control  trees  averaged  8  per  cent,  but  exclusive  of  the  one  exceptional 
tree  it  averaged  only  4  per  cent. 

Table  2. — Showing  oonditi<m  on  Augtut  S  of  treats  and  untreated  almond  treeSf  spraped 
with  modified  eau  celeste,  new  formula. 


No. 

Treatment. 

Per  cent 
offuliage. 

No. 

Treatment. 

Per  cent    | 
of  foliafce.  1 

22 
23 
24 
25 

26 
27 
28 

Treated 

95 
95 

8 
14 
97 
97 

8 

29 
30 
31 
32 
33 
84 

Untreated 

4 
05 
94 

8 
92 
3S 

do 

Treated 

Untreated 

.     .do   

do 

ijntreated 

Treated 

Treated 

do 

Untreated - 

Untreated 

This  table  shows  as  good  results  from  treatment  with  modified  eau  ce- 
leste as  resulted  from  the  use  of  ammoniacal  copper  carbonate.  The 
7  treated  trees  retained  from  90  to  97  per  cent  of  the  foliage,  the 
average  being  94  per  cent.  The  6  untreated  trees,  with  one  exception, 
as  in  the  former  case,  retained  only  from  3  to  14  per  cent  of  their  leaves. 
The  exceptional  tree  in  this  case  retained  about  35  per  cent  of  its  foli- 
age. Including  this  1  tree,  the  average  foliage  on  the  untreated  trees 
was  12  per  cent,  but  exclusive  of  this  tree  it  dropjied  to  7  per  cent. 

By  comparing  the  trees  treated  with  fungicides,  we  see  that  9 1  per  cent 
of  foliage  was  preserved  by  the  use  of  ammoniacal  solution  of  copper 
carbonate,  while  94  per  cent  was  retained  by  using  the  modified  eau 
celeste.  This  is  so  trifling  a  variation  that  it  may  be  accounted  for  by 
the  fact  that  the  trees  at  the  east,  which  were  sprayed  with  eau  celeste, 
are  on  better  ground,  are  larger,  and  more  healthy  than  those  at  the 
west,  which  were  sprayed  with  the  ammoniacal  copper  carbonate. 
These  more  favorable  conditions  show  as  well  on  the  untreated  trees  as 
on  the  treated  ones.  The  average  amount  of  foliage  retained  on  the 
untreated  trees  at  the  east  was  3  per  cent  greater  than  that  of  the  un- 
treated trees  at  the  west.  This,  curiously  enough,  is  the  difference  in 
per  cent  of  foliage  on  the  treated  trees  at  the  east  and  on  those  at  the 
west,  which  would  seem  to  indicate  that  the  action  of  the  two  sprays  is 
almost  exactly  the  same.  If  there  exist  any  advantage  of  one  spray 
over  the  other,  so  far  a«  effectiveness  as  a  iiingicide  is  concerned,  the 
advantages  have  not  manifested  themselves  thus  far. 

Had  the  first  treatment  of  these  trees  been  made  in  the  winter,  as 
recommended  below,  the  terminal  leaves  would  not  have  become  so 
generally  infested  by  Ceroospora  and  a  higher  percentage  of  foliage 
would  have  been  retained*    The  method  to  follow  is  therefore  evident. 
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Almond  Tree.      Treated  with  Ammoniacal  Copper  Carbonate.     (Pierce  ) 


ouRNAL  OF  Mycology,  U.  S.  Department  of  Agriculture.     Vol.  VII,  Plate  XIX. 


Almond  Tree.      Untreated.      (Pierce.) 


RNAL  OF  Mycology,  U.  S.  Department  of  Agriculture.     Vol.  VII,  Plate  XX. 


Almond  Tree.     Treated  with  Modified  Eau  Celeste.     (Pierce.) 
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The  first  treatment  should  be  given  the  naked  trees,  before  they  bloom. 
This  treatment  may  be  either  with  the  modified  eau  celeste  or  the  am- 
moniacal  copper  carbonate.  Probably  the  last  is  preferable,  as  its 
presence  is  more  easily  detected,  and  it  is  well  to  be  able  to  see  if  a 
sufficient  deposit  remains  on  the  tree  to  prevent  germination  of  spores 
at  all  times.  This  is  especially  necessary  during  the  rainy  season. 
The  strength  of  this  spray  should  be  the  same  as  that  used  in  these 
experiments. 

A  second  and  third  spray  should  be  given  the  trees  after  they  are  in 
full  leaf.  The  second  shortly  after  the  leaves  are  well  developed  and 
the  third  about  a  month  later  or  after  the  spring  rains  have  ceased.  In 
making  these  sprays  there  may  be  added  10  to  16  per  cent  more  water 
than  was  used  in  the  experiments.  Observations  made  on  the  treated 
trees  lead  to  the  conclusion  that  this  reduction  in  strength  would  not 
detract  to  a  serious  extent  from  the  fungicidal  qualities  of  the  sprays. 
It  should  always  be  bonie  in  mind,  however,  that  the  treatment  must 
be  thorough  to  be  effective.  In  case  rains  remove  the  copper  salts  after 
the  third  treatment  another  spraying  should  follow. 

The  cost  of  treating  trees  will  vary  greatly,  according  to  the  prices 
paid  for  chemicals  and  labor.  Where  large  quantities  of  chemicals  are 
purchased  the  prices  should  range  about  as  follows: 

PorpoancL 

Ammonia  (26°) $0.08 

SalBoda 0.02 

Copper  aalphate,  crystals 0.06 

Copper  carbonate 0.40 

At  the  above  prices  the  ammoniacal  copper  carbonate  required  for 
treating  a  medium-sized  tree  three  times,  in  all  6  to  7  gallons,  will  be 
close  to  5  or  6  cents.  The  same  amounts  of  the  modified  eau  celeste 
will  cost,  at  these  prices,  from  7  to  9  cents.  As  before  stated,  when  the 
carbonate  of  copper  can  be  made  at  home  the  cost  is  reduced,  sometimes 
as  low  as  18  to  20  cents  per  ppund.  With  proper  facilities,  the  time  re- 
quired to  spray  a  large  almond  tree  in  full  leaf,  in  calm  weather,  should 
not  exceed  eight  minutes,  and  four  minutes  should  do  the  work  on  naked 
trees.  This  would  give  twenty  minutes  for  three  treatments  in  the 
season.  Even  this  is  probably  allowing  more  time  than  would  be  given 
in  general  work. 


DESCRIPTION  OP  PLATES. 

Pi«ATB  XVIII.  Tree  No.  18  treated  with  ammoniacal  copper  carbonate  solution. 
Amount  of  foliage  retained  estimated  at  97  per  cent.  From  photo- 
graph taken  August  3, 1892. 

Plats  XIX.  Tree  No.  16  untreated.  Estimated  to  have  retained  only  2  per  cent 
of  ItH  foliage.    From  a  photograph  taken  August  3, 1892. 

Plats  XX.  Tree  No.  27  treated  with  modified  eau  celeste.  Calculated  to  have 
retained  97  per  cent  of  its  foliage.  From  a  photograph  taken  Au- 
gust 3, 1892. 
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EXPERIMENTS    IN    PREVENTING    LEAP    DISEASES    OF   NURSEH: 
STOCK  IN  WESTERN   NEW  YORK. 

By  D,  G.  Fairchild. 

[PUtes  xxr-xxix.] 

It  is  the  intention  to  give  in  tbe  following  pax)er  a  brief  accnn^^^t 
experiments  made  during  the  seasons  of  1891  and  1892  with  a  viVv: 
preventing  the  various  leaf  diseases  of  nursery  stock.  These  exj-' 
nients  were  carried  on  at  Geneva,  N.  Y.,  one  of  the  largest  nur>ri' 
centers  east  of  the  Mississippi.  The  kindness  of  Dr.  Collier,  'I. 
rector  of  the  New  York  State  Agricultural  Experiment  Station,  m ;  1' 
it  possible  for  the  work  to  be  done  upon  the  station  grounds,  wb  .» 
proximity  to  the  laboratories  and  assistance  from  the  station  st.i! 
greatly  facilitated  the  work. 

To  bring  together  in  one  article  the  results  of  the  experiments,  it  will 
be  necessary  to  repeat  in  part  matter  that  has  previously  been  p^^' 
lished.* 

The  original  object  of  the  experiments  conducted  at  Geneva  wa^  t«' 
throw  light  upon  the  following  questions: 

(1)  Can  the  leaf-blight  of  pear,  cherry,  plum,  and  quince  stocks  x^\ 
the  powdery  mildew  of  the  apple  be  prevented  by  the  use  of  Bordeam 
mixture  or  ammoniacal  solution  of  cop]>er  carbonate! 

(2)  What  eftect  is  produced  upon  the  growth  of  nursery  stock,  buddc^. 
and  not  buddetl,  by  repeated  treatments  with  Bordeaux  mixture  aifl 
ammoniacal  solution? 

(3)  What  effect,  if  any,  has  the  variety  of  stock  upon  the  scion  o: 
**bud"  with  respect  to  its  resistance  to  leaf  blight! 

While  the  experiments  have  thrown  considerable  light  upon  tlio 
first  and  second  questions,  the  nursery  was  not  extensive  enough  iinr 
the  soil  uniform  t  enough  to  admit  of  any  but  general  conclusions  Iku.^ 
drawn  as  to  the  third  question.  Further,  the  experiment  was  be^^  r 
so  late  in  the  season  that  it  was  not  possible  to  secure  stocks  of  unitorm 
size,  and  it  is  doubtful  if  any  experiments,  unless  made  upon  unifoiw 
soil,  with  stocks  grown  from  cuttings,  will  settle  in  a  satisiiicton' 
manner  a  phase  of  this  problem  in  which  there  are  so  many  variaMt^ 
factors. 

The  various  leaf  diseases  will  now  be  discussed,  together  with  the 
results  of  the  experiments  made  for  preventing  them.    Thenumercm- 

"Annual  Report  of  the  Secretary  of  Agriculture  for  1891,  p.  368.  Bull.  No. 3,  Div.  ..f 
Veg.  Pathology,  pp.  57-60.  Tenth  Ann.  Report  N.  Y.  Agrl.  Expt.  Sta.,  1892,  pr 
179-181. 

t  As  the  experiments  progressed  it  was  plainly  evident  that  a  strip  30  fc<*t  or  ■«»" 
wide,  at  the  west  end  of  the  block,  had  at  some  previoas  time  received  fertilizers, 
which  rendered  it  eminently  suited  to  the  needs  of  pear  stocks.  As  noarciiraN- 
record  of  this  portion  of  the  farm  seems  to  have  been  kept,  it  was  impoi^i^l®  to 
ascertain  what  fertilizers  had  been  osed  npon  the  strip. 
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details,  of  interest  only  to  those  who  are  pursuing  similar  studies,  are 
given  in  small  type  at  the  close  of  the  article. 

PEAB  LEAP-BLIGHT  {Entomosporium  maculatum  Lev.). 

This  disease  is  perhaps  the  greatest  obstacle  to  the  profitable  pro- 
duction of  pear  stocks.  The  principal  injnry  is  caused  by  a  premature 
defoliation  of  the  seedlings.  When  such  defoliation  takes  place  early 
in  the  season,  as  is  quite  commonly  the  case,  the  young  seedlings  are 
forced  to  form  a  new  set  of  leaves,  presumably  at  great  expense  to  the 
reserve  material  stored  for  use  the  coming  spring.  Often  this  forma- 
tion of  new  leaves  is  repeated  two  or  three  times,  the  seedling  finally 
becoming  too  exhausted  to  continue  the  struggle.  If  the  following 
winter  be  survived,  enough  growth  may  be  made  to  render  budding 
possible. 

Although  the  disease  is  very  abundant  on  bearing  trees  further  south, 
it  seems  to  be  confined  in  western  New  York,  at  least  in  its  severe 
attacks,  to  one,  two,  and  three  year  old  seedlings,  occasionally  defoli- 
ating a  budded  stock  of  some  susceptible  variety  like  the  Flemish 
Beauty.  All  ordinary  budded  stocks  are  commonly  immune  from  the 
disease,  although  the  stocks  into  which  the  buds  are  inserted  may 
have  been  diseased  before  being  budded.*  So  far  as  the  author's  observa- 
tions go  the  fungus  causing  the  disease  does  not  attack  the  seeds  of 
the  pear  or  the  cotyledons  of  the  young  seedlings  until  two  weeks  after 
the  appearance  of  the  latter  above  the  surface  of  the  soil.  Early  in  the 
season  it  attacks  only  the  foliage,  but  later,  as  the  defoliation  continues, 
it  is  found  on  the  succulent  growing  tip  of  the  stem.  For  3  or  4  inches 
irom  the  terminal  bud  the  bark  is  covered  with  small,  sunken  spots, 
bearing  in  their  centers  the  mature  fruiting  bodies  of  the  fungus,  this 
condition  first  becoming  noticeable  about  the  middle  of  August.  As 
first  pointed  out  by  Sorauer,t  it  is  in  these  sunken  spots  that  the 
parasite  passes  the  winter.  In  America  the  parasite  lives  from 
year  to  year,  as  it  does  in  Germany,  upon  the  bark  of  the  grow- 
ing seedling  and  infects  the  young  leaves  upon  their  first  appearance 
in  the  spring.  On  May  20,  before  the  foliage  of  last  season's  un- 
budded  stocks  was  two-thirds  grown,  mature  pustules  were  found 
upon  the  young  leaves  in  immediate  proximity  to  these  spots  upon  the 
twigs.  A  microscopic  examination  of  the  spots  revealed  the  parasite 
in  an  active  condition.    There  is  little  doubt  that  the  infected  twigs 

*Tlie  terms  ''seedlings''  and  "stocks''  are  here  employed  as  in  common  use  among 
nurserymen.  A  seedling  in  nursery  parlance  means  a  plant  grown  from  seed  before 
it  is  transplanted  into  the  nursery  row,  while  the  term  stock  is  used  to  designate  the 
scedl  ing  after  transplanting  either  before  or  after  budding.  Whenever  I  have  referred 
to  stocks  which  have  been  budded  1  have  used  the  terms  ''budded  stocks"  or  "buds." 

fSorauer,  P.  Handb.  d.  Pflanzenkrankheiten.  Zweite  Anfl.,  1886,  vol.  ii,  p.  373. 
Monatschr.  d.  Ver.  zur  Betord.  d.  Gartcub.  Kgl.  preuss.  St.,  Jan.  1878.  (Cited  by 
Frank,  Krankh.  d.  Ffl.;  1880,  p.  690.) 
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are  the  principal  means  by  which  the  fdngaa  is  carried  through  the 
winter  and  the  presence  of  an  ascigerons  form,  described  by  Soraner. 
seems  almost  unnecessary  to  a  maintenance  of  the  disease  in  a  rep^i 
once  infested. 

The  practice  of  allowing  stocks  to  remain  in  the  nursery  rows  wb^j 
leaf-blight  has  affected  them  so  severely  as  to  render  them  anbad 
able,  seems  unwise  when  considered  from  a  hygienic  standpc^iot. 
Sach  stocks  are  almost  sure  to  harbor  the  parasite  in  its  winter  fc^rm 
upon  their  slender  branches,  which  are  lacking  in  vigor.  It  is  lTi>aj 
these  stocks  that  the  disease  apparently  spreiids  to  other  plantings  of 
seedlings  in  the  vicinity  and  to  such  budded  stocks  as  are  susceptible. 
It  would  seem  advisable,  therefore,  that  when  leaf-blight  causes  a  large 
number  of  fisulures  in  the  seed  bed,  the  diseased  seedlings  should  be 
headed  back  to  within  I  or  2  inches  of  the  ground  and  all  side  shoots 
likely  to  harbor  the  parasite  removed.  Such  procedure  would  un- 
doubtedly decrease  the  liability  to  so  early  an  attack  of  the  disea^ 
and  enable  growth  to  be  made  before  the  malady  had  time  to  spread 
from  infected  localities.  The  same  immunity  as  that  shown  by  rap- 
idly growing  "buds"  may  prove  here  a  valuable  factor.  It  has  been 
objected,  however,  that  the  simultaneous  appearance  of  several  shoots 
from  the  headed  back  seedling  would  prevent,  or  at  least  materially 
hinder  the  budders  in  their  work  the  following  fall.  This  obstacle 
could  be  overcome  by  the  early  removal  of  all  but  one  shoot.  It  seems 
to  me  that  this  method  of  eradicating  the  disease  is  sufficiently  prom- 
ising to  warrant  a  thorough  test.  The  matter  of  protecting  seedling's 
by  wind-breaks  has  not  been  thoroughly  tested  to  my  knowledge,  and 
from  observation  on  the  spread  of  the  disease  I  am  inclined  to  believe 
it  is  worthy  a  systematic  trial.  The  freedom  from  leaf-blight,  which 
isolated  blocks  of  pear  seedlings  often  show,  tends  to  confirm  the  ob- 
servation that  the  malady  travels  quite  slowly  from  seedling  to  see*!- 
ling.  In  an  experimental  block  of  seedlings  mentioned  below  it 
required  nearly  two  months  for  the  disease  to  travel  from  the  east  to 
the  west  end,  a  distance  of  150  feet. 

Two  quite  distinct  experiments  were  made  with  a  view  of  preventinir 
this  disease,  one  inaugurated  in  1891  to  test  the  effect  of  fungicides 
upon  stocks,  and  the  other  carried  on  dimng  the  season  of  1892  with 
seedlings  in  the  seed  bed.  The  results  of  only  the  former  experiments 
are  recorded  here  and  an  account  of  the  latter  is  reserved  for  future 
publication. 

EXPERIMEirrS  WITH   8TOC|C8. 

These  experiments  were  inaugurated  in  the  spring  of  1891  and  cod 
tinned  until  the  fall  of  1892.  The  stocks  planted  in  1891  were  sprayed 
both  seasons,  the  design  being  to  ascertain  the  effects  of  two  consecu- 
tive years.  The  results  are  here  presented  briefly  and  the  minor  details 
are  to  be  found  at  the  close  of  the  article. 
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All  the  stocks  were  spray e< I  on  tlie  same  dates;  in  1891  on  May  21, 
June  3  and  24,  July  9  and  24,  and  August  8  and  28.  One-half  the 
stocks  were  treated  seven  times,  on  the  dates  just  indicated,  and  one- 
half  only  three  times,  on  the  first  three  dates  named.  In  1892  the  dates 
of  treatment  were  May  26-27,  June  15-16,  June  23,  July  6-7  and  21, 
and  August  5.  One-half  were  sprayed  five  times,  on  the  fiirst  five  dates 
mentioned,  the  other  half  six  times  as  just  indicated.  The  only  fungi- 
cides used  were  Bordeaux  mixture  and  ammoniacal  solution.  In  1891 
both  preparations  were  of  essentially  standard  strength,  but  in  1892 
the  Boixleaux  mixture  was  reduced  to  the  60-gallon  formula,  as  ex- 
plained on  a  subsequent  page  (p.  262). 

FRENCH  PBAR  STOCKS. 

ISQl.—FovT  rows  (1,922  stocks),  of  which  1,462  were  treated  and  460 
left  untreated.  One-half  the  treated  stocks  were  sprayed  with  ammoni- 
acal solution,  the  other  half  with  Bordeaux,  at  the  dates  above  indicated. 
Although  the  disease  was  not  so  abundant  in  1891  as  in  1892,  the  con- 
trast between  treated  and  untreated  was  striking.  Seven  treatments 
with  Bordeaux  proved  efficacious,  while  neither  three  treatments  with 
Bordeaux  nor  seven  with  ammoniacal  solution  showed  as  good  results, 
and  three  treatments  with  ammoniacal  solution  were  without  apparent 
effect.  On  October  9  a  count  of  those  stocks  forced  by  the  premature 
faU  of  the  foliage  to  put  forth  new  leaves  gave  the  following  figures: 

Table  1. — Showing  number  of  French  atocke  forced  to  put  out  new  leaves. 


Kmnber  and  treatment  of  stooka. 

Total  re- 
leaved. 

Per  cent  re* 
leaved. 

SJW  nU>r(kn  tnMkt^  7  tlmfrn  "vdth  Bftr<1««nx..-.,rT---r 

4 

55 

50 
161 
97 

1.0 
16.4 
13.8 
46.0 
21.0 

356  stocks  treated  3  times  with  Bordeaux 

161  atoGlcii  tTfUited  7  timAB  with  ATnmoni&c&l  solntion  .••••.••••.•..• 

S57  Btoeks  treated  3  times  with  ammoniacal  solution 

460  stocks  untreated 

1892. — ^The  same  rows  of  stocks  as  were  employed  in  1891  were  treated 
in  1892,  but  one-half  of  them  had  been  budded  the  fall  previous,  as  sub- 
sequently described  on  pp.  258,  261.  The  other  half  was  purposely  left 
unbudded  to  furnish  a  means  of  testing  the  fungicides.  The  treatments 
were  made  on  dates  given  above,  using  the  formulae  mentioned  on  p. 
262.  During  the  course  of  the  season  little  difference  between  treated 
and  untreated  budded  stocks  was  noticeable,  as  none  but  tbe  Flemish 
Beauty  were  subject  to  the  disease.  At  tbe  close  of  the  season,  how- 
ever, tiie  foliage  on  treated  Flemish  Beauty  was  much  superior  to  that 
on  untreated.  Bordeaux  proved  superior  to  ammoniacal  solution  and 
entirely  efficacious. 

The  greatest  contrast  in  the  experiment  was  between  the  treated  and 
untreated  stocks  which  had  not  been  budded.  The  susceptibility  of 
these  unbudded  seedlings  afforded  an  excellent  opportunity  to  test  the 
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efficacy  of  the  fangicides,  and  the  resalts  folly  warrant  the  ^rteode^: 
use  of  Bordeaux  mixture  upon  such  stocks.  As  early  as  Jane  :!t 
the  difference  between  treated  and  untreated  sections  was  visible,  'I 
per  cent  of  tlie  foliage  of  the  untreated  being  diseased,  while  the  see 
tions  sprayed  with  Bordeaux  mixture  remained  healthy.  Plates  m 
and  xxn  show  fairly  well  the  contrast  as  it  appeared  on  October  11. 
the  two  rows  standing  only  3^  feet  apart  The  difference  consist>ed  dci 
only  in  the  presence  of  foliage  on  the  treated  and  its  absence  on  the  an 
treated,  but  in  an  increased  growth  of  the  former,  as  is  shown  by  weigLb 
and  mea^surements  of  the  stocks  given  below.  A  calipering  of  tbe^ 
stocks  in  1891  showed  no  appreciable  average  difiereuce  in  diameter. 

Diagram  1. — Showing  arrangement  of  treated  and  untreated  rove. 


A,     , 

D 

B 

. 

£ 

c..  , 

^— f * 

Explanation  of  diagram  1. 

A  and  B,  treated  7  timen  in  1891  and  6  timeo  in  1892  with  Boideaox;  C,  oontrol  '^ 
row  opposite;  D  and  E,  treated  three  times  in  1{$91  and  5  times  in  1^92  with  Bor- 
deaux ;  F,  control  on  row  opposite.  This  portion  of  the  experiment  was  situated  on 
rows  VI,  VII,  and  VIII,  as  indicated  in  Table  2,  below,  and  in  the  plan  on  p.  257. 
The  unbudded  portion  alone  is  considered. 

Table  2. — Showing  weighte  and  meaeuremente  of  treated  and  untreated  F^endipear  eiocit 

in  Xotember, 


Bow. 

Section. 

Dia«;ram 

cle«igua- 

tiuQ. 

Trefttmont. 

No.  of 
seed- 
lingn. 

Ayerage 

weii^ht  as 

dug. 

Averafe 

weight  o^ 

top. 

ATenij^e 
di«iitr}t-r  1 
at  coikr,, 
is  thirtj 
•ecood^of 
an  inch. 

vni 

VTI 
VI 

vin 
vn 

VI 

Bb2 

Cb2 

D6 

Bbl 

Cbl 
Db 

A 

B 
C 
D 

E 

F 

Bordeaux,  7  times  in  1881, 
6  times  in  1893 

67 
61 
57 

63 
63 
57 

OuncM. 

7.6 
8.8 
6.9 

9.1 
7.8 
5.9 

Ouneea, 

6.4 

6.8 
4.0 

7.1 
6.7 
4.0 

210 

27  5 

.     .  do              

Untreated  in  1891  snd  1892. 

Bordeaax,  3  times  in  1891, 

6  times  in  1892 

17..     1 
23.1     1 

do 

22.0     I 

Untreatea  in  I89I  and  1892. 

17..     1 

The  above  data  were  secured  in  the  following  manner:  The  first  week 
in  November  each  individual  stock  was  dug  carefully  and  the  dirt 
cleaned  from  the  roots.  It  was  then  calipered  and  weighed.  The  top 
was  then  cut  off  and  weighed  separately.  These  data  are,  perhaps, 
the  first  published  showing  the  superiority  of  treated  pear  seedlings  in 
other  respects  than  that  of  foliage.  As  regards  a  comparison  of  the 
two  copper  compounds,  it  will  be  sufficient  to  say  that  the  Bordeaux 
was  in  all  respects  superior  to  the  ammoniacal  solution.  In  the  order 
of  their  efficacy  the  four  methods  of  treatment  are  as  follows :  Bordeaai, 
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6  treatments;  Bordeaax,  5  treatments;  ammoniacal  solution,  6  treat- 
ments; ammoniacal  solution,  5  treatments.  Five  treatments  with  the 
ammoniacal  solution  proved  almost  entirely  inelfectual.  Plate  xxui 
shows  the  average  of  stocks  treated  6  times  with  ammoniacal  solution. 


JAPAN  PKAR   STOCKS. 

1891. — One  row  of  466  stocks  was  planted  in  a  manner  precisely  sim- 
ilar to  that  described  for  the  French  stocks.  The  dates  of  treatnient 
were  as  above  given,  one-half  the  treated  portion  receiving  three  treat- 
ments and  the  other  seven,  one-half  being  treated  with  Bordeaux,  the 
other  with  ammoniacal  solution.  The  results  obtained  were  striking^ 
as  illustrated  by  the  following  notes  on  the  re-leaved  stocks: 

Table  3. — Showing  number  of  Japan  9tockB  forced  topnt  out  new  leac€$. 


Kamber  and  treatment  of  stocks. 

Total  No. 
re  leaved. 

Per  cent 
re-leaved. 

87  stocks  txeated  7  times  with  Bordeanx 

1 

21 
15 

9 
47 

1.1 
23.8 
17.2 
10.0 
41.2 

88  stocks  treated  3  times  with  Bordeaux 

87  stocks  treated  7  times  with  ammoniacal  solution 

OJ  btocks  treated  3  times  with  ammoniacal  solution 

114  stocks  outreated 

The  average  diameter  of  the  stocks  near  the  collar  was  not  percepti- 
bly greater  in  the  treated  than  in  the  untreated,  the  average  differ- 
ence  amounting  to  less  than  one  thirty-second  of  an  inch.  The  un- 
treated Japan  stocks  suffered  more  from  the  disease  than  the  untreated 
French  stocks. 

189:2. — ^The  same  row  of  stocks  as  that  employed  the  previous  season 
was  treated,  but  one-half  or  more  of  the  stocks  were  budded  in  1891, 
as  described  subsequently  on  pp.  259, 261.  The  treatments  given  were 
as  described  on  pp.  262-263.  As  early  as  June  24  the  unbudded  stocks, 
which  had  not  been  treated,  showed  the  disease  plainly,  every  stock 
being  affected.  At  this  date  it  was  evident  that  the  Japan  stocks,  as 
introduced  from  the  south,  were  more  susceptible  to  leaf-blight  than  the 
imiK)rted  French  or  the  native- grown  American  stocks.  The  latter  were 
at  this  date  scarcely  affected  by  the  disease.  From  the  two  years'  ex- 
periments upon  Japan  stocks  from  Franklin  Davis  &  Go.'s  nurseries  it 
seems  probable  that  these  when  imported  from  the  South  will  not  show 
any  greater  immunity  from  leaf-blight  than  the  French  or  American 
stocks.  A  more  extended  experiment,  however,  is  needed  to  settle  this 
point.  The  result  of  treatments  with  fungicides  was  as  striking  as  that 
gained  from  the  French  stocks.  The  foliage  on  the  budded  stocks  re- 
mained reasonably  free  from  the  disease  until  quite  late  in  September 
when  the  stocks  in  the  untreated  portions  began  to  drop  their  leaves 
badly;  those  treated  6  times  with  Bordeaux  held  their  leaves  almost 
intact.  The  Bordeaux  proved  in  general  more  efficacious  than  the  am- 
moniacal solution  in  the  treatment  of  both  budded  and  unbudded  stocks, 
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and  6  treatments  were  more  effective  than  5.  Bat  one  noteworthy  gi 
ception  existed  in  the  first  section  treated  5  times  with  ammoniacal  s^n: 
tioii,  which  is  possibly  explainable  by  superiority  of  soil. 

Below  are  given  in  Table  4  the  notes  on  foliagfe  and  caliper  made  (Xt.> 
ber  19, 1892: 

Tablb  4. — Showing  oonditUm  of  Japan  $toek9  ob  regardB  foliage  and  oftlijMr. 


Section/ 


Bal 
Cal 
Aa2 
Ba2 
Cft2 
Abl 
Bbl 
Cbl 
Ab2 
Bb-2 
Cb2 
D-I 
D-II 
D-I  II 
D-IV 


Treatment. 


Ammoniaoal  solution,  5  treatments . 

Do 

Do 

Ammonical  solution,  6  treatments.. 

Do 

Do 

Bordeaux  mixtore  5  treatments 

Do 

Do 

Bordeaux  mixture,  6  treatments . . . . 

Do 

Do 

Untreated  (budded) 

Do 

Do 

Untreated  (not  budded) 


Eati mated  percent 
of  foliage  dropped. 


*  Designations  in  this  column  refer  to  the  vsrleties  of  "buds,"  for  detsila  of  which,  see  p.  281* 

It  is  noticeable  from  the  above  table  that  Bordeaox  mixture  afforded 
the  greatest  immunity;  also  that  the  untreated  unbudded  stocks  n^^^ 
much  less  growth  than  those  treated  with  Bordeaux.  A  reference  t^^ 
the  plan  (p.  257)  will  show  the  situation  of  the  row  (No.  IX).  When  it 
is  remembered  that  of  all  of  the  French  stocks,  those  standing  in  ^^ 
VIII  only  3J  feet  distant,  made  the  best  growth,  the  element  of  ^^ 
difference  is  hardly  to  be  considered  as  a  disturbing  factor. 


AMERICAN  PKAR  STOCKS. 


1891, — Four  TOWS  containing  1,673  stocks  were  subjected  to  a  conrs^^?^ 
treatment  similar  in  every  respect  to  that  given  the  French  and  Jap*^ 
stocks.  Owing  to  the  lateness  of  the  season  when  application  was  mBQ^ 
to  the  growers  of  American  seedlings  only  second-grade  stocks  were  to 
be  obtained.  Because  of  this  unfortunate  but  unavoidable  circnw- 
stance  no  comparison  could  be  drawn  as  to  the  comparative  valne  of 
American,  Japan,  and  imported  French  stocks.  The  results  of  the  tIe8^ 
ments  with  fungicides  while  not  as  striking  as  with  the  French  stocks^ 
are  valuable  as  adding  testimony  to  the  efficacy  of  the  Bordeaux. 
Seven  treatments  with  this  mixture  proved  entirely  efficacious,  raising 
the  percentage  of  stocks  wholly  free  from  the  disease  from  two-tent^B 
of  1  per  cent  to  39  per  cent.    On  October  9  a  count  was  madd  of  tb« 

•  See  Bull.  No.  3  Div.  Veg.  Path.,  p.  59. 
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limber  of  stocks  in  each  section  which  pashed  oat  new  leaves  because 
t*  the  severity  of  leaf-blight.    The  resnlts  of  this  count  are  as  follows: 

Tablx  5. — Skawimg  nmmber  of  American  Btock»  forced  to  put  out  new  leave$. 


Number  and  treatment  of  atocks. 


Total 
number 
re-leaved. 


Per  cent 
re-leaved. 


326  stocka  treated  7  timea  with  Bordeaux 

2H8  stockatreatedS  timea  with  Bordeaux 

313  stocks  trt;ated  7  timea  with  ammoniacal  aolufinn. 
325  stocks  treated  3  times  with  ammoniacal  solution., 
421  itooka  untreated 


7 
93 
61 
94 
152 


2.14 
82.29 
16.29 
28.92 
86.10 


189J9. — ^The  same  rows  of  stocks  were  employed  this  season  as  had 
)eeu  treated  the  previous  seasou,  as  many  as  possible  of  them  having 
3een  budded  as  described  subsequently  on  p.  261.  Those  not  budable 
Ksere  left  standing  for  further  treatment  with  fiingicides.  The  treat- 
ments were  as  described  on  pp.  262-263.  Owing  to  the  inferior  char- 
SK^ter  of  the  stocks  originally  planted  this  whole  block  would  be  consid- 
ered worthless,  afi  not  one-half  the  stocks  were  budable  in  1891.  The 
effect  of  the  Bordeaux  mixture,  however,  was  plainly  observable  and  a 
rough  estimate  made  October  19  of  the  percentage  of  foliage  still  upon 
the  unbndded  stocks  shows  the  Bordeaux  to  be  much  superior  to  the 
ammoniacal  solution,  and  6  treatments  superior  to  5. 

QUINOE  LEAF-BLiaHT  {Entomosporium  maculatum  L6v.). 

Much  that  was  said  in  reference  to  pear  leaf-blight  applies  equally 
well  to  quince  leaf-blight,  which  is  caused  by  the  attacks  of  the  same 
fungus.  The  parasite,  so  far  as  the  author's  observation  goes,  never 
attacks  the  bark  on  the  young  shoots  but  is  confined  wholly  to  the 
foliage.  The  Angers  quince  seems  more  susceptible  than  the  Orange 
and  it  is  rare  to  observe  after  the  first  week  in  September  a  block  of 
quince  cuttings  from  which  at  least  60  per  cent  of  the  leaves  have 
not  fallen.  Unlike  the  disease  on  the  pear,  the  quince  leaf-blight  often 
seriously  defoliates  bearing  trees  in  this  section  and  commonly  causes 
the  fruit-grower  much  loss  from  its  attacks  on  the  ripening  fruits,  in 
which  form  it  is  called  "fruit  spot.''* 

The  experiments  in  the  prevention  of  this  disease  were  confined  to 
one  row  of  Angers  quince  cuttings,  treated  partly  with  Bordeaux  mix- 
ture and  partly  with  ammoniacal  solution.! 

ANOKRS  QUINCR  STOCKS. 

1691. — One  row  of  609  cuttings  was  planted  and  treated  with  fungi- 
cides in  the  manner  described  on  pp.  260-263.  The  season  being  an 
nnusually  dry  one,  no  disease  of  any  consequence  appeared,  and  as 

•BuU.  3  Div.  Veg.  Path.,  pp.  65-68,  PI.  vii,  viii. 

t  For  fomials  of  fungicides  and  dates  of  treatment,  see  pp.  262-269. 
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stated  in  a  previous  publication*  the  insignificant  quantity  of  leaf 
blight  present  offered  no  opportunity  to  test  the  fdn^cides  in  a  sat- 
factory  manner. 

1892. — ^The  same  row  of  cuttings  as  employed  in  1891  was  treated  tlii> 
season,  but  one-half  or  more  of  each  section  had  been  budded  the  f^ 
previous,  as  noted  below,  p.  260.  The  treatments  were  identical  witli 
those  made  upon  the  pear  stock;  see  p.  262.  As  early  as  July  7  tbe 
leaves  on  the  untreated  section  left  without  buddin^^  showed  the  dis 
ease  plainly,  while  the  foliage  of  those  sections  treated  with  Bordeaui 
and  ammoniacal  solution  remained  free  from  the  disease.  By  August 
30  two-thirds  of  the  foliage  of  the  unbudded,  untreated  portion  bad 
fallen  to  the  ground,  while  the  treated  sections  standing  in  the  saiue 
row,  as  shown  in  the  plan,  p.  257,  row  Y,  remained  intact.  Plates  ixiv 
and  XXY  show  the  appearance  of  the  treated  and  untreated  sections. 

On  September  29  the  difference  manifested  by  these  stocks  was  not 
one  of  foliage  only.  The  twigs  of  the  treated,  upon  close  examina- 
tion, were  apparently  a  trifle  more  robust,  and  the  caliper  of  the  cut 
tings  at  the  base  showed  a  considerable  increase  not  to  be  attribated 
to  differences  in  soil.  Below  are  given  the  data  secured  from  a  careful 
calipering  of  the  unhtidded  stocks  at  the  collar,  made  October  15.  Tbe 
figures  given  are  in  thirty-seconds  of  an  inch  and  represent  the  aver- 
age diameter  of  stocks  in  each  section: 

Tablb  6. — Showing  average  caliper  of  treated  and  untreated  nnhudded  quince  f  (odbi. 


Section. 

Number  and  treatment  of  atocka. 

Averse  ' 
diameter. 

Aal 
Bal 
Cal 
Aa2 
Ba2 
Ca2 
Abl 
Bbl 
Cbl 
Ab2 
Bb2 
•Div 

IGstoclcN  treated  5  timea  with  ammoniacal  aolntion..... 

25.3      1 

16  ntoclcH  treated  5  times  with  amraoDiacal  aolotton. ...... ....... 

^2 

16  BtoclcH  tre«it«(l  5  times  with  ammoniacal  aolution 

28.3       ' 

15  stocks  treat«d  0  t  lines  with  aromuuiacal  aoliition 

25.0       1 

16  stocks  treated  6  times  with  ammoniacal  sohition 

27  0       ! 

1 5  stocks  treatecl  6  times  with  ammoniacal  soIutioD 

21.0 

15  stocks  treated  5  times  with  Bordeaux  mixture 

27.0       1 

16  stocks  treated  5  times  with  Bonleaux  mixture 

25  2       1 

16  stocks  treatoti  5  times  with  liordeaux  mixture 

25  2 

17  stocks  treated  6  times  with  Bordeaux  roixtare 

29.2 

17  stocks  treated  6  timea  with  Bordeaux  mixture. 

26u4 

90  stocks  untreated 

20  6       1 

1 

*  Unfortunately  a  section,  CbS,  was  not  staked  off  in  planning  the  experiment. 

The  inference  from  the  above  table  is  that  the  stocks  which  held 
their  leaves  through  the  season  made  a  greater  growth  in  diameter  tbaii 
those  from  which  the  foliage  dropped  in  July  and  Augast.  Taking  the 
average  of  all  stocks  treated  with  ammoniacal  solution,  94  in  number,  vre 
have  25.7  thirty-seconds  of  an  inch,  while  the  average  of  81  sto<^ts 
treated  with  Bordeaux  was  26.5  thirty-seconds.  The  better  of  these  two 
averages  (26.5)  when  compared  with  the  untreated  (20.6)  gives  an  in- 
crease in  diameter  of  5.9  thirty-seconds  or  nearly  three-sixteenths  of  an 
inch. 

•  Bull.  No.  3,  op.  cit.,  pp.  58^9. 
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CHERBY  LEAF-BLIGHT  {Cylindrosporium padi  Karsten). 

The  leaf-blight  of  cherries  caused  by  the  same  species  of  fungris  as 
1  hat  producing  plum  leaf-blight,  is  very  widespread.  Scarcely  a  wild 
species  of  the  genus  Prunus  is  entirely  exempt  from  the  disease,  and  at 
all  stages  from  seedlings  in  the  seed  bed  to  old  bearing  trees,  cultivated 
cherries  are  subject  to  its  attacks.  The  greatest  variation  exists,  how- 
ever, as  regards  the  susceptibility  of  different  varieties,  some  being 
nearly  exempt  and  others,  as  the  English  Morello,  materially  damaged 
by  it.  Remarkable  cases  of  immunity  are  sometimes  observed.  Of 
seedlings  used  for  budding,  only  the  Mazzard  seems  in  any  serious  de- 
gree damaged  by  the  disease.  In  unfavorable  years  the  defoliation  is 
so  serious  as  to  render  the  first  year's  growth  of  stocks  almost  insig- 
nificant. Mazzard  seedlings  of  the  second  year  are  also  badly  attacked. 
The  greatest  damage  probably  occurs  where  Mazzard  stocks  are  budded 
with  susceptible  varieties,  in  which  case  the  cumulative  effects  of  the 
disease  appear.  It  should  be  noted  here,  however,  that  the  cherry 
leaves  attacked  by  the  parasite  remain  attached  to  the  stocks  long 
enough  to  take  on  the  yellow  autumn  tints  characteristic  of  foliage 
from  which  the  valuable  ingredients  of  potash  and  phosphoric  acid 
have  been  removed.*  It  is  probable,  although  no  experiments  have  to 
my  knowledge  been  made  to  establish  it,  that  the  premature  fall  of  the 
leaves  does  not  entail  so  great  a  loss  to  the  cherry  seedling  as  does 
the  fall  of  the  x)ear  foliage,  which  drops  while  still  green. 

The  experiments  in  the  prevention  of  this  disease,  extending  over  a 
period  of  two  seasons,  were  made  upon  the  two  well-known  kinds  of 
stocks,  Mahaleb  and  Mazzard.  In  1891  only  the  stocks  not  yet  budded 
were  treated,  while  in  1892  the  stocks  budded  in  the  &11  of  1891  were 
sprayed,  suitable  control  being  left. 

For  record  of  budding  see  pp.  258,  260.  Bordeaux  mixture  and  am- 
moniacal  solution  of  standard  strength  were  employed  in  1891  j  ammo- 
niacal  solution  of  standard  strength  and  Bordeaux  of  one- third  strength 
in  1892.t 

MAHALEB  CHERRY  STOCKS. 

1691. — One  row  of  449  stocks  was  planted  and  treated  with  fungicides 
at  the  dates  described  for  all  the  stocks  on  p.  263.  One-half,  excepting 
controls,  received  6  and  the  other  3  sprayings.  One-half  were  treated 
with  ammoniacal  solution,  the  other  with  Bordeaux.  As  mentioned  in 
Bulletin  No.  3, J  where  an  account  of  this  experiment  has  already  been 

*  According  to  the  prevailing  yiews  of  the  physiological  botanists,  Pfeffer,  Sac  lis, 
Detmer,  Wiesner,  and  others,  the  valuable  mineral  constituents  of  leaves  are  with- 
drawn from  them  at  the  same  time  as  they  become  yellow  and  before  they  fall  to  the 
ground;  but  the  recent  paper  of  Wehmer,  Die  dem  Laubfall  voraufgehende  vermeint- 
liche  Blattentleerung.  <C^Ber,  d.  deutsoh,  boU  Geaellsch,  10  Jahrg,,  Heft,  5,  |>p.  15g-16S^ 
indicates  that  the  grounds  for  this  belief  may  not  have  been  sufficiently  proven,  and 
the  whole  subject  needs  further  investigation. 

t  See  p.  262  for  formul»  of  all  fungicides  used. 

iOp.  cit..  p.  53. 
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givoD,  the  loaf-blight  was  not  present  in  any  considerable  amount  dc 
ing  the  season  and  the  efficacy  of  the  two  fungicides  was  not  giveiii  • 
test  of  any  severity.    The  treated  x>ortious,  however,  remained  freer  I 
from  disease  than  the  untreated. 

189J2.— The  same  row  which  had  been  budded  in  the  fall  of  1891  m 
described  subsequently,  was  treated  this  season  in  a  manner  precistlj 
similar  to  that  described  for  the  pear  stocks  on  page  263.  Care  was  takti 
that  the  undersides  of  the  leaves  were  wet  by  the  spray  and  to  a^ 
complish  this  the  Vermorel  nozzle  was  directed  upwards.  On  June  24 
the  first  signs  of  leaf-blight  were  noticed  upon  the  budded,  mitreattnl. 
stocks,  the  unbudded  stocks  remaining  alnlost  entirely  free  throughout 
the  season.  By  July  16  the  leaves  of  the  untreated  began  to  fall  and 
continued  dropping  until  many  of  the  stocks  were  left  nearly  leaflet 
On  October  4  a  careful  count  was  made  of  the  number  of  leaves 
which  had  fallen  from  each  individual  stock  in  the  row.  This  was  ac- 
complished, in  a  comparative  way,  by  counting  the  leaf- scars  on  each 
stock.  Below  is  given  for  convenience  a  condensed  statement  of  the 
condition  of  the  stocks  with  regard  to  height,  diameter  3  inches  above 
the  union,  and  freedom  from  leaf-blight.  All  numbers  represent  aver 
ages.  Height  above  ground  (measured  September  28)  is  represented 
in  feet  and  inches,  while  the  figures  for  diameter  (measured  October  15i 
are  in  thirty-seconds  of  an  inch.  Only  budded  stocks  are  here  taken 
into  account. 

Table  l,^Shomng  condition  of  budded  Mahaleb  stocks^  treated  and  untreated,  ae  regurd* 

foliage  and  measurewenti. 


Section. 


Aal 

Aa2 

Abl 

Ab2 

D-m 

Bal 

Ba2 

Bbl 

Bb2 

Dull 
Cal 

Ca2 

Cbl 

Cb2 

D-I 

Kamben,  kindfl,  and  treatment  of  stocks. 


16  bndded  Windsor  stocks.  Ammoniacal,  6 
treatmentfi 

18  budded  Windsor  stocks.  Ammoniacal,  6 
treatments 

13  budded  Windsor  stocks.  Bordeaux,  5trea^ 
ments 

17  budded  Windsor  stocks.  Bordeaux,  6  treat- 
ments  

7  budded  Windsor  stocks.    Untreated 

18  budded  Yellow  Spanish  stocks.  Ammo> 
niacal,  5  treatments 

17  budded  Tnllow  Spanish  stocks.  Ammoni- 
acal, 6  ^reatmenta 

18  budded  Yellow  Spanish  stocks.  Bordeaux, 

5  treatments 

18  budded  Yellow  Spanish  stocks,  Bordeaux, 

6  trealments 

8  budded  Yellow  Spanish  stocks.   Untreated.. 
16  bndded  Montmorency  stocks.  Ammoniacal, 

6  treatments 

18  budded  Montmorency  stocks.  Ammoniacal, 

6  treatments 

22  budded  Montmorency  stocks.     Bordeaux, 

5  treatments 

16  budded  Montmorency  stocks.    Bordeaux, 

6  treatments 

4  budded  Montmorency  stocks.    Untreated  . . . 


ATerag» 
nurabeft 
of  leaves 

fallen 
'>ctoberi. 

Averafn 

height  above 

ground. 

caliper 

3  inches 

above 

union. 

&0 

isrt. 

Inekn. 
8 

S3 

7.8 

10 

23 

13.1 

0 

U 

7.4 
54.8 

25 

16 

6.4 

23 

6.4 

21 

7.3 

21 

4.8 
81.3 

23 
16 

&5 

21 

10.3 

21 

4.0 

31 

6.1 
66.7 

19 
17 
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The  conclusion  which  can  be  drawn  from  the  table  seems  to  be  that 
tbe  treated  sections  held  their  leaves  better,  made  as  good  a  growth  in 
height,  and  without  exception  a  greater  growth  in  diameter,  or  **cali- 
per,"  than  the  untreated  sections.  That  this  increased  growth  was  due 
entirely  to  the  fungicide  it  will  not  be  possible  to  maintain,  for  this  differ- 
ence may  possibly  have  been  brought  about  in  part  or  wholly  by  varia- 
tion s  in  the  soil.  That  none  of  the  mixtures  injured  the  "buds"  it  is 
believed  is  clearly  shown. 

The  answer  to  question  3,  as  to  the  effect  of  fungicides  on  the  growth 
of  budded  stocks  is  here,  for  the  Bordeaux  mixture  at  least,  satisfac- 
torily found,  for  both  Windsor  and  Yellow  Spanish  stocks  did  better 
under  treatment  with  Bordeaux  than  without  treatment.  There  still 
remains  a  doubt  as  to  the  beneficial  effect  of  ammoniacal  solution. 
In  all  cases  where  used  it  was  apparently  slightly  injurious  to  the 
foliage.  The  leaves  assumed  a  yellowish  unhealthy  appearance.  Plates 
xxYi  and  xxvu  show  the  comparison  between  treated  and  untreated 
"buds." 

HAZZABD  CHERRY  BTOCKS. 

1891. — One  row  of  468  stocks  was  experimented  with,  receiving  as 
nearly  as  possible  a  course  of  treatment  identical  with  that  given  the 
Mahaleb  stocks.  During  the  season,  as  in  the  case  of  the  Mahalebs, 
only  an  insignificant  amount  of  leaf-blight  was  present,  affording  no 
opportunity  to  test  the  fungicides.  The  powdery  mildew  {Podo^phcera 
oxydcanthiB  (DO.)  Winter  t)  made  its  appearance  in  small  amount  on 
the  stocks  in  August  and  offered  an  opi>ortunity  to  observe  the  bene- 
ficial effects  of  Bordeaux  mixture  in  the  treatment  of  this  disease. 
Seven  treatments  with  Bordeaux  materially  decreased  the  amount  of 
the  disease  and  proved  superior  to  seven  treatments  with  ammoniacal 
solution.*  Three  early  treatments  with  either  fungicide  had  no  pre- 
ventive effect. 

189:3, — ^The  same  row  as  that  treated  in  1891  was  used  this  season, 
but  budded  with  three  different  varieties  identical  with  those  budded 
on  the  Mahaleb  stocks  as  shown  in  the  table  on  p.  260.  The  treat- 
ments were  similar  in  all  respects  to  those  given,  the  Mahaleb  stocks. 
The  condition  of  the  stocks  at  the  close  of  the  season  is  shown  by  the 
following  table: 

'See  BuU.  No.  3  Div.  Teg.  Path.,  1892,  p.  58. 
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Tadlk  S.-^Showing  condition  of  hudded  MoEzard  itoeJcM  trtated  and  unireattd  at  rt^ardt 

foliage  and  moatnrementg. 


Section. 

Kumber,  kinds,  and  treatment  of  atooka. 

Average 
number 
of  leaves 
fallen 
Oct.  10. 

Average  height 
above  ground. 

above 
anion. 

Aal 

Aa2 

Abl 

Ab2 

D-I* 
Bal 

Ba2 

Bbl 

Bb2 

D-II 
Cal 

Ca2 

Cbl 

Cb2 

25  budded  Windsor  stocks;  ammoniaeal    5 
treat  tnents 

6.0 

6.8 

8.4 

5.3 
18.7 

4.2 

4.6 

2.0 

2.5 

8.7 

8.3 

8.6 

5.9 

5.0 
84.8 

Feet. 

Jiaftat. 
10 

10 
10 

18        1 

30  buddetl  Windsor  stooks;   ammoniacal,  6 
treatments 

1 
20 

27    budde«l    Windsor   stocks;    Bordeaux,    5 
treatments 

20 

27   budded    Windsor  stocks;    Bordeaux,    8 
treatments 

30 

11  budded  Windsor  stocks ;  untreated 

20 

27  budded  Yellow  Spanish  stocks ;  ammonia- 
cal. 5  treatmenta 

«w             1 

19         1 

28  budded  Yellow  SpanLah  stocks;  ammonia- 
cal, 8  treatments 

21 

31  budded  Yellow  Spaniah  stooks ;  Bordeaux, 
5  treatments 

18 

31  budded  Yellow  Spanish  stocks;  Bordeaux, 
8  treatments 

18         1 

14  budded  Yellow  Spanish  stocks;  untreated. 

20  budded  Montmorency  stocks ;  ammoniacal, 

5  treatments 

15 
18 

18  budded  Montmorency  stooks ;  ammoniacal, 
8  treatmenta 

17 

28  budded  Montmorency  stooks;  Bordeaux,  5 
treatmenta 

17 

28  budded  Montmorency  stocks;  Bordeaux,  8 
treatmenta , 

1 
17 

7  budded  Montmorency  stocks;  untreated 

14 

*  By  an  ac«ident  thia  section  received  one  late  apraying  with  Bordaaiuc  and  henco  it  is  rendered  un- 
fit for  comparison. 

The  disease  did  comparatively  little  damage  upon  these  stocks,  but 
as  shown  by  the  table,  the  treated  sections  were  superior  to  the  un- 
treated, and  the  Bordeaux  slightly  superior  to  the  ammoniacal  solution 
when  6  treatments  are  compared.*  The  dilQlerence  between  5  and  6 
treatments  was  not  very  marked. 

A  comparison  of  the  two  tables  brings  out  the  fact  which  is  note- 
worthy in  this  connection,  that  the  ^^buds^t  on  MaJialeb  stocks  aver- 
aged greater  in  diameter  throughout  than  those  on  the  Mazzard.  This 
difference  is  constant  when  stocks  receiving  the  same  treatment  are 
compared  in  each  row,  with  the  exception  of  the  untreated  section  of 
Windsors  when  compared  with  that  treated  once  by  mistake.  This 
constant  difference  in  diameter,  at  3  inches  above  the  base  {"  caliper"), 
is  of  such  importance  as  to  merit  further  observations.  The  author  re- 
grets that  the  control  rows  were  left  so  small,  and  feels  warranted  iu 
drawing  only  the  general  conclusion,  which  was  strikingly  demonstrated 
that  the  fungicides  were  effective  to  a  remarkable  degree  in  preventing 
the  disease  and  that  treated  stocks  made  the  best  growth. 

*  The  superiority  of  Bordeaux  is  not  fully  shown  by  the  figares,  as  in  every  case 
the  effect  of  the  ammoniacal  solution  was  evidently  injurious  to  the  health  of  the  foli- 
age. 

t  The  term  ''  bud"  is  here  used,  as  among  nurserymen,  to  indicate  a  budded  stock 
after  the  top  has  been  cut  off  and  the  inserted  bud  itself  allowed  to  grow. 
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PLUM  LEAF-BLiaHT  (Oylindrosportum  podi  Earsten.) 

The  plum  leaf-blight  in  western  New  York,  aside  from  giving  much 
rouble  to  nurserymen,  does  very  great  damage  to  many  varieties  of 
earing  trees,  defoliating  them  in  August  and  September.  This  disease 
5  considered  by  the  plum-growers  in  the  vicinity  of  Geneva  as  their 
lost  persistent  enemy.  A  large  orchard  belonging  to  E.  Smith  &  Sons, 
miles  northwest  of  the  city,  was,  they  informed  me,  winter-killed 
tbont  thirty  years  ago  because  of  defoliation  the  summer  previous.  It 
3  a  common  opinion  among  orchardists  that  leaf-blight,  through  its 
etarding  effect  upon  the  maturation  of  the  wood,  renders  the  trees 
ncapable  of  withstanding  the  changes  in  temperature  of  a  trying  win- 
er.  Whatever  the  explanation  of  this  fekct  may  be,  it  seems  self-evi- 
lent  that  a  tree  which  drops  its  leaves  before  the  normal  season  suf- 
fers very  material  loss. 

Of  nursery  stocks,  the  native-grown  seedlings  suffer  the  most  from 
this  disease,  often  losing  all  their  leaves  by  the  middle  of  August.  My- 
robolan  and  Marianna  stocks  are  not  to  any  extent  subject  the  first 
season.  In  entire  contradistinction  to  the  immunity  exhibited  by 
pear  <<  buds  "  which  resist  to  a  remarkable  degree  pear  leaf-blight,  the 
budded  plum  stocks  are  particularly  susceptible  to  plum  leaf-blight 
Apparently  the  same  conditions  of  rapid  growth  which  afford  immunity 
in  the  one  case  tend  to  susceptibility  in  the  other.  The  two  instances 
offer  a  fertile  field  for  inquiry. 

The  exx)eriments  on  this  disease  were  made  with  Bordeaux  mixture 
and  ammoniacal  solution  upon  two  rows  of  stocks,  one  of  Marianna, 
containing  504  stocks,  and  the  other  of  Mjrrobolan,  containing  474 
stocks.  As  described  previously*  the  results  of  the  first  season's  ex- 
periment were  entirely  negative,  as  the  disease  failed  to  appear. 

On  October  9  the  three  varieties.  Early  Prolific  (Early  Elvers),  Pur- 
ple Egg  (Hudson  Eiver  Purple  Egg),  and  Italian  Prune  (Pellenburg), 
were  budded  upon  both  rows  of  stocks  as  set  forth  subsequently,  p.  258. 
Kumerous  stocks  were  left  unbudded  to  test  the  effect  of  the  fungicides 
and  the  end  of  each  row  was  left  untreated* 

The  rows  were  treated  in  1802  with  Bordeaux  and  ammoniacal  solu- 
tion, the  formulsd  of  which  are  described  on  p.  262.  One-half  the 
treated  stocks  received  5  sprayings  and  the  other  6,  at  the  dates  given 
on  p.  243.    In  all  respects  the  two  rows  were  treated  alike. 

MTROBOLAN  STOCKS. 

1892. — ^The  disease  made  its  first  appearance  in  June  upon  the  un- 
budded stocks  which  were  carried  over  from  1891,  and  strangely 
enough  only  upon  the  treated  portions.  This  dropping  of  the  treated 
Myrobolan  foliage  was  confined  to  the  leaves  situated  on  the  larger 

•  BuU.  No.  3  Div.  Veg.  Path.,  p.  58. 
1648ft-No.  3 6 
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limbs  in  the  interior  portion  of  the  bushy  growrn.  Although  only  a 
small  x>er  cent  of  the  foliage  was  thus  affected,  the  difference  between 
treated  and  untreated  was  quite  evideut.  After  the  lapse  of  three 
or  four  weeks  this  falling  of  the  leaves  ceased.  The  unbudded  stocks 
which  were  not  treated  remained  remarkably  free  from  the  disease, 
but  in  this  respect  were  excelled  by  the  Marianna  unbudded,  untreated 
stocks.  The  budded  stocks  were  not  so  soon  affected  as  the  unbudded, 
but  the  Early  Prolific  <^  buds  "in  the  untreated  section  began  dropping 
their  foliage  in  Jnly  and  throughout  the  season  were  manifestly  worse 
affected.  The  following  table  shows  the  data  collected  in  September 
and  October,  after  all  growth  had  practically  ceased  : 

Table  9. — Showing  condition  of  budded  Myroholan  stocks  treated  and  untreated^  as  re- 
gards foliage  and  fneasurements. 


Seottoo. 


Kamber,  kinds,  and  treatment  of  stocks. 


trj^.\       Average 
fallen  Oc,    «??"?i,^P" 


Avrrajre 
call  per  3  in- 
cht»  above 
nutoD.  Oc- 
tober 15. 


Aa2 

Abl 

Ab2 

D-I 
Bal 

Ba2 

Bbl 

Bb2 

D-n 

Gal 
Cs2 
Cbl 
Cb2 

D-ni 


U  budded  Early  ProUflo  atocks,  ammoniacal, 

6  treatmen  ta 

18  budded  Early  ProUAo  stocks,  ammoniacal, 

6  treatmenta 

18  budded  Early  Prolific  stocks,  Bordeaux,  5 

treatanen  ta -. 

18  budded  Early  Proliflo  stocks,  Bordeaux,  6 

treatmt^nts 

6  budded  Early  Prolific  atocka,  untreated 

13  budded  Purple  Bgg  atocka,  anunoniacal,  5 

treatmenta 

ao  budded  Purple  Egg  atocka,  ammoniacal,  6 

treatmenta 

10  budded  Purple  Egg  atocka,  Bordeaux,  5 

treatmenta 

10  buddeil  Purple  Egg  atocka,  Bordeaux,  6 

treatmenta 


10  budded  Purple  Egg  atocka,  untreated  . 

12  budded  Italian  "Fuux '      '' 

6  treatmenta. 


nne  atocka,  ammoniacid, 


16  budded  Italian  Prune  stocks,  ammoniacal, 
6  treatments 

16  budded  Italian  Prune  atocka,  Bordeaux,  6 
treatmenta 

15  budded  Italian  Prune  atocka,  Bordeaux,  6 
treatmenta 

11  buddud  Italian  Prune  atocka,  untreated . . . . 


09.8 

115.8 

06.0 

57.5 
812.& 

86.3 

32.8 

6.1 

9.7 
128.8 

15.6 

a2 

7.8 

6.3 
58.8 


Feet. 
3 
8 


Inehee. 

6 

6 

0 

8 
9 

1 

2 

8 

3 
7 

10 

7 

6 

0 
0 


14.8 

14.8 

15.4 

16.9 
14.3 

16.2 

15.1 

15.4 

15.6 
16.4 

14.3 

15.3 

15.5 

16.4 
15.0 


From  this  table  the  only  conclusion  admissible  is  in  regard  to  the 
amount  of  leaf-blight.  It  is  evident  that  the  treated  portions  lost  only 
a  small  number  of  leaves  in  comparison  with  the  untreated,  and  in  so 
far  the  fungicides  proved  effective. 


MARIANNA  STOCKS. 

1892. — ^The  treatment  of  these  stocks  was  in  all  re8x>6cts  identical 
with  that  of  the  Myrobolan  stocks  and  the  results  were  in  general  sim- 
ilar. The  treated  unbudded  stocks  lost  a  number  of  their  leaves  from 
an  early  attack  of  the  fungus  in  June  and  July,  but  the  uwtreated  un- 
budded portion  of  the  row  remained  remarkably  free  from  the  disease 
throughout  the  season,  more  so  in  this  regard  than  the  Myrobolan.    Tho 
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budded  stocks  shoved  little  superiority  in  regard  to  leaf-blight  over 
the  budded  Myrobolan  and  evidently  no  considerable  degree  of  immu- 
nity was  afforded  by  the  stock  to  the  scion.  But  a  comparison  of  the 
two  tables  brings  out  the  fi^ctthat  the  Purple  Egg'* buds''  made  mark- 
edly the  best  growth  upon  Marianna  stocks.  These  ^^buds"  averaged 
more  than  one-eighth  of  an  inch  greater  in  diameter  and  were  on  an 
average  10  inches  higher.  The  other  less  rapidly  growing  stocks  did 
not  show  snch  a  marked  difference,  and  too  much  reliance  ought  not 
to  be  placed  on  data  gathered  from  so  small  a  number  of  stocks.  Cer- 
tain it  is,  however,  that  the  Marianna  proved  superior  in  this  single 
experiment. 

Table  10. — Showing  condition  of  budded  Marianna  stocktf  treated  and  untreated,  ae  re- 
garde  foliage  and  meaenremente. 


Section. 

Kombar,  kinds,  and  traatment  of  atooka. 

Average 
number 
of  leavea 
fallen  Oc- 
tober 11. 

ATorage  height 
above  ground 
SeptenDjor  28. 

Average 
callber:i 
incfaea  above 
union,  Oc- 
tober 15. 

Aal. 

Aa2 

Abl 

Ab2 

D-I 
Bal 

Ba2 

Bbl 

Bb2 

B-II 

B-IU* 

CI 

Ca2 

Cbl 

Cb2 

9  budded  Early  Proliflo  atooka,  anunoniaoal,  5 
treatnienta • 

96.6 

6^.3 

99.6 

71.6 
611.8 

89.1 

45.1 

42.7 

26.9 
148.8 
177.8 

16.8 

17.5 

U 

12.2 

Feet. 

Inehet. 
11 

Inehe». 
15.5 
16.8 

20.2 

18.5 
15.9 

21.2 

20.6 

21.3 

20.2 
20.5 
19.2 

17.2 

14.6 

20 

19 

11  badded  Early  Proliflc  atooka,  ammoniacal. 
6  treatmentfi 

14  budded  Early  Proliflo  atooka,  Bordeaux,  6 
treatmenta 

5  budded  Early  Proliflo  atooka,  Bordeaux,  6 
treatmenta 

;o  budded  Early  Prolific  ttooka,  untreated  .... 

17  badded  Purple  Egg  atooka,  ammoniacal,  5 

treatmenta .. 

25  budded  Purple  Egg  atooka,  ammoniacal,  6 
treatmenta ........ 

17  budded  Purple  Egg  etooka.   Bordeaux,  5 
toeatmenta • .- 

21buiided  Purple  Egg  atooka,  Bordeaux,  6 
treatmenta 

14  budded  Purple  Egg  stocks,  untreated 

12  budded  Purple  Egg  stocka,  untreated 

19  budded  Italian  Prune  atooka,  ammoniacal, 
6  treatmenta 

24  budded  lulian  Prone  atooka,  ammoniacal, 
8  treatmenta 

20  budded  Italian  Prune  atooka,  Bordeaux,  5 
treatmenta # 

19  budded  Italian  Prune  atooka,  Bordeaux,  6 
treatmenta 

*  By  another  mlatake  in  budding,  thoae  atooka  which  should  have  received  ItaUan  Prune  buda  were 
budded  with  Purple  Egg  buda. 

As  regards  the  effects  of  the  treatments,  the  only  fairly  deducible 
conclusion  is  that  the  Bordeanx  mixture  and  ammoniacal  solution  pre- 
vented the  disease  to  a  notable  degree,  sufficient,  it  is  believed,  to 
warrant  further  extended  trial  in  nursery  practice.  Although  not 
evident  from  the  table,  the  ammoniacal  solution  is  in  reality  inferior  to 
Bordeaux,  as  it  injures  the  foliage  of  the  treated  "buds."  On  this 
account  it  can  not  be  recommended  for  the  treatment  of  plum  stocks. 
Plates  xxviii  and  xxix  show  the  treated  and  untreated  ^'buds"  as 
they  appeared  in  the  experiments. 
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APPLE  POWDERY  MILDEW  {Podospho^ra  oxyocanthw  (DC)  Winter ?)• 

Seedling  apples  sometimes  suffer  quite  severely  from  this  disease, 
which  attacks  their  young  shoot  tips,  often  stunting  the  growth  of  the 
seedlings  and  preventing  them  from  attaining  a  suital>le  size  the  first 
season.  Compared  with  the  injury  caused  by  the  apple  thrips,  how- 
ever, that  brought  about  by  mildew  is  surely  insignificant  and,  in  ^N'ew 
York  State  at  least,  hardly  warrants  any  expensive  measures  for  its 
prevention.  The  disease  usually  appears  late  in  September,  when  the 
principal  growth  has  been  made,  and  seldom,  if  ever,  spreads  to  vig- 
orously growing  budded  stocks,  even  when  these  are  in  close  prox. 
imity  to  diseased  seedlings.  The  malady  was  not  observed  on  bearing 
trees  in  the  neighborhood  of  Geneva. 

The  exx)eriments  for  the  prevention  of  this  disease  comprised  in  1891 
about  1,000  American  stocks  and  the  same  number  of  French  stocks, 
besides  500  seedlings.  As  stated  in  a  previous  publication,*  the  results 
of  the  first  season's  treatment  of  the  stocks  was  entirely  negative  and 
the  treatments  of  seedlings  which  were  made  on  May  21,  June  3,  24, 
July  9,  24,  and  August  8,  as  well  as  the  early  treatments  made  on  the 
first  three  dates  mentioned,  failed  entirely  to  prevent  the  appearance 
of  mildew  the  first  week  in  September.  Bordeaux  mixture  and  am- 
mouiacal  solution  alone  were  used,  the  formulsB  being  those  described 
on  p,  262.  This  failure  of  the  fungicides  is  considered  by  the  author 
merely  as  additional  testimony  to  the  fact  observed  that  the  mixtures 
were  largely  washed  off  before  the  disease  appeared.  On  August  7  the 
French  and  American  stocks  were  budded  with  Twenty  Ounce,  Fameuse 
and  Early  Strawberry  buds,  as  described  in  detail  on  p.  259,  and  in  the 
season  of  1892  the  budded,  and  such  of  the  stocks  as  were  left  unbudded 
were  treated  with  Bordeaux  mixture  and  ammoniacal  solution  at  dates 
the  same  as  for  all  other  stocks,  viz,  May  27;  June  16,  23;  July  7,  21; 
and  August  5.  One-half  the  treated  stocks  were  sprayed  5  times  on 
the  first  five  dates  mentioned,  the  other  half  were  sprayed  6  times. 

1^0  powdery  mildew  appeared  during  the  course  of  the  season,  and  in 
October  the  results  of  the  treatments  were  entirely  negative.  The  ap- 
ple thrips,  however,  attacked  the  budded  and  unbudded  stocks  and 
injured  them  severely.  The  mixtures  had,  as  might  be  expected,  no 
effect  upon  these  insects. 

DETAILS  OF  THE  EXPERIMENTS. 

The  following  pages  comprise  the  details  of  the  experiments,  which 
are  removed  from  the  general  account  in  order  to  render  the  latter  more 
comprehensible.  They  will  prove  of  interest  only  to  specialists  on  the 
subject. 

«BuU.  No.  3,  loo.  oit.,  p.  60. 
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DiAORAif  2,— Plan  of  nunery  eseperimeni  at  Genera^  N,  F. 
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*^— ^  Treated  3toB  ttmn  wUh  ammontaedi  adbUian,  (a  1). 
mtmm^  Treated  6  to  7  times  with  ammcniaeal  eoUttiqn,  fa  2J. 
mm^  Treated  4  timeM  wtih  mtxture  No,  IS. 

Untreated. 

-i^^-  Treated  8  to  B  times  with  Bordeaux,  (hi). 
■i^iM  Treated  6  to  7  times  with  Bordeaux,  fh  2J, 

The  actual  proportions  of  the  experimental  field  do  not  admit  of  any  bnt  a  dia- 
grammatic representation.  The  location  of  the  field  is  designated  in  the  records  of 
the  station  as  "main  farm  plat  B.''  The  rows  ran  east  and  west,  the  west  end  of 
each  row  being  indicated  by  a  Roman  numeral.  These  nomeralB  are  for  conven- 
ience of  reference  (see  account  following).  The  capital  letters  heading  the  sections 
of  each  row  refer  to  the  budding.  For  example :  Row  I,  Section  A,  was  budded  with 
Windsor;  Row  I^  Section  B^  with  Yellow  Spanish,  precisely  as  set  forth  below. 
The  treatments  with  fungicides  which  each  section  and  subsection  received  are 
i&»lios  ted  by  the  key  below  Diagram  2. 
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The  sections  of  the  rarions  rows  were  budded  as  below  deaoiibed. 
Row  I.  Mfthaleb  cherry  stocks  bndded  Aagost  5,  I881. 
fieotioTi      A  with  Wiudsor. 

B  with  Yellow  Spanish. 
C  with  Montmorency. 
Dl  with  Montmorency. 
Dn  with  Yellow  Spanish. 
Dm  with  Windsor. 
Div  nnbndded. 
Row  n.  Mazsard  cherry  stocks  budded  August  5»  1891. 
Section     A  with  Windsor. 

B  with  Yellow  Spanish. 
C  with  Montmorency. 
Dl  with  Windsor. 
Du  with  Yellow  Spanish. 
Dm  with  Montmorency. 
Div  unbudded. 
Row  III.  Myrobolan  plum  stocks  budded  September  10, 1891. 
Section     A  with  Early  Prolific. 
B  with  Purple  Egg. 
C  with  Italian  Prune. 
Dl  with  Early  Prolific. 
Dn  with  Purple  Egg. 
Dm  with  Italian  Prune. 
Div  unbudded. 
Row  IV.  Marianna  plum  stocks  budded  September  10, 1801* 
Section      A  with  Early  Prolific. 
B  with  Purple  Egg. 
C  with  Italian  Prune. 
Di  with  Early  Prolific 
Dn  with  Purple  Egg.* 
Dm  with  Purple  Egg.t 
Div  unbudded. 
Row  y.  Angers  quince  stocks  budded  August  6, 1S91. 
Section     A  with  Duchess. 
B  with  Anjon. 
C  with  Flemish  Beanty. 
Di  with  Duchess. 
Dn  with  Anjou. 
Dm  with  Aiyou. 
Div  unbudded. 
Row  VI.  French  pear  stocks  budded  August  7,  tBSL 
Section    Di  with  Duchess. 
Dn  with  Anjou. 
Dm  with  Flemish  Beauty. 
Div  unbudded. 
Row  Vn.  French  pear  stocks  budded  August  7, 1891. 

Section  C  with  Flemish  Beauty. 
Row  VIU.  French  pear  stocks  budded  August  7, 1891. 
Section  B  with  Ai^on. 

*  A  variety  of  recent  introduction  originated  on  the  Hudson  River, 
t  The  bndder's  blunder  in  inserting  these  in  place  of  Italian  PnmOi 
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Sow  IX.  Japan  pear  stocks  budded  Angnst  5, 1891. 
Section        A  with  Dnchess. 
B  with  Anjou. 
C  with  Flemish  Beauty. 
Dl  with  Duchess. 
Dii  with  AnJou. 
Dm  with  Flemish  Beauty. 
Div  unbudded. 

Row  X.  American  pear  stocks  budded  August  7, 1801. 
Section      Di  with  Duchess. 
Dii  with  Am'ou. 
Dm  with  Flemish  Beauty. 
Div  unbudded. 
Row  XI.  American  i>ear  stocks  budded  August  7,  IS&i. 

Section  C  with  Flemish  Beauty. 
Row  XII.  American  pear  stocks  budded  August  7,  IB&L 

Section  B  with  Ai^jou. 
Row  XIII.  American  pear  stocks  budded  August  7, 1891. 

Section  A  with  Duchess. 
Row  XIV.  American  apple  stocks  budded  August  7, 1891» 
Section       C  with  Twenty  Ounce. 
Di  with  Fameuse. 
Dn  with  Early  Strawberry. 
Dm  with  Twenty  Ounce. 
DiY  unbudded. 
Row  XY.  American  apple  stocks  budded  August  7, 1891. 
Section  A  with  Fameuse. 

B  with  Early  Strawbeny. 
Row  XVI.  French  apple  stocks  budded  August  7, 1691. 
Section       C  with  Twenty  Ounce. 
Di  with  Fameuse. 
Dn  with  Early  Strawberry, 
Dm  with  Twenty  Ounce. 
Div  unbudded. 
Row  XYII.  French  apple  stocks  budded  August  7, 1891. 
Section  A  with  Fameuse. 

B  with  Early  Strawberry. 
Row  XVni.  French  apple  seeds. 
Row  XIX.  French  pear  seeds  which  did  not  germinate. 
Row  XX.  Peach  seedlings  which  remained  healthy. 
Row  XXI.  French  i>ear  stocks  budded  August  7, 1891. 

Section  A  with  Duchess. 
Row  XXII.  Plum  seedlings  of  PrunuB  domettica.* 
Row  XXIII.  Horse  chestnut  seedlings.* 

*Tlie  results  of  treatments  of  plum  and  horse  chestnut  seedlings  are  reserred  for 
fliture  publieatiQii. 
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Table  11,—Showing  ike  number  of  hudded  etoeJce  in  each  treated  and  nntreatei  uth^ 

[The  mnaH  letter  a  Indioates  that  the  itocks  were  trpated  with  ammonical  solutioo,  ibt  kttw  h  't3i 
Ihey  were  epnived  with  BordeAoz.  The  Anibio  nnmeral  1  indicates  that  the  stocks  weretRit«ci 
tfanes,  the  namber  2  that  they  were  treated  6  times.    The  seotions  marked  I-IV  were  sot  treated. , 


Bow. 

Kindofstodk. 

SeoUon. 

Variety  of  bnd. 

Komber 
budded. 

!  ynmbrT 
1  l«ft  un- 
jboiU^. 

I 

n 
m 

IV 

V 

Kihalfh      T . , 

Aal 
Aa2 
Abl 
Ab2 
Biil 
])a2 

nbi 

Bb2 
Cal 
Ca2 
Cbl 

^ 

Dtt 
I>ni 

DIT 
Aal 
AaS 

Abl 

Ab2 

Bal 

Ba2 

Bbl 

Bb2 

Cal 

Ca2 

Cbl 

Cba 

Di 

Dii 

Diu 

Div 

Aal 

Aa2 

Abl 

Ab2 

Bal 

Ba2 

Bbl 

hb2 

(Ml 

(  a2 
Cbl 
CW2 
1)1 

Dm 

Div 

Aal 

Ani 

A  III 

Ab2 

Bal 

Bu2 

libl 

Bb2 

Cal 

Ca2 

Cbl 

Cb2 

Di 

Du 

Dm 

Div 

Aal 

Aa2 

Abl 

Ab2 

Bal 

Ba2 

Bbl 

Bb2 

G»l 

Windsor 

17 
18 
•IS 
20 
21 
22 
22 
20 
18 
20 
23 
18 
11 
11 
8 

, 

V'||»«ftra,.,.„..,rTT 

do 

do 

S      1 

do 

0 

Tellow  Suanish  ......... 

do - 

do 

do 

Montmorenoy 

do 

2      1 

do 

0 

do 

do 

40 

8S 
11 

12 
U 

71 

80 
10 
M 
15 
17 
15 
U 

Yellow  Spanish 

Windsor'^ 

Kot  budded 

Windsor 

28 
30 
27 
25 
29 
29 
81 
31 
27 
23 
29 
29 
14 
15 
15 

K7r»bol«n.....r... 

do 

do 

do 

Yellow  Spanish  

do 

......do  ....•.......••• 

do 

Montmorency 

do 

do 

do 

Windsor 

Yellow  Spanish 

MoDtnmrency 

Not  buddwl 

£arlv  Proliflc 

14 
20 
21 
19 
17 
24 
18 
16 
13 
17 
18 
18 
IS 
13 
14 

Mariaani. .......... 

;do 

do 

do 

Purple  lEgff 

do 

do 

do 

Italian  Prune     

do 

do 

Earlv  Proiiflo 

Purple  Ejrg 

Italian  Prune 

Not  biiddcd 

Earlv  Proliflc 

17 
22 
20 
15 
19 
27 
17 
22 
22 
25 
24 
23 
18 
14 
14 

Angers  quioM 

.'do 

do 

do 

Pnmle  Uss .............  . 

do 

do 

do 

Italian  Prune i...... 

do 

do 

do 

Early  Proiiflo 

Purnle  Eirff .............. 

Purple  Egg  t. •.••.••• 

Kotbudded 

Duchess  ......•>..••...... 

15 
15 
15 
15 
16 
14 
14 
16 
lA 

do 

!!!!!!do!I!"""Iir."IIi;! 

Aiv)on 

do 

do 

16 

.  IT 

Flemish  Beanty 

16 

*Flve  bnds  of  the  Montmorenoy  were  inserted  by  mistake  of  the  badder. 
tShoold  have  been  Fellanburg— mistake  of  budder. 
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LBrJK  Xl.'^Sh&wing  the  number  of  budded  etocke  in  eaeh  treated  and  untreated  aeoHan-' 

Continued. 


Kow. 


VI 

vn 

vni 

IX 


xn 


icnr 


XIV 
XV 
XVI 

xvn 
xvm 

xrx 

XX 
XXI 


KJndofttook. 


Angm  quince . 


French  pMT 
French  pear 
French  peer 
Japan  peer— 


American  peer 

American  peer 

American  peer 

American  pear 

Americen  apple  t . . . . 
American  apple  t .  • . . 

French  applet 

French  applet 

French    apple    aeed< 

Unget 

French  pear  seed  t. . . 
Peach  seedliDgst.... 
French  pear 


Section. 


Ca2 
Cbl 
Cb2 
Di 

Dm 

Vtv 

Di 

Dn 

Bin 

Div 

Cal 

Ca2 

Cbl 

Cb2 

Bal 

Ba2 

Bbl 

Bb2 

Aal 

Aa2 

A  hi 

Ah2 

Bal 

Ba2 

Bbl 

Bi>2 

Cal 

Cm2 

Cbl 

Cb2 

Di 

Dii 

Bin 

BiV 

Bi 

Bii 

Bm 

Bit 

Cal 

Cfi2 

Cbl 

Cb2 

Bal 

Ba2 

Bbl 

Bb2 

Aal 

Aa2 

Abl 

Ah2 


Aal 
An2 
Abl 
Ab2 


Variety  of  bud. 


Flemish  Beauty. . 

do ;.. 

do 

Bncbesa , 

Anion 

do* 

Not  budded 

Bncheea , 

AnJon , 

FlemiHh  Boaiitv. 

Kot  budded 

Fleniiah  Beauty., 

do 

do 

do 

Ai^ou , 

do 

do 

do 

Duchess 

do 

do 

do 

Anjou 

, do 

do 

do 

Flemish  Beauty . 

do 

do 

do 

Bnchesfl 

Anjou 

Ifleixiisb  Beauty. 

Not  budded 

Buchees 

Anjou 

Flemish  Beauty. 

Kot  budded 

Flemish  Beauty., 

do 

do 

do 

Anjou , 

do , 

do 

do 

Buclioss , 

do 

do 

do 


Bnchess 

do. 

do., 

do. 


Number 
budded. 


15 
15 
15 
15 
14 
15 


68 
69 
68 


60 
64 
60 
62 
63 
61 
60 
61 
16 
11 
14 
12 
14 
12 
18 
14 
16 
17 
13 
12 
11 
18 
14 


28 


71 
68 
57 
70 
66 
68 
40 


80 
47 


53 
46 

31 
27 


Number 
left  un- 
budded. 


14 

16 

0 

0 

1 

0 

07 

3 

2 

2 

251 

61 

60 

66 

60 

62 

63 

63 

60 

0 

11 

13 

8 

7 

12 

0 

0 

8 

11 

13 

18 

0 

0 

0 

62 

3 

5 

2 

202 

10 

11 

10 

11 

18 

8 

10 

17 

21 

83 

16 

14 


87 
48 
67 


*  Should  hare  been  Flemish  Beauty— rolHiako  of  biid(lt<r. 

t  An  DO  disease  appeared  in  the  apple  budn  flnta  is  uut  valuable.  Apple  seedlings  were  not  budded; 
peach  allowed  no  dlseaBe;  none  of  pear  seed  germinated. 

Soil,  eiooke,  and  buds, — ^The  soil  upon  which  the  nursery  was  planted  is  considered 
by  praotioal  nurserymen  as  well  suited  to  the  growing  of  plums  and  cherries  but  as 
lacking  somewhat  in  the  qualities  which  go  to  make  up  the  best  soil  for  pears  and 
apples,  being  of  insufficient  depth  and  a  trifle  too  light.  Immediately  previous  to 
the  experiment  the  soil  had  been  planted  to  com,  but  what  fertilizers  had  been 
^i»©d,  if  any,  and  what  crops  were  grown  anterior  to  that  season,  I  have  not  been 
able  to  ascertain.    No  fertilizer  was  applied  before  putting  in  the  stocks  and  tb« 
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only  treatment  the  soil  received  was  a  dressing  in  November  and  December  of  l^^l  >f 
33  wagon  loads  of  well-rotted  barnyard  manure  from  the  station  nuumre  pUtiVrj. 
evenly  distributed  between  the  rows. 

The  stocks  were  famished  by  various  nursery  firms  as  stated  in  a  previoaa  artide/ 
and  the  different  lots  were  of  apparently  equal  vigor — first  grade  with  the  excppti : 
of  American  pear  stocks,  which  owing  to  the  lateness  of  the  season  w^ere  third  gn>\t 
In  the  planting  which  was  done  between  the  dates  of  April  27  and  May  3,  eare  vi' 
taken  that  each  stock  was  firmly  pressed  into  the  soiL  Stocks  of  the  same  kind  (p^^ 
dittereot  nursery  firms  were  thoroughly  mixed  together.  In  all  respects  the  minrii 
nursery  methods  were  followed  out  us  nearly  as  possible.  The  bodding  was  done  "'^ 
the  dates  above  recorded  by  two  experienced  badders  employed  by  the  Station.  Tic 
scions  for  cherry,  pear,  and  apple  buds  were  cut  from  trees  growing  io  the  nnrarrT 
rowst  of  Selover  and  Atwood.  Plum  scions  were  furnished  by  Maxwell  ^  Buk-, 
from  their  bearing  orchard. 

Treatment  wUh  fangicidea, — Only  the  two  well-known  fungicides,  ammoniacal  so- 
hition  of  copper  carbonate  and  Bordeaux  mixture  were  osf^d.  The  formulae  used  in 
1891  were  those  in  common  use  throughout  America.  The  Bordeaux  mixture  va^^ 
diluted  in  the  treatments  for  1892  and  prepared  after  the  manner  first  proposed  jj 
Dr.  G  Patrigeon.t 

The  formulfld  are  given  below: 

Ammoni<ioal  9olutUm  qf  copper  oarhonaU,  formula  uoed  in  1891, 

Five  ounces  of  cupric  basic  carbonate  (copper  carbonate)  dissolved  in  ammonia 
(3  to  4  pints  of  26  o)  and  added  to  60  gallons  of  water.  Care  was  taken  that  all  tbe 
carbonate  was  dissolved  in  the  ammonia,  enough  being  added  for  the  solution. 

Ammoniacal  Bolution  of  copper  carbonate,  formula  need  <•  289g. 

Identical  with  the  above  in  strength.  The  carbonate  was  wetted  with  one  pint  of 
water,  previous  to  adding  the  ammonia,  to  facilitate  the  solution. 

Bordeaux  mixture^  formula  u»cd  in  1891, 

Six  pounds  of  cuprie  sulphate  (copper  sulphate  or  bluestone)  dissolved  in  12  gal- 
lons of  water.  Four  pounds  of  stone  lime  slaked  in  a  small  quantity  of  water  and 
made  np  to  3  or  4  gallons  of  thin  milk.  The  lime  was  added  slowly  to  the  capric 
sulphate  and  the  whole  made  up  to  22  gallons. 

Bordeaux  mixture,  formula  used  in  1899, 

Two  pounds  cnpric  sulphate  dissolved  in  15  gallons  of  water.  Two  pounds  Bh<ide 
Island  stone  lime  slaked  in  small  quantity  of  water  and  made  np  to  5  gallons. 
The  lime  was  added  slowly  to  the  cuprio  sulphate,  testing  the  mixture  frequently 
during  the  addition  with  a  few  drops  of  a  concentrated  solution  of  potassiojii  fer- 
rocyanide  (yellow  pnissiate  of  potash)  and  ceasing  the  addition  of  the  lime  when 
no  red  color  wm  given  to  the  drops  of  the  fcrrocyanide.  For  convenience  this  may 
be  called  a  60-gallon  formula,  as  it  requires  that  amount  of  water  to  contain  aa 
much  copper  sulphate  as  the  standard  strength,  vis,  6  pounds. 

•  Bull  No.  3,  Div.  Veg.  Path.,  p.  57. 

t  A  practice  much  in  vogue  among  nurserymen,  but  certainly  not  founded  npon  a 
knowledge  of  the  laws  governing  bud  variation.  ITie  selection  of  buds  from  indi- 
vidual bearing  trees  of  known  vigor  and  productiveness  is  insisted  npon  by  the  best 
cultivators. 

tPatrigeon,  G.  Bevue  VWcoJe,  <rJonT,  d*  Agric.  Pratique,  1890,  t.  I.  64e  snn^e, 
D.  701. 
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The  treatments  were  begun  in  1891  aboat  three  weeks  after  planting,  when  the 
rst  leaves  were  nearly  three-fourths  grown.  The  dates  upon  which  the  applications 
ere  made  were  May  21,  June  8,  June  24,  July  9,  July  24,  August  8,  and  August  28. 
9  indicated  above  in  the  plan,  half  of  each  section  was  treated  three  times.  Those 
eated  three  times  were  sprayed  on  the  first  three  dates  mentioned. 
In  1892  the  treatments  were  begun  on  May  26,  when  the  leaves  had  attained  full 
zo,  and  the  first  appearance  of  the  disease  was  observed.  The  dates  of  treatment 
re  May  26-27,  June  15-16,  June  23,  July  6-7,  July  21,  and  August  5.  In  order  to 
[>l)ly  the  mixture  more  thoroaghly  the  spray  was  passed  rapidly  over  the  plants 
nil  the  operation  repeated  after  the  first  spraying  had  dried.*  This  method  insured 
9  near  a  complete  coating  of  the  fungicide  as  possible,  and  it  was  found  that  the 
•ordeaux  mixture  of  this  weak  strength  adhered  with  remarkable  tenacity,  being 
lainly  visible  twelve  weeks  after  application,  t  Care  was  taken  to  spray  the  under 
ide  of  the  leaves  on  the  cherry  and  plum  stocks,  but  pear,  quince,  and  apple 
tocks  were  sprayed  from  above. 

The  treatments  of  1892  were  not  continued  so  late  in  the  season  as  those  of  1891, 
nd  the  different  sections  received  respectively  five  and  six  sprayings,  instead  of  three 
nd  six  as  in  1891.  Those  receiving  five  sprayings  were  treated  on  the  first  five  dates 
lentioued  above.  The  actual  amount  of  the  fungicides  used  will  be  of  little  value  in 
stimating  the  quantities  that  will  be  necessary  in  treatments  on  a  large  scale,  but 
or  the  convenience  of  other  experimenters  it  may  be  roughly  estimated  to  equal  3^ 
o  4i  gallons  of  solution  per  1,000  one-year-old  stocks  and  proportionately  more 
or  budded  stocks.    By  one-year-old  stocks  is  meant  stocks  previous  to  budding. 

The  spraying  was  done  with  a  W.  ^  B.  Douglass  ''Perfection''  knapsack  sprayer, 
vhich  proved  moderately  satisfactory,  although  a  hand- wheel  machine  would  un- 
loubtedly  have  been  better. 

DESCRIPTION  OF  PLATES.t 

PULTB  XXI.  French  pear  stocks,  planted  in  1891  and  treated  7  times  with  Bor- 
deaux mixture,  full  strength;  left  unbudded  in  the  fall  and 
treated  6  times  with  Bordeaux,  one-third  strength,  in  1892. 
These  could  properly  be  called  3-year-old  seedlings.  Situation 
of  stocks,  Row  VIII,  east  end. 
XXII.  French  pear  stocks,  similar  to  those  in  Plate  xxi,  but  without 
treatment  either  in  1891  or  1802.  Situation  of  stocks,  Row  VI, 
east  end.    Showing  defoliation  caused  by  Entomoaporium, 

XX III.  French  pear  stocks,  similar  to  those  in  Plate  xxi,  but  treated  7 

times  in  1891  and  6  times  in  1892  with  ammoniacal  solution. 
Situation  of  stocks,  Row  VIII,  near  center. 

XXIV.  Angers  quince  stocks,  planted  as  cuttings  in  1891  and  treated  7 

times  with  Bordeaux  full  strength  the  first  season,  left  un- 
budded in  the  fall,  and  treated  6  times  with  Bordeaux  one- third 
strength  in  1892.  These  could  properly  be  called  3-year-old 
cuttings.  Situation,  Row  V,  near  east  end. 
ZXV.  Angers  quince  stocks,  similar  to  those  in  Plate  xxiv,  but  without 
treatment  either  in  1891  or  1892.  Situation,  Row  V,  east  end, 
one  rod  east  of  those  in  Plate  xxiv.  Showing  defoliation  by 
Entomosporium. 

*  Suggested  first  by  N.  A.  Cobb,  Dialogue  concerning  the  manner  in  which  a  poison- 
onB  fiipray  does  its  work  in  preventing  or  checking  blight.  <CAgricuUural  Gazette 
^'  S.  Walee,  Vol.  n,  pp.  779-786. 

t  These  double  sprayings  were  made  on  the  first,  fourth,  fifth,  and  sixth  treatments 
Only. 

t  All  plates  are  reprodnceil  from  photographs  taken  8  feet  from  the  stocks  on  Sep* 
t«mber  29  and  October  11. 
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Plat*     XX VL  Windsor  "  bfids,**  on  Mahaleb.    The  Mabaleb  stocks  wen  t^  r 
7  times  in  1891  with  Hordeanx  mixture  and  the  '-buds"  ▼'' 
treated  6  times  in  1892  with  Bordeaux  ouA^third  strength.  ^  * 
nation.  Bow  I,  near  west  end. 
XXVII.  Windsor  <'buds/'  on  Mahaleb.    Similar  to  thooe  in  Platen 
but  untreated  both  in  1891  and  1892.    Situation^  Bow  Li<' 
east  end,  showing  defoliation  by  Vylindrogporimm, 
XXVIII.  Early  ProliAc   <'bnds/'  on  Myrobolan.    The  Myrobolan  §u 
were  treated  7  times  in  1891  with  Bordeaux  and  the''i<-* 
were  treated  6  times  with  Bordeaux  one-third  strraigth  is  ^  > 
Situation,  Bow  III,  west  end. 
XXIX.  Early  Prolific  ''buds,"  on  Marianna.    Similar  to  those  in  F^  - 
XXYili,  but  untreated  both  in  1891  and  1892.    (Tbediffrre.  - 
of  stocks  upon  wbich  budding  was  done  made  no  diffeivi  - 
as  regards  the  leaf-blight;  hence  the  fact  that  the  "bad^":- 
Plate  xxvui  were  on  Myrobolan  stocks  and  in  Plate  xni 
were  on  Marianna  does  not  affect  the  comparison.)    Situiitio:. 
Bow  IV,  east  end. 


EXPERIMENTS  VllTH  FUNGICIDES  IN  THE  REMOVAL  OF  UCHENS 

FROM  PEAR  TREES. 

By  M.  B.  Waite. 

(FlstM  XXY.YYYI.) 

While  conducting  experiments  in  the  large  Bartlett  pear  orchard 
near  Scotland,  Va.,  on  the  James  Eiver,  owned  by  the  Old  Dominion 
Fruit  Company,  the  abundance  of  lichens  on  the  trees  attracted  atten 
tion.  Below  are  given  a  few  notes  on  their  occurrence,  and  someobs^r 
Tations  on  the  efi'ects  of  Bordeaux  mixture  and  other  fungicides  npi^o 
them. 

Lichens  are  not  ordinarily  regarded  as  injurious  to  the  trees  on  which 
they  grow.  They  are  epiphytic  rather  than  parasitic,  many  8pecie> 
living  on  old  fences  and  rocks,  as  well  as  on  the  bark  of  trees.  Orcli 
ardists  are  more  apt  to  regard  them  as  injurious  than  botanists,  the 
former  generally  looking  upon  them  as  obnoxious.  The  fact  that  vari- 
ous washes  have  been  recommended  to  be  used  on  fruit  trees  against 
the  lichens  as  well  as  the  insects  they  foster,  is  some  evidence  of  this 
Scraping  the  bark  of  the  trees  has  also  been  recommended  for  remov 
ing  these  pests. 

Lichens  seem  to  attack  most  severely  trees  which  are  not  in  a  viffor 
ous  condition.  Trees  not  well  fed,  and  weakened  by  leaf-hhght  or 
other  fungous  diseases,  foster  them  better  than  healthy  trees  and  do 
doubt  become  still  further  weakened  by  their  load  of  lichens.  The 
question  of  course  arises:  Is  the  tree  made  less  thrifty  by  theUchensor 
is  it  infested  with  lichens  because  it  is  not  thrifty  I  At  any  rate  trees 
badly  infested  are  usually  weak  trees,  inferior  to  the  general  average 
of  the  orchard,  and  present  a  very  ragged  appearance.    The  presence 
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of  licbens  on  the  trees  is  certainly  not  desirable  even  if  not  positively 
objectionable. 

It  should  be  not<ed  that  the  lichens  live  not  only  on  the  rough  exfoli- 
ating bark  of  the  trunk  and  larger  limbs,  but  on  the  smooth  growing 
bark  of  the  smaller  biaDches.  In  fact  the  smooth  branches  seem  to  have 
considerably  more  on  them  than  the  old  trunks.  The  fruticose  forms 
are  firmly  attached  to  the  smooth  bark  by  a  small,  expanded,  disk-Uke 
portion  of  the  thallus.  The  crustaceous  forms  grow  tightly  appressed 
to  the  bark,  or,  according  to  Tuckerman,*  the  lowest  forms  grow  beneath 
the  outermost  layers  of  the  cells  of  the  bark.  We  see  how  closely  the 
lichen  structure  is  united  to  its  supporting  bark.  If  not  in  actual  con- 
tact it  is  8ex>arated  from  the  green,  liviDg  bark  cells  only  by  an  ex- 
ceedingly thin  layer  of  cork  three  or  four  cells  deep  and  not  thicker  than 
tissne  paper.  Furthermore,  many  species  seem  to  be  restricted  to  the 
smooth  bark.  It  seems  highly  probably  then  that  lichens  which  are  in 
such  close  connection  with  the  living  bark  and  are  more  or  less  restricted 
to  it,  take  something  from  the  tree.  Possibly  this  consists  only  of  some 
essential  mineral  matters,  but  perhaps  also  of  elaborated  sap,  and  even 
if  they  take  nothing  from  the  trees  their  presence  may  seriously  inter- 
fere with  the  frmctions  of  the  bark. 

The  Bartlett  pear  orchard  above  mentioned  has  been  planted  about 
seventeen  or  eighteen  years.  The  trees  were  headed  low,  and  allowed 
to  grow  as  low,  pyramidal  standards.  Many  of  the  trees  had  their 
branches  completely  fringed  with  lichens  (see  Plate  xxx).  Where 
the  fruticose  and  foliaceous  forms  did  not  cover  the  limbs  the  spaces 
were  filled  with  the  crustaceous  species.  The  fringe-like  and  foliaceous 
forms  are  more  conspicuous,  but  the  crustaceous  forms  are  probably 
more  injurious. 

I  am  inclined  to  think  that  lichens,  when  abundant,  do  considerable 
injury  to  the  trees,  although  it  is  hard  to  get  any  positive  evidence 
to  bear  out  this  belief.  The  badly  infested  trees  occur  in  this 
orchard  in  patches  of  several  acres  in  extent,  although  almost  any- 
where on  the  200  acres  the  trees  were  found  carrying  more  or  less  of 
the  crustaceous  forms,  if  not  the  larger  growths.  The  crust-like  lichens 
give  to  the  normally  smooth  yellow  bark  a  grayish,  dappled,  or  spotted 
appearance,  noticeable  from  a  distance. 

EXPEBIMENTS  WITH  BOBDEAUX  MIXTUBB. 

A  block  10  trees  square,  containing  in  all  about  80  trees,  was 
severely  pruned  back,  the  whole  top  of  each  tree  being  removed,  leav- 
ing only  the  body  and  main  limbs.  This  severe  treatment  and  the 
washing  described  below  were  directed  primarily  against  a  twig  disease, 
which  will  be  reported  on  at  another  time.  The  object  was  to  remove 
the  twigs  and  small  branches  and  then  to  disinfect  the  remaining  parts 
of  the  tree  of  all  fiingi,  lichens,  etc. 

'Syoopsia  of  Noith  American  lichens,  p.  vm. 
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At  the  suggestion  of  Mr.  Oalloway,  Bordeaux  mixture  was  tried  f : 
this  purpose,  apph'ed  with  a  whitewash  brush.  This  treatment  ^j 
entirely  successtiil  against  the  lichens.  The  strength  nsed  was  do;/ 
that  of  the  old  formula,  or  6  pounds  of  copper  sulphate  and  4  jkjui  .♦ 
of  lime  in  11  gallons  of  water.  The  mixture  was  applied  to  ahoat  fv^ 
thirds  of  the  trees  March  16.  A  storm  of  rain  and  snow  freeziLg  •: 
the  trees  stopped  the  work,  but  the  remaining  trees  were  painted  tl: - 
or  four  days  later.  In  using  the  mixtui'e  we  had  some  little  difficulrv 
in  wetting  the  lichens  by  means  of  a  brush.  It  was  slower  paintii]:  i 
tree  covered  with  fringe-like  lichens  than  one  with  smooth  bark.  !<:•  i 
minutes  was  found  to  be  a  rather  short  time  to  cover  one  of  these  sid;uI 
trees.  Probably  two  minutes  would  sufSce  for  thoroughly  wetting  tb:r 
same  trees  with  a  sprayer,  although  a  more  dilute  mixture  would  liave 
to  be  used. 

It  was  evident  at  the  time  of  making  the  applications  that  the  mixtnn 
was  taking  efi'ect.  A  few  minutes  after  being  wet  with  the  mixtmv  tb- 
lichens  assumed  a  greenish,  ochraceous  color,  quite  different  from  tbe:r 
normal  grayish  tint.  On  visiting  the  place  again  on  April  8  examina- 
tion showed  that  the  lichens  were  all  dead.  The  frutieose  and  fohactH»a> 
forms  were  drooping  and  shriveled,  while  all  were  colored  a  yellowish 
or  brownish  tint  (see  Plate  xxxi).  During  the  spring  frirtber  opptir 
tuni  ties  occurred  for  observing  the  effect  of  Bordeaux  mixture  on  licbecN 
while  spraying  trees  in  the  same  orchard  for  leaf-blight  and  other  fan 
gous  diseases.  For  this  purpose  the  diluted  formula  (6  pounds  of  copptr 
sulphate  and  4  pounds  of  lime  in  50  gallons  of  water)  was  used.  Al- 
though  no  special  effort  was  made  to  spray  lichens  with  the  mixture-  it 
was  found  that  whenever  thoroughly  wet  with  it  they  were  killed.  Tbe 
weak  Bordeaux  turned  them  yellow  in  the  same  way  as  did  the  stn^n j 
mixture  painted  on  the  trees.  On  the  foliaceous  forms,  whenever  a  few 
tiny  drops  of  the  spray  struck,  the  yellow  spots  resulting  were  plainly 
visible.  Prbbably  the  best  way  would  be  to  use  the  regular  old  fonnnb 
for  Bordeaux  and  apply  it  with  a  sprayer  when  any  considerable  nnJDl»er 
of  trees  are  to  be  treated,  unless  it  should  be  demonstrated  that  the 
more  dilute  Bordeaux  is  equally  effective. 

EXPERIMENTS  WITH  OTHEB  FTTNGMOIDBS. 

The  satisfactory  results  with  Bordeaux  mixture  led  to  the  belief  tluu 
eau  celeste  might  be  still  more  effective.  This  fungicide  is  more  i''»r 
rosive  to  the  leaves  of  higher  plants,  and  is  in  solution,  so  that  it  can  I* 
absorbed  by  a  lichen.  It  was  also  thought  desirable  to  test  different 
strengths.  For  this  purpose  eau  celeste  was  made  up  according  to  tin' 
original  formula,  and  dilutions  made  of  part  of  this  by  adding  2, 3,  ami  5 
parts  of  water  to  1  part  of  the  mixture.  Each  strength  of  the  fuD^rifi'^^ 
was  sprayed  upon  the  lichen-covered  trunks  of  3  trees  until  the 
lichens  were  wet.    A  branch  of  foliage  on  each  tree  wafi  also  sprayed  'O 
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comparison.  At  that  dat«  the  i)etal8  of  the  pear  trees  were  falling 
and  the  young  leaves  just  expanding. 

One  week  after  the  application  notes  were  taken  as  to  the  effect.  On 
each  tree  foliage  on  the  sprayed  branch  was  injured,  even  where 
the  mixture  was  diluted  5  to  1.  The  injury  consisted  of  small  brown 
6x>ecks  occurring  over  the  leaves  and  larger  brown  spots  around  the 
margins  where  the  liquid  had  collected  in  drops.  Besides  this  there 
was  a  general  yellow  appearance  and  arrested  growth.  The  one-sixth 
strength  did  very  nearly  as  much  damage  as  the  full  strength.  The 
lichens  seemed  to  be  harmed  but  little.  The  foliaceous  forms  were  dis- 
colored somewhat  and  were  injured  the  most.  They  were  turned 
slightly  reddish  or  purplish.  The  fruticose  forms  were  not  visibly 
clianged.  As  with  the  foliage,  the  results  from  using  different  strengths 
of  the  solution  varied  but  little.  The  ftill  strength  was  scarcely  more 
effective  than  the  one-sixth  dilution.  The  strong  solution  turned  the 
foliaceous  forms  a  little  redder  and  scorched  the  leaves  a  little  more, 
the  difference  being  only  in  degree.  An  examination  of  the  trees  in 
July  showed  no  decided  further  change  in  the  sprayed  lichens,  and 
altogether  the  effect  of  eau  celeste  was  unsatisfactory  and  indefinite. 
The  injury  to  the  foliage  would  make  no  difference  because  the  treat- 
ment could  be  made  in  winter. 

At  the  time  the  experiments  with  eau  celeste  were  carried  on,  a 
trial  was  made  with  chloride  of  lime,  1  per  cent  solution,  and  bichlo- 
ride of  mercury,  one-tenth  of  1  per  cent  solution.  Both  of  these  solu- 
tions caused  the  foliage  to  become  of  a  sickly  yellow  color,  but  had 
scarcely  any  effect  on  the  lichens.  They  were  turned  a  little  yellow  in 
a  few  places  where  the  solution  settled  in  drops,  but  the  msgority 
looked  all  right. 

0H£3aGAL  ACTION  OF  B0BDEAX7X  MIXTX7SE  ON  LICHENS. 

Bordeaux  mixture  seems  to  have  some  chemical  action  on  the  lichen 
substance.  When  a  drop  of  it  falls  upon  a  dry  lichen  there  is  at 
first  no  visible  action.  In  the  course  of  a  minute  or  two  the  drop, 
which  consists  of  a  clear  liquid  with  the  blue,  flocculent  copx)er  com- 
pound susx>ended  in  it,  begins  to  turn  yellowish,  and  the  lichen  beneath 
it  takes  on  the  same  color.  That  the  color  of  the  liquid  was  real  and 
not  due  to  the  lichen  beneath  it  was  proved  by  removing  a  colored  drop 
with  a  small  glass  tube,  in  which  it  still  retained  its  yellow  color.  The 
drop  gradually  becomes  yellow  and  in  course  of  ten  or  fifteen  minutes 
will  disappear,  partly  by  evaporation  and  partly  by  being  absorbed 
by  the  lichen.  The  result  is  a  greenish  yellow  spot,  with  a  few  blue 
grains  of  the  copper  compound  on  the  surface.  It  may  be  that 
there  is  some  substance  in  lichens  that  acts  on  the  blue  precipitate  of 
the  Bordeaux  and  dissolves  a  portion  of  it,  otherwise  how  could  an 
insoluble  compound  penetrate  a  lichen  thallus  and  destroy  it?  The 
dear  liquid  separated  from  the  blue  precipitate  had  no  such  effect,  nor 
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did  the  lime  alone  without  the  copper,  as  a  trial  demonstrated.  Thei^ 
seems  to  be  some  mntaal  reaction  between  the  Bordeaux  and  the  lichen 
substance,  probably  the  fungous  part,  since  a  test  with  unicellular  algse 
gave  no  such  results.  This  pointis  worthy  of  further  investigation,  and 
is  of  interest  on  account  of  the  possibility  of  its  throwing  light  on  the 
general  question  of  the  action  on  fungi  of  the  copper  compound  in  Bor- 
deaux mixture  and  in  other  insoluble  copper  preparations*  Microscopi- 
cal examination  of  a  smaU  x>ortion  of  a  lichen  thallus  which  had  been 
treated  with  Bordeaux  mixture  and  had  turned  yellowish  and  dried, 
showed  no  marked  changes.  The  chlorophyll,  however,  had  turned  a 
brighter  yellow  color,  and  to  this  is  probably  due  the  general  change 
of  color. 

SUMMARY. 

(1)  Bordeaux  mixture  is  an  effective  remedy  for  lichens  on  pear 
trees. 

(2)  Eau  celeste,  chloride  of  lime,  (1  per  cent  solution)  and  bichloride 
of  mercury,  (one-tenth  of  1  per  cent  solation)  proved  unsatisfactory. 

(3)  There  seems  to  be  a  reaction  between  the  lichensand  the  Bordeaux 
mixture  in  which  theflocculent  precipitate  constitutingthe  active  princi* 
pie  of  the  latter  is  probably  partially  dissolved  and  absorbed.  As  a 
result  the  lichens  assume  a  yellow  color  and  die. 


DESCRIPTION  OP  PLATES. 

Plftte  XXX.  A  Bartlett  pear  tree  near  Scotland,  Va.,  infested  with  licbena.    From 
a  photograph  taken  October  19. 1S92. 
XXXI.  Bartlett  pear  tree  in  the  same  orchard  which  had  been  treated  with  Bor- 
deanx  mixture,  showing  the  dead  and  shriveled  remains  of  the  lichens. 
From  a  photograph  taken  October  19, 1892. 


NOTES  ON  FOSSIL  FUNGI. 

By  Joseph  F.  James. 

The  enormons  number  of  species  and  indlvidnals  of  living  ftingi  pre- 
supposes their  existence  in  the  past.  But  their  evanescent  nature  and 
their  peculiar  structure  render  their  occurrence  in  a  fossil  state  oom- 
paratively  rare.  There  is  great  difficulty  in  keeping  many  of  them 
with  all  the  care  and  experience  of  botanists^  and  it  is  natural  to 
expect  the  vicissitudes  of  time  will  operate  against  rathet  than  in  favor 
of  their  preservation.  During  those  periods  of  geological  time  when 
vegetation  was  mainly  confined  to  the  sea,  we  can  scarcely  expect  to 
find  fangi|  so  that  not  until  the  Devonian  epoch  need  we  look  for  evi- 
dences of  their  presence.    The  Carboniferous  period,  howeveri  with  its 
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^^'CHF.s  OF  Bartlett  Pear  Trhe  Untreated  and  Covered  with  Lichens.      (Wa 
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Bartlett  Pear  Tree  Affected  with  Lichens  after  Treatment  with  Bordeauj 

MlVTT'RF.         f^W^TTF  /\ 


269 

Bderfal  richness  of  vegetation,  might  be  expected  to  prodnce  a 
3ater  or  less  number  of  species.  As  a  matter  of  fact,  however,  they 
ve  so  far  been  very  rarely  found  in  this  formation,  and  it  seems  doubt- 

wbether  some  of  those  that  have  been  described  as  fungi  are  really 
3h.  Perhaps  the  preponderance  of  ferns,  lycopods,  aTid  similar  forma 
by  partly  explain  the  absence  of  parasitic  fungi,  for  we  know  that  these 
mts  in  our  days  are  rarely  attacked  by  them.  The  peculiar  con- 
:ioiis  of  deposition  of  the  coal  also  militate  against  the  preservation 

saprophytic  forms.  Experiments  made  by  Lindley  about  1835  to 
certain  the  probability  of  plants  being  preserved  in  water  show  that 

3  species  of  woody  fungi  only  shapeless  masses  remained  at  the 
d  of  two  years.*  In  Cretaceous  and  Tertiary  times,  when  the 
^ber  types  of  dicotyledons  predominated,  parasitic  species  are  more 
:ely  to  occur,  and  here  they  are  not  uncommon.  In  the  following 
»tes  upon  some  of  the  species  described  as  ftingi  and  occuring  in 
e  older  geological  formations  an  endeavor  has  been  made  to  ascertain 
eir  actual  position. 

The  earliest  described  species,  supposed  to  be  a  fungus,  to  which  ref- 
ence  has  been  found  was  named  by  Lindley  and  Button  in  1831, 
ylyporitea  bowtnanniA  The  authors  considered  it  doubtful  whether  it 
ally  belonged  to  the  vegetable  kingdom,  but  they  compared  it  with 
irtain  fungi  having  a  hymenium,  like  Boletus,  Polyporus,  etc.  In  1877 
dsquereuxt  referred  to  the  species  and  discussed  its  nature,  stating 
lat  a  specimen  somewhat  similar  had  been  found  in  the  anthra- 
te  Coal  Measures  near  Pottsville,  Pa.  It  did  not,  however,  throw 
ly  light  upon  the  true  nature  of  the  fossil.  It  is  compared  to 
3rtaiu  shaly  jfragments  colored  in  concentric  zones  by  iron,  and  which 
3cur  in  the  Tertiary  lignite  of  the  Eocky  Mountains.  Finally,  in  1889 
niliam  Carruthers  stated  that  instead  of  its  being  a  fungus  it  had 
een  ascertained  to  be  the  scale  of  a  ganoid  fish.§  Thus  Polyporites 
owmanni  was  at  last  disposed  of. 

In  1869  Hancock  and  Atthey  published  a  paper  "On  some  curious 
:)S8il  fungi  from  the  black  shale  of  the  Northumberland  coal  field."  || 
'hey  stated  that  in  the  interior  of  certain  lenticular  bodies  they 
ound  numbers  of  ramifying  tubes.  They  were  not  calcareous,  and 
rere  considered  to  be  fungi.  A  comparison  was  made  with  Scle- 
otium  stipitatum  B.  &  C,  1862,  and  the  statement  made  that  the  de- 
icription  of  that  species  would  fit  one  of  the  fossil  forms  very  well. 
Jome  of  the  lenticular  bodies  appear  homogeneous,  but  this  is  consid- 
ered merely  apparent.^  Occasional  oval,  spore-like  bodies  were  found 
II  the  threads,  and  scattered  through  the  substance  of  the  fungus.    In 

*  Foaail  Flora  of  Great  Britain,  by  Lindley  and  Button,  Vol.  m,  1837,  p.  5. 
tLoc.  cit.,  Vol.  I,  1831-'33,  p.  185,  pi.  65. 
tProo.  Am.  Phil.  8oo.,  Vol.  xvu,  1877,  p.  173. 
$Proo.  of  the  Qeol.  Abso.,  Vol.  xi,  London,  1889,  p.  xxi. 
I  Ann.  A  Mag.  Kat.  Hist.,  4th  ser.,  Vol.  iv,  1869,  pp.  221-228,  pis.  ix,  x. 
^Out  of  126  sections  made,  16  appeared  homogeneous. 
leiSft-ITo.  3 6 
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some  cases  there  was  an  oater  part  composed  of  two  or  three  layers 
The  forms  were  referred  to  the  genus  Arehagaricon  (p.  226),  with  five 
species,  as  follows:  A.  hulbosumj  A.  globuliferumj  A.  radiatumj  A.  drh 
driticumy  and  A.  conglomeratum.  The  first  (A.  bulbosum)  is  the  only  sy*-- 
cies  illustrated.  It  is  probable  that  these  bodies  are  really  fongoid  in 
their  nature,  but  it  seems  scarcely  justifiable  to  make  so  many  spivif  >. 

In  1877  Worthington  G.  Smith  referred  to  this  paper*  and  sni«- 
that  while  one  of  the  figures  might  pass  for  a  species  called  by  him^rt 
Peronosporitesantiquusj  <<drawn  by  a  bad  draftsman, unacquainted  with 
fiingi,"  the  descriptions  were  too  indefinite  to  determine  what  the  writi  i  ^ 
really  had  in  mind. 

In  this  same  pa])ert  Mr.  Smith  described  a  fungus  under  the  nani'- 
mentioned  above.  He  observed  it  in  the  stem  of  a  species  of  Li*pldo 
dendron  from  the  Coal  Measures,  and  described  the  hyph»  as  septat*: 
and  bearing  oogonia,  which  contained  zoospores.  Further,  he  stut*^ 
that  an  enlargement  of  the  fossil  to  400  diameters  showed  the  oogonia 
to  be  the  same  in  size  and  character  as  similar  structures  belonging  to 
the  potato  fungus.  The  average  number  of  zoospores  in  each  he  said 
was  also  the  same,  namely,  seven  or  eight.  While  these  observations  of 
Mr.  Smith  have  been  criticised  in  many  quarters,!  it  is  probable  that  the 
body  described  is  a  fungus.  Mr.  Carruthers  considers  it  to  be  sncli. 
without  question.  In  his  "Diseases  of  Field  and  Garden  Crops,"  pub 
lished  in  1884,  Mr.  Smith  referred  to  the  criticisms  that  had  been  passed 
upon  the  fossil  from  time  to  time,  and  reiterated  his  statement  that  traces 
of  zoospores  are  visible  in  the  oogonia.  In  Massee's  recent  yolame,§  the 
subject  is  again  discussed,  and  the  conclusion  is  that  the  species  is 
perhaps  as  well  placed  in  the  Peronosporeas  as  in  the  Saprolegnmt^ 
where  Williamson  thought  it  belonged. 

It  should  be  mentioned  here  that  DeBary  has  questioned  the  ac 
curacy  of  Smith's  observations  in  regard  to  the  presence  of  oospores 
and  zoosx)ores  in  the  living  Fhytophthora  in/estans.  Sexual  organs, 
however,  have  been  observed  in  another  species  of  the  genus  (P.  am 
nirora), II  and  their  presence  may  yet  be  demonstrated  to  the  satisfac- 
tion of  all  in  P.  in/estans,  DeBary  says  that  "septa  occur  in  the 
mycelium  of  P.  infestanSj  especially  when  old,  but  they  are  always 
isolated  and  very  irregular."  H  The  imperfect  preservation  of  the  fossil 
Peronoaporites  probably  accounts  for  the  conflicting  statements  that 
have  been  made  in  regard  to  it.    It  is,  too,  scarcely  to  be  expected  that 


•  Gard.  Chron.,  new  ser.,  Vol.  viii,  LondoQ,  1877,  p.  499. 

t  A  fossil  Peronospora  (Peronosporitea  antiqnu$  W,  8m.). 

X  By  Murray  in  the  Academy,  Nov.  17,  1877,  who  denied  the  existence  of  the  loo- 
spores;  and  by  Williamson  in  the  Philosophical  TransactionBof  the  Royal  Society  of 
Loudon  Vol.  CLXXii,  p.  299.  The  latter  stated  that  the  relations  of  the  fungus 
were  more  probably  with  Saprolegniat  than  PeronoBporece, 

$  British  Fungi :  Phycomycetes  and  UstilagineiB,  London,  1891,  pp.  213-218. 

II  Bennett  Sl  Murray,  Cryptogamic  Botany,  1889,  p.  827. 

HJour  Hoy.  Agrio.  Soo.  England,  Vol.  xii,  London,  1876,  p.  262. 
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t  ^will  ever  be  found  so  excellently  preserved  as  to  settle  positively  its 
:riie  position  in  classification.  Bennett  and  Murray  state  that  "mycele 
iii<l  bodies  wliicli  may  well  be  oogoues  are  visible  in  the  preparations" 
>f  Mr.  Smith.* 

^V  remarkable  paper  on  fossil  plants  by  Prof.  P.  Martin  Duncan,  has 
oeen  published  in  the  proceedings  of  the  Royal  Society  of  London.t 
riie  title  is,  "On  some  Thallophytes  parasitic  within  recent  Madre- 
poraria."  In  the  course  of  the  paper  he  refers  to  the  work  of  other 
«'riters  on  organisms  in  corals.  The  time  range  of  the  varicms  par- 
asites is  very  great,  as  corals  from  the  Lower  and  Upper  Silurian  and 
Tertiary  formations  show  their  presence.  In  the  latter  case  even 
tlie  cell  wall  is  preserved.  Their  vertical  range  in  the  ocean  extends 
from  the  surface  to  a  depth  of  1,095  fathoms,  and  they  can  exist 
under  temperatures  ranging  from  39.7o  to  that  of  the  surface  water. 
The  parasitic  growths  are  observed  by  means  of  thin  transverse  and 
longitudinal  sections.  Age  and  length  of  time  since  the  canals  were 
bored  seem  to  have  no  influence  on  them,  for  they  are  just  as  per- 
cei>tible  in  Tertiary  as  in  recent  corals.  The  usual  appearance  of  the 
canals  is  that  of  long,  dark  lines,  with  a  clear  central  space.  The 
lines  may  branch,  but  are  of  the  same  size  in  stem  and  branch.  Swell- 
ings are  frequent  and  granular  masses  often  fill  spaces  in  the  canals. 
Prof.  Duncan  proposes  for  the  parasite  the  name  of  Achlya  penetrana. 
In  regard  to  the  fossil  forms  he  says: 

From  the  resolte  of  my  examination  of  Upper  Silurian  corals  and  of  Lower  Silurian 
arenaceous  Foraminifera,  it  is  evident  that  a  parasite  closely  Tesembling  Aohhja  pene- 
trans lived  within  them  during  those  remote  ages.  Corresponding  in  shape  with 
the  Silurian  form  of  parasite  are  others  which  are  fossil  within  the  corals  of  later 
agc8.  The  main  differences  between  the  ancient  and  modern  forms  consist  in  the 
larger  caliber  of  some  of  the  filaments  of  the  first,  their  long,  often  unbranching 
course,  and  the  frequent  development  of  Contdia-looking  bodies  within  them,  and 
the  spherical  shape  of  the  spores;  but  it  is  quite  possible  that  these  are  not  dis- 
tinctions which  are  of  specific  value. 

The  modern  coral  parasite  is  evidently  the  descendant,  with  slight,  or  possibly 
no  modification,  of  those  which  have  flourished  during  successive  world-wide 
cbauges  in  floras  and  external  conditions.  Hence  it  would,  in  aU  probability,  have 
had  its  life  cycle  made  complicated,  and  a  metamorphosis  involving  vegetative  and 
mobile  stages  has  been  superadded.  It  is  not  an  assimilator  of  putrescent  or  rotten 
animal  matter,  but  of  the  nitrogenous  and  undecomposed  organic  basis  of  the  coral ; 
and  in  tliis  it  resembles  the  organisms  which  destroy  some  living  diptera  and  other 
ai-rial  insecta.  Moreover  this  resemblance  in  function  is  possibly  caused  by  continu- 
ance of  individuality ;  and  if  this  be  true,  it  adds  vastly  to  the  difficulty  of  placing  the 
parasite  in  a  philosophical  scheme  of  classification  (pp.  252-253). 

The  lowly  organization  and  the  simple  structure  of  many  fungi  have 
been  the  possible  cause  of  the  continued  existence  of  many  of  them 
through  long  periods  of  time.  We  seem  scarcely  prepared,  however, 
to  realize  that  the  forms  existing  as  parasites  within  corals  of  Silurian 


'  Loc.  cit.,  p.  330. 

t  Abstract  in  No.  171,  Vol.  xxv,  1876,  pp.  17-lS;  complete  in  No.  174,  Vol.  xxv,1876, 
pp.  238-257,  pi.  3. 


272 

age  are  the  same  aa  those  now  living  in  inhabitants  of  the  ocean.   :^ 
when  we  remember  that  the  fungus  simply  produces  tiireads  ur  e- 
ments  with  the  occasional  addition  of  spores:  that  the  bathjmet:* 
conditions  have  probably  remaine<l  nearly  the  same,  and  that  tie  h"-: 
alone  have  changed  since  early  geological  time;  and  further  that  *i 
fungus  causing  potato  rot  had  at  least  its  representative  in  planr^ 
Carboniferous  age,  it  does  not  seem  so  strange  to  find  long-Iivetl  it'.-i. 
under  other  conditions.    If,  however,  the  parasitic  Achlya  pentirtm^ 
modern  seas  is  identical  with  the  parasite  of  Silurian  seas,  the  c\\^  > 
without  a  parallel  in  the  organic  world. 

In  1877  Prof.  L.  Lesquerenx  published  a  paper  entitled  "A  spt^  r^ 
of  fungus  recently  discovered  in  the  shales  of  the  Darlington  ccal  1«' 
(Lower  Productive  Coal  Measures  Allegheny  Eiver  series)  at  Cannelt 'i* 
in  Beaver  County,  Pa.''*  The  name  Rhizomorpha  sigillarue  is  given  i" 
the  specimen,  which  was  found  beneath  the  bai'k  of  a  sjiecies  of  .% 
larUu  A  figure  of  it  was  sent  to  Dr.  Casimer  Roumeguere,  of  TouIoilv^. 
France,  who  concluded  that  it  bore  a  great  resemblance  to  living:  exaij 
pies  of  Rhizomorpha.  The  figure  given  by  Lesquereux  is  reprodiu  *- 
below.    (Fig.  1.) 

The  striking  resemblance  vhiru 
this  figure  had  to  certain  insni 
burrows  under  the  bark  of  tm- 
was  pointed  out  by  the  writer  :i 
1885 1  and  a  further  examinati-:. 
confirms  this  belief  in  it«  origin. 
The  genus  Rhizomorpha  is  now  nN 
ognized  as  simply  the  sterile  myie 
lium  of  various  species  of  fungi. 
This  fact  does  not  of  course  niili 
tate  against  the  fossil  being  a  fan 
no.  i.-Rkuomorvka  ^iiiaru..  Lesqx.        ^^^^  ^^^  .^  comparison  be  made  W- 

tween  it  and  the  burrows  of  various  living  insects,  the  resemblance  i> 
most  marked.  Some  of  these  are  shown  in  the  figures  given  on  the  fol 
lowing  page  (figs.  2  and  3). 

The  burrows,  although  more  or  less  constant  in  form  for  each  iinli 
vidual  species,  present  great  variations.  With  a  sufficiently  large 
series  of  examples  it  might  be  possible  to  find  some  presenting  a  greater 
resemblance  t4)  the  fossil,  but  the  general  aspect  of  the  modern  insect 
mines  is  sufticient  to  induce  the  belief  that  the  supposed  fossil  is  not  a 
fungus  but  an  insect  burrow.  This  fact  is  rendered  the  more  probablf 
when  it  is  remembered  that  remains  of  insects  are  found  in  the  same 
beds  as  those  containing  the  fossil  Rhizomorpha. 

"Proc.  Am.  Phil.  Soc,  Phila.,  Vol.  xvii,  1887,  pp.  173-175. 

t  Remarks  on  a  sripposed  fossil  fungus  from  the  Coal  Measures.  Jonr.  Cin.  Soc.  Na<' 
Hist.,  Vol.  VIII,  1885,  pp.  157-159. 
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.A^nother  fossil  described  as  a  fungus  was  later. on  shown  not  to  be 
XLcli.     It  was  originally  named  by  Goeppert  Oyromyces  ammonim.    It 


Fig.  2.^Larval  burrow  of  BottrychuB  typographua.    Nat.  size.    (After  Heas.) 

was  found  in  Saxony  under  the  bark  of  certain  coal  plants  and  subse- 
quently in  rocks  of  Carboniferous  age  in  North  America.  It  has  been 
shown  by  Dawson  to  be  really  the  spiral  tube  of  an  annelid,  and  was 


Fig.  3.— Burrow  of  Carphoborut  InfurcuM.    Nut.  size.    (After  Packard.) 

named  by  him  Spirorhis  carhonarhis.  Lesquereux  aLso  considered  the 
fossil  to  belong  to  the  animal  kingdom  and  figured  it  as  such  in  volume 
2  of  the  Geological  Survey  of  Illinois,  18GG  (p.  402,  pi.  38,  fig.  G). 
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DESCRIPTIONS  OP  SOME  NEW  SPECIES  OF  FUNGI. 
By  J.  B.  Ellis. 

PoDAXON  MEXIOANUM  n.  #p. — On  the  ground  in  a  garden,  near  tb 
bay,  at  Ajia  Bampo,  Sonora,  Mexico,  November,  1890.  (Dr.  Edwar*] 
Palmer.)  Whole  plant,  4-8*="  high.  Stipe  about  1**"  thick  at  the  ba.^, 
tapering  above  and  running  through  to  the  vertex  of  the  peridinii': 
subbulbous,  hollow,  the  cavity  at  first  filled  with  silky  fibers.  Fle^b 
white,  except  at  the  point  where  it  enters  the  peridium,  where  it  is"' 
a  bright  orange  color  (within).  Peridium  ovate,  2-3J*=™  high,  34- 
wide,  thin,  white,  and  like  the  stipe  clothed  with  broad,  yellovisK 
appressed  scales,  attached  to  the  stipe  below  at  first,  then  separatin^^ 
with  the  margin  laterate-sublobate.  Capillitium  attached  to  the  stii«e 
or  to  the  inner  surface  of  the  peridium,  consisting  of  branching,  vel 
lowish  threads  3-S/a  in  diameter,  with  abundant  yellowish  olive  glol»«i>f 
or  ovate,  8-12//  sx)ores,  with  some  larger  (12-15//)  ones  intermixed. 

Ukomyces  ehyncospoeje  n.  «p. — On  Rhyncospora  glomeraia. 
Pennsville,  Salem  County,  N.  J.,  October,  1881.  (A.  Commons.)  i  ai/d 
n  not  seen,  (iii.)  Sori  hypophyllous,  scattered  or  aggregated  and  sub- 
coufiuent,  orbicular  or  subelongated,  ^1°*°*  in  diameter,  black,  nakt^, 
and  loosely  embraced  by  the  margin  of  the  ruptured  epidermis.  Teleo 
tospores  clavate,  20-25  by  8-12/i,  strongly  thickened  and  darker  colored 
at  the  apex,  which  is  generally  at  first  prolonged  into  a  beak  10-1-^^ 
long,  making  the  spore  lanceolate;  sometimes  this  beak  is  permanent, 
but  oftener  the  spore  becomes  obtuse  or  even  squarely  or  obliquely 
truncate.  Pedicels  20-25 /i  long,  subequal  or  slightly  thickene<l  at  tbe 
base,  hyaline  or  yellowish.  This  species  is  different  from  rr(w»y<^* 
cartels  Peck.  [Which  has  been  shown  by  Dietel,  in  Sedtcip^j  ^^^' 
28,  p.  22,  to  be  the  uredo  of  Fuccinia  caricis-strictw  Dietel. — Ed.] 

PucciNiA  MiCEOiCA  n.  8p. — Ou  Sam<:ula{^).  Garrett  Park,  Md., 
May,  1890.  (E.  A.  Southworth.)  ^cidia  hypophyllous,  crowded  ou 
slightly  thickened  suborbicular  spots  lJ-2"°*  across,  papillifonn  and 
closed  at  first,  then  open,  shallow,  cup-shaped,  J"*™  in  diameter,  ^^^ 
a  narrow  granular-stellate,  evanescent  border.  Spores  orange,  s^^^ 
globose  15-22//,  or  more  or  less  irregular.  Uredospores  in  the  same 
sori  with  the  teleutospores,  not  abundant,  subglobose,  pale,  faintly 
aculeolate,  18-22/i  in  diameter.  Teleutospores  in  minute  sphaeriifori" 
sori  mixed  with  the  aecidia,  about  J""  in  diameter,  at  first  covered  by 
the  epidermis,  then  naked  above  and  dark  brown,  mostly  biconical 
(some  of  them  oblong  or  elliptical).  Slightly  constricted,  pale  brown. 
with  a  small,  prominent  hyaline,  central  or  oblique  papilla  at  the  apex« 
25-45  by  14-20/</,  with  very  short  pedicels.     Epispore  smooth. 

PucciNiA  MONTANENSis  n.  sp.—On  Elymus  condensatiM.  Helena, 
Mont.,  July,  1891.  (Rev.  F.  D.  Kelsey).  i  and  ii  not  seen.  (Hi) 
Sori  mostly  linear,  lying  between  the  nerves  of  the  leaf  and  often  con- 
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Lnent  for  1«"  or  more  long,  so  very  abundant  as  to  blacken  the  leaf, 
iyi>ophylloas,  black,  at  first  covered  by  the  epidermis,  but  soon  bare, 
lot  prouiineut.  Teleutospores  ovate  or  elliptical,  25--50  by  15-22;m,  sessile 
>T  nearly  so,  moderately  constricted  at  the  septum,  apex  rounded  or 
latteiied,  sometimes  obliquely  flattened,  strongly  thickened,  but  not 
papillate,  darker  colored  and  mostly  shorter  and  broader  than  in 
P.  rubigO'Vera.  The  sori  are  mostly  surrounded  by  paraphyses.  The 
tia'bit  also  is  different. 

PucGiNiA  SUBOOLLAPSA  II.  sp. — On  loavcs  and  stems  of  some  plant 
of  the  order  AsclepiadaceWj  collected  in  South  America  by  Thomas  H. 
Morong.  (Communicated  by  Mrs. E.  O.  Britton.)  (iii.)  Sori  amphigen- 
ons,  hemispherical,  chestnut-colored,  J-J""  in  diameter,  thickly  and 
quite  evenly  scattered  over  the  leaves  and  stems.  Teleutospores  ovate, 
elliptical  or  subglobose,  1^22  by  12-16/i,  slightly  constricted  in  the  mid- 
dle, pale  brown.  Epispore  thin  and  smooth,  often  collapsing  at  the 
ax>ex  and  sometimes  also  at  the  base,  causing  the  two  cells  to  appear  as 
if  pressed  together  and  giving  the  spore  a  subcubical  shape.  Pedicels 
slender,  about  60-75/x  long,  attenuat-ed  below  and  hyaline,  slightly 
colored  above.  Some  of  the  spores  are  without  septa.  Differs  from 
P.  heterospora  B.  &  0.  in  habit  and  in  its  thin-walled,  after  collapsed 
teleutospores. 

XJbedo  ebiocomjb  n.  «p. — On  leaves  of  Urioooma  casspitosa.  Mohave 
Desert,  Kern  County,  CaL,  May,  1892.  (D.  W.  Coquillett.)  Sorihypo- 
pbyllous,  oblong,  1-4"™  long,  pulvinate,  soon  naked,  dark  chestnut 
color.  Uredospores  globose,  20-25m  in  diameter,  or  ovate  22-30  by  20- 
26;i,  hyaline  at  first,  soon  becoming  chestnut  brown.  Epispore  thick, 
nearly  equally  so  all  round,  short  tubercular-spinulose;  pedicels  short, 
equal,  hyaline.  Differs  from  U,  houtelouce  Arthur  in  the  absence  of 
any  spots,  the  larger  sori,  and  equally  thickened  epispore. 

TJebdo  similis  n.  sp. — On  leaves  of  Lycium  vulgare.  Brookfleld, 
Ind.,  November,  1890.  (B.  M.  Fisher,  No.  417.)  Sori  amphigenous, 
orbicular,  J"™  in  diameter,  yellow,  becoming  pale  brown,  scattered, 
flattened,  not  on  spots.  Spores  obovate,  22-35  by  16-20//,  rounded  and 
slightly  thickened  and  aculeate  above,  narrowed  and  smooth  below, 
hyaline,  becoming  yellow.  Pedicels  very  short.  Differs  from  the  Uredo 
of  Pucoinia  ly(Ai  Kalch.  in  the  absence  of  any  spots  and  in  its  larger, 
obovate  spores.  P.  afra  Winter  has  uredospores  aculeate  above  and 
smooth  below,  but  oblong  and  larger.  P.  tumidipes  Pk.  also  has  larger 
uredospores  aculeate  at  both  ends.  Possibly  our  Uredo  may  prove  to 
belong  to  Puccinia  glohosipes  Pk.,  of  which  the  uredoform  is  as  yet 
unknown. 

TiLLETiA  EUGISPORA  n.  «p. — ^lu  ovarics  of  Paspalum  plicatulum. 
College  Station,  Brazos  County,  Tex.,  1889.  (T.  L.  Brunk.)  Mass  of 
spores  snuff- gray,  filling  the  ovaries.  Spores  globose,  rather  pale 
brown,  15-22/i  in  diameter,  tuberciilose-reticulate,  the  reticulations 
about  1^  high  and  1 J  u  broad.  The  affected  ovaries  are  scarcely  changed 
in  oatward  appearance. 
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AST£R?nA  BABIANS  11.  sp, — On  living  leaves  of  Capparts  cpnopldl 
laphora,  Florida,  1891.  (So.  256,  Simpson's  collection.)  I^eritheda 
hemiRpherical,  black,  rongh,  with  a  black,  sbiny,  compressed  or  sab- 
pyramidal  ostiolum,  finally  collapsing  slightly  above;  about  i™"  in  di- 
ameter; hemispherical;  densely  crowded  and  radiately  arranged  in 
orbicular  patches  3-4"™  in  diameter  on  the  upper  side  of  the  lealL  Asd 
elliptical,  briefly  stipitate,  35  by  20;i,  distinctly  paraphysate,  parapbyses 
slightly  thickened  at  the  apex.  Sporidia  8  in  an  ascus,  ovate,  12-15 
by  5-5^1/,  nniaeptate,  slightly  constricted  at  the  septum,  yellowish 
hyaline,  becoming  brown. 

AcANTHOSTiGMA  FBAXINI  H.  «p. — On  Icavos  of  living  Fraxinui 
americana.  Near  Washington,  D.  C,  August,  1889.  (M.  B.  "Wait^,) 
Perithecia  epiphyllous,  scattered,  superficial,  black,  sub-hemispberical, 
about  150;i  in  diameter,  of  parenchymatous  texture  (astomonsf),  covered 
with  short,  black,  scattering,  spreading  bristles  30-40  by  4>i.  Asei  snb- 
ovate,  about  35  by  15/i,  short-stipitate  4  (-8)  T  spored.  Sporidia  (as  far  as 
seen)  4  in  an  ascus,  clavate,  3-4-septate,  25-^  by  4-^;^,  deeply  constricted 
at  the  septa,  yellowish  or  greenish  hyaline.  The  upper  cell  of  t^e 
sporidium  is  elliptical  and  broader  and  shorter  than  those  below.  The 
leaf  is  mottled  with  reddish  brown  spots  and  the  perithecia  are  scat- 
tered alike  over  these  spots  and  over  the  green  parts  of  the  leal 

CoNioTHYEiUM  MTJSCicoLUM  11.  »p.— On  capsulcs  of  Poljftrickum. 
Carlin,ya.,  August,  1892.  Perithecia  lenticular,  membranaceous,  black, 
astomous,  75-90/i  In  diameter,  covered  by  the  thin  epidermis,  through 
which  it  is  distinctly  visible.  Sporules  globose,  yellow  brown,  S-lO/i. 
This  resembles  outwardly  Stagonospora  rauii  Ell.  on  the  same  host, 
but  the  sporules  are  very  different. 

Stagonospoba  baccharidis  n.  sp. — On  living  leaves  of  BaccharU. 
Virginia  Beach,  Va.,  under  pine  trees,  May  28, 1891.  ( W.  T.  Swingle.) 
Epiphyllous.  Perithecia  superficial  or  nearly  so,  hemispherical,  110- 
120 Ai  in  diameter,  broadly  perforated  above,  black,  of  tolerably  coarse 
cellular  texture.  Conidia  broad-fusoid,  yellowish  hyaline,  2-septate, 
nearly  straight,  25-30  by  6-7 //,  arising  directly  from  the  cells  of  the  pro- 
ligenous  layer,  with  no  perceptible  basidia. 

Septoria  ampelopsidis  n.  sp, — On  leaves  of  Ampelopsis  quinqv^- 
folia.  Oregon,  111.,  September  14, 1889.  (M.  B.  Waite.)  Spots  numer- 
ous, angular  or  otherwise  irregular,  limited  by  the  veinlets  of  the  leaf, 
subconfluent,  greenish  at  first,  becoming  dark  brown,  occupying  the 
greater  part  of  the  leaf,  which  becomes  mottled  with  yellow.  Perithe- 
cia burled  in  the  parenchyma  of  the  leaf,  but  prominent  on  both  sur- 
faces, subglobose,  80-100/i  in  diameter,  perforated.  Sporules  vermiform 
or  clavate-cylindrical,  hyaline,  30-5U  by  3-3Jjw,  4-8-septate.  This  ap- 
proaches Cylindrosporium  on  account  of  the  imperfectly  developed 
perithecia. 

Septobia  micbospoba  n.  sp, — On  leaves  of  Asprella  hystrix.  Oraw- 
fordsville,  Ind.,  August,  1890.    (E.  M.  Fisher,  No.  101.)    Perithecia 
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innate,  small,  about  30;i  in  diameter,  visible  on  botb  sides  of  the  leaf, 
but  more  prominent  and  mostly  opening  on  the  upper  side,  pale,  seated 
on  rusty  yellowish  or  reddish  brown,  elongated,  narrow,  snbconfinent 
spots.  Sx>oniles  cylindrical,  continnons,  6-12  by  I-IJa*-  The  leaves 
finally  become  rusty  brown  and  dead,  especially  at  the  points. 

Skptoria  lbuoostoma  n.  «p. — On  living  leaves  of  Fraxinus  ameri- 
cana.  Urmeyville,  Ind.,  August,  1890.  (E.  M.  Fisher,  No.  136.)  Spots 
reddish  brown,  irregular  in  shape,  1^-^**"  in  diameter,  or  by  confluence 
occupying  a  large  part  of  the  leaf,  surrounded  by  a  yellow,  shaded 
border  about  the  same  on  both  sides  of  the  leaf.  Perithecia  scattered 
on  the  spots,  large,  200-230)ci  in  diameter,  lenticular,  amphigenous, 
bnt  more  prominent  on  the  upper  side  of  the  leaf,  pierced  with  a  large, 
round,  white-margined  opening  above.  Sporidia  fusoid,  mostly  strongly 
curved, nucleate,  becoming  about  3-pseudoseptate,  20--30  by  2ifi.  Seems 
to  differ  from  8.  eUeospora  Sacc.  in  its  much  larger  perithecia  and 
strongly  cur\  k. J  sporidia. 

Septoeia  pimpinell^  n.  sp. — On  leaves  of  Pimpinella  integerrima. 
'Winona,  Minn.,  August,  1888.  (J.  M.  Holzinger.)  Perithecia  amphig- 
enous, scattered,  not  on  any  spots,  erumpent,  120-130/4  in  diameter. 
Sporules  short  (15-20;<),  curved,  continuous,  hyaline,  about  l^jti  thick 
at  the  broader  end,  resembling  the  sporules  of  a  Phlyotcena.  Some  of 
tbe  perithecia  contain  short,  oblong  fusoid  2-nucleate  sporules  6>9  by 
2^//,  hyaline  {Phylhsticta  sp.).  The  8eptaria  has  the  sporules  shorter 
than  in  any  of  the  other  described  species  on  UmbelUfercB. 

Septobia  eumicis  n.  «p. — On  leaves  of  Bumex  sp.  Winona,  Minn., 
August,  1888  (J.  M.  Holzinger),  and  Champaign,  HI.,  September, 
1889.  (M.  B.  Waite.)  Si)ots  amphigenous,  grayish  brown,  becoming 
rusty  brown  and  paler  in  the  center,  with  a  narrow,  slightly  raised 
border  surrounded  by  a  dark-shaded  border  while  the  leaf  is  fresh, 
3-4°*"  in  diameter.  Perithecia  punctiform,  brown,  scarcely  visible, 
buried  in  the  substance  of  the  leaf  with  only  the  minute  apex  showing, 
most  distinct  on  the  lower  surface  of  the  leaf,  but  also  visible  above. 
Sporules  cylindrical,  curved,  obtuse,  continuous,  faintly  nucleate,  sub- 
equal,  15-25  by  li-2;/. 

Phltotjena  andersont  n.  sp. — On  dead  stems  of  Ardbis  holboellii 
and  Drdba  sp*  Sand  Coulee,  Cascade  County,  Mont.,  July,  1888.  (F. 
W.  Anderson.)  Perithecia  gregarious  on  pale  spots,  subcuticular, 
conic-globose,  at  length  collapsing,  raising  the  epidermis  into  little 
black  pustules,  having  the  aspect  of  a  Sphcerella.  Sporules  fusoid 
arcuate  hyaline,  acute  at  each  end,  continuous,  12-16  by  2J|i.  Some 
of  the  pale  spots  on  which  the  perithecia  are  seated  are  tinged  with 
rose  color. 

OTLmDROSPOBiXTM  STACHYDis  n.  «p. — On  Staohys  palustris.  Cham- 
paign, 111.,  September,  1888.  (M.  B.  Waite.)  Spots  amphigenous,  small 
(1-2""')  rusty  brown,  becoming  nearly  black,  with  a  whitish  center,  sub- 
angolar  and  tolerably  well  defined.    Acervuli  small,  innate,  slightly 
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prominent,  on  the  lower  surface  of  the  leaf.  Conidia  flliform,  mostly 
carved,  a  little  thicker  at  one  end,  sabobtase,  hyalinC;  miiltinacleate,l»e- 
coming  moltiseptate,  35-50  by  2ptj  erampent  below  and  whitening  the 
surface  of  the  spots.  This  differs  from  the  specimen  of  Septoria  stachydii 
Bob.  in  Desm.,  Plantes  Crypt,  1712,  in  its  smaller,  darker,  more  de- 
finitely limited  spots,  and  its  thicker,  multinucleate  conidia. 

Stilbospora  vaenetana  »,  »p.— On  dead  twigs.  Grounds  of  tlie 
Department  of  Agriculture,  Washington,  D.  0.,  September,  1891. 
(Collected  by  F.  W.  Anderson,  communicated  by  May  Varney.)  Acervu- 
li  subcutaneous,  subtuberculiform-prominent,  conidia  oblong-elliptical 
3-septate,  not  constricted,  hyaline  at  first,  soon  becoming  dark  brown 
and  opaque,  except  the  terminal  cells,  which  are  small  and  remain  sub- 
hyaline,  15-25  by  12-14;/.  Differs  from  8.  angustata  Pers.  in  its  smaller 
conidia,  with  the  end  cells  hyaline. 

TuBEROTJLiNA  SOLANICOLA  n.  «p.— On  fruit  of  eggplant.  Fla.  (C. 
E.  Smith.)  Acervuli  erumpent,  tuberculiform,  ^"™  in  diameter,  at 
first  pale,  becoming  darker  when  dry,  gregarious  on  pallid  si>ots,  1^°" 
in  diameter,  or  by  confluence  more.  Basidia  12-15  by  2-2^;i,  guttulate, 
hyaline,  attenuated  and  slightly  curved  above.  Conidia  ellipdcal, 
2nucleate,  hyaline,  5-7  hy  2^-3  pi.  Differs  from  the  other  species  of  this 
genus  in  not  being  (so  far  as  yet  known)  associated  with  any  Uredinons 
fungus. 


FUNQI  DESCRIBED  IN    RECENT  REPORTS  OF  THE  CONNECTICUT 
EXPERIMENT   STATION. 

By  Roland  Thaxteb. 

In  the  reports  of  the  Connecticut  Station  for  1889-^91  the  writer  bad 
occasion  to  publish  descriptions  of  certain  new  species  of  fungi  which 
it  seems  desirable  to  duplicate  in  a  form  more  permanent  and  readily 
accessible  than  that  afforded  by  the  somewhat  evanescent  Experiment 
Station  literature,  and  through  the  courtesy  of  the  editor  of  the 
Journal  the  descriptions  in  question  are  appended,  with  a  few 
additional  notes. 

Urootstis  htpoxtib  Thaxter. 

Ann.  Rep't.  Conn.  Agr.  Exp.  Sta.  in  desor.  of  PI.  n^  following  p.  153:  PL  n,  Fig^. 
12-14,  New  Haven,  April,  1890.  Ellis  N.  A.  P.,  Gent,  xxvn,  No.  2688.  Sacc. 
Syll.,  Vol.  IX,  p.  290.    PazaoLke,  Hedwigia,  1892,  p.  94. 

Spore  masses  black,  in  flowers  (filling  oyary),  pedicels,  and  pednnoles  (only  near 
summit).  Spore  balls  very  irregular  in  size  and  shape,  roundish  or  long  oblong,  ih« 
largest  50-60  by  bO/i,  the  smallest  about  25  by  25m  »  Resting  spores  brown,  spheri- 
oal  or  somewhat  polygonal  from  pressure,  one  to  ten,  rarely  14  to  15  in  number, 
lS-15;i.  Pseudospores  numerous,  and  when  the  resting  spore  is  single  about  8  to 
10  in  number,  somewhat  flattened,  variable,  S-15>i  in  diameter.  On  BgpQX$9  creeto 
L.    June-Aug.,  WestTille,  Conn. 
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lis  species  occurred  abundantly  in  a  single  locality  near  'Sew 
en,  but  has  not  been  found  elsewhere  in  this  country.  Specimens 
L  Brazil,  however,  which  seem  to  be  identical  with  the  Connecticut 
I,  have  since  been  received  from  Dr.  Otto  Pazschke.  Since  the 
er's  original  spelling  of  the  specific  name  (hypoxys)  has  been  set 
e  in  favor  of  hypoxydis  by  Saccardo  and  others  who  have  had  occa- 

to  mention,  it,  some  pains  have  been  taken  to  ascertain  from  class- 
authorities,  both  at  New  Haven  and  at  Cambridge,  exactly  what  the 
lin  g  of  such  a  genitive  should  be.    Although  the  authorities  in  ques- 

were  unanimous  in  asserting  that  hypoxydis  (or  hypoxidia)  was  abso- 
ly  incorrect  the  unanimity  in  regard  to  what  spelling  is  really  cor- 

was  not  so  striking.  The  general  opinion  seems  to  prevail,  how- 
r,  that  such  a  genitive,  had  it  been  used,  would  have  had  the  termi- 
Lon  pisj  and  hypoxyis  may  therefore  be  safely  employed  to  designate 
present  form. 

Phytophthora  phaseou  Thaxter. 

Gazette,  Vol.  xiv,  1889,  p.  273;  Ann.  Eep't.  Conn.  Agr.  Exp.  Sta.,  1889,  p. 
7,  PI.  Ill,  figs.  29-37;  Seymonr  &  Earle  Econ.  Fungi.  No.  9.  Ellis  N.  A.  F., 
int.  xxvni,  No.  2707. 

ycelial  hyph»  branched,  rarely  penetrating  the  ceUs  of  the  host  by  irregular 
at  or  la.  Conidiophores  slightly  swollen  at  their  point  of  exit  through  the  stomata, 
ing  singly  or  two  to  several  in  a  cluster ;  simple  or  once  dichotomously  branched, 
once  to  several  times  successively  inflated  below  their  apices.  Conidia  oval  or 
ptical,  with  truncate  base  and  papiUate  apex ;  35-50  by  20-24/u.  Germination  by 
spores,  usually  fifteen  in  number,  or  rarely  by  a  simple  hypha  of  germination, 
pores  unknown.  On  pods,  stems,  and  leaves  of  the  Lima  bean  ( Phaseolus  lunatus) . 
t.  and  Oct.,  New  Haven,  Conn., 

Although  so  common  abont  Sew  Haven  this  species  has  not,  so  far 
the  writer  is  aware,  been  observed  in  any  other  locality.  Whether 
is  an  introduced  exotic  or  is  a  native  form  which  may  yet  be  found 
some  native  leguminous  plant,  is  uncertain;  yet  its  introduction  at 
jw  Haven  may  possibly  be  traced  to  the  fact  that  a  gentleman  resi- 
nt  there,  in  whose  garden  the  fungus  was  abundant,  received  a 
.ckage  of  Lima  beans  directly  from  South  America  some  years  since, 
iiich,  when  planted,  may  have  originated  the  epidemic  which  all  the 
trdeners  whom  the  writer  questioned  concerning  it,  agreed  to  be  of 
•mparatively  recent  origin.  The  species  is  mentioned  by  Fischer  in 
s  Phycomycetes  (Rabh.  Kryptogamenfl.  Vol.  i.  part  4,  p.  415)  as  an 
angenau  bekannte  Art;"  why  '^ungenau"  is  hardly  evident  from  the 
jferences  above  quoted. 

Gymnosporanoiuh  nidus- a  vis  Thaxter. 

nil.  No.  107,  Conn.  Agr.  Exp.  Sta.,  p.  6 ;  also  Ann.  Rep't  of  same  for  1891,  p.  164.  Sey- 
mour Sl  Earle,  Economic  Fungi,  Nos.  239  &.  240. 

Sporiferoos  masses  when  young,  cushion-like,  irregularly  globose  or  oval,  small 
i^^dlBtinct  or  elongate  and  confluent  according  to  the  habitat;  rich  red  brown; 
^hen  mature  indefinitely  expanded  by  moisture,  orange-colored.     Telentospores 
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tw«>.eelledy  irregular  in  shape,  broadly  ovate  to  sabelliptical  or  iasifonn,  bh- 
rounded  or  slightly  tapering  toward  the  apex,  symmetrical  or  often  sliglitlr  '• 
Average  dimensions  55  by  25^.    Promycelia  several,  not  nncommonly  procfr^^ . 
from  either  extremity.    Pedicels  when  young  often  more  or  less  inflated  belo  -  • 
spore.    Mycelium  perennial  in  leaves,  branches,  or  trunks  of  Junipenu  virfis.i* 
very  commonly  inducing  a  ''bird's-nest"  distortion. 

Jiastelia  «(<i^e.— Spermogonia  yellowish  orange,  preceding  the  ecidia  by  9hor  ' 
days,  ^cidia  hypophyllous  or  more  commonly  on  petioles  and  young  shoot*,  i 
especially  on  young  fruit,  densely  clustered,  brown,  at  first  subulate,  then  fiml»n- ' 
the  peridia  splitting  to  the  base,  with  its  divisions  slightly  divergent,  Peridial  '*•  ' 
rather  slender,  the  ridges  somewhat  prominent,  sublabyrinthifonn,  horizoatai  c-r  1^ 
coming  inwardly  oblique  towards  the  extremities.  Average  measurements  (tov^.  • 
the  apex  of  the  peridia)  7  by  18/<.  JQcidiospores  smooth,  spherical  or  iITegaii^ 
oval  to  oblong;  average  diameter  25m. 

Mycelium  annual  in  the  leaves  of  Cydonia  (quince)  and  in  leaves,  stems,  and  fr.: 
of  Amelanohier  eanadenaU  (service  berry)  in  June. 

OOSPORA  8CABIS8  ThaxtOT. 

Ann.  Rep't.  Conn.  Agr.  Exp.  Sta.,  1891,  p.  159. 

Vegetative  hyph»  hyaline  or  brownish  from  the  general  discoloration  of  tbe  5^^ 
stratum,  .4-.6;i,  rarely  as  much  as  1^  in  diameter,  curving  irr^gularty,  septate  or  p^' 
doseptate,  branching.  Aerial  hyphse  at  first  white,  then  grayiah,  evanescent^  biv.i 
ing  up  into  bacteria-like  segments  after  producing  terminal  spirillum-like  "sp*>rt~ 
by  the  coiling  of  their  free  extremities.  Forming  a  firm,  lichenoid  pellicif  <■:: 
nutrient  jelly,  and  usually  when  growing  in  contact  with  the  air  producinj;  a  <i'  \ 
black-brown  discoloration  of  the  substratum.  Producing  the  disease  known  » 
''Scab''  on  potato  tubers  and  a  similar  affection  of  beet  roots. 

The  measurements  of  the  hyphae  of  this  form  given  in  the  oripi'  ^ 
description  (.6-1/^)  are  somewhat  larger  than  they  should  be,  hypba?  b 
in  diameter  being  very  rarely  seen  and  the  average  diameter  bei: : 
usually  less  than  .(^^,  The  spiral  forms  are  most  readily  seen  in  t'/ 
grayish  film  developed  naturally  on  the  scab  spots,  though  they  areola 
tained  without  difficulty  from  the  aerial  hyph®  on  hard  agar  culture.^ 
The  writer  has  seen  no  published  account  of  farther  European  ob"-  r 
vations  upon  the  disease,  and  such  accounts  are  to  be  awaited  with  t 
terest.  Sauvageau,*  however,  has  apparently  obtained  the  scabfnn-r:' 
accidentally  from  water,  and  described  it  as  Oospora  metchnihoKi  n.  ^. 
Although  this  writer  does  not  mention  the  spiral  "spores"  thet*'m 
corresponds  so  closely  to  the  present  species,  both  in  structure  au'i 
its  ettects  upon  the  substratum,  that  the  identity  of  the  two  soi  .* 
more  than  probable. 

•  Ann.  d.  rinst.  PasteuTi  t.  vi|  p.  242. 
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ASCRIPTIONS  OP  NEW   SPECIES  OF  PUCCINIA  AND   UROMYCES. 

By  S.  M.  Tracy. 

PucoiNiA  ABISTID^  n.  «p. — (II,  III).  Earcly  amphigeDous,  usually 
1  the  inside  of  the  sheath.  Sori  oval  to  narrowly  elliptical,  sometimes 
tiitiaent,  ruptured  epidermis  prominent.  Uredospores  brownish  yel- 
w,  subglobose  or  oval,  epispore  thick,  minutely  tubercnlate,  23-27  by 
l-32fi.  Teleutospores  light  brown,  broadly  oval,  slightly  constricted, 
>ispore  smooth,  thickened  at  the  apex,  25-28  by  40-45/^.  Pedicel 
ightly  tinted,  tapering,  about  twice  the  length  of  the  spore.  On 
riatida pungens]  herb.  A.  Begelj  Turkestan,  1887. 
PuooiNiA  PALLIDA  n.  «p.— (III).  Hypophyllous.  Son  small,  dark, 
*^ttered.  Teleutospores  light-colored,  davate,  constricted,  apex  very 
uch  thickened  and  rounded,  or  somewhat  pointed,  12-14  by  42-52/i. 
edicel  very  short,  almost  wanting.  On  Osmorrhiza.  Platteville,  Wis., 
ctober,  1887. 

PxjGOWiA  REDFiELDiJB  fi.  9p, — (ui).  Sori  oval,  somctimcs  becom- 
ig  linear  by  confluence,  black.  Teleutospores  dark  brown,  broadly 
liptical  or  oval,  constricted,  epispore  smooth,  thickened  at  the  apex, 
3-26  by  40-45/1.  Pedicel  tinted,  rather  large,  twice  to  three  times  the 
m  gth  of  the  spore.  On  Bedfieldiafllexuosa.  Dr.  George  V asey,  Kansas, 
889. 

Ubomtobs  ANDBOPoaoNis  n.  «p.— (u,  ni).  Hypophyllous.  Son  oval 
r  oblong,  sometimes  confluent.  Uredospores  light  colored,  subglobose, 
harply  echinulate,  15-17  by  16-19/i.  Teleutospores  dark  brown,  broadly 
val,  apex  obtuse,  rounded,  strongly  thickened,  14-16  by  24-28/i. 
^edicel  somewhat  tinted,  twice  the  length  of  the  spore.  On  Andropogon 
irginicus,    Starkville,  Miss ,  October,  1891. 

IJbohyoes  ebagbostidis  n.  ap.-^iiy  in).  Amphigenous.  Sori 
linute,  scattered,  long,  covered  with  the  epidermis.  Uredospores  light 
ellow,  subglobose,  echinulate  16-18  by  17-20/i.  Teleutospores  usually 
•val  or  obovate,  often  angular,  epispore  smooth,  thickened  at  the  apex, 
4r-16  by  22-28ju.  Pedicel  slightly  tinted,  as  long  as  the  spore.  On 
^ragroatis  pectinacea.    Starkville,  Miss.,  October,  1891. 

Ubomyoes  panioi  n.  «p. — (n,  in).  Hypophyllous.  Sori  oval  or  ob- 
ong,  sometimes  becoming  confluent  Uredospores  light  yellow,  faintly 
echinulate,  globose,  12-16.a.  Teleutospores  dark  brown,  oval,  smooth, 
kpex  thickened  and  sometimes  beak-like,  14-16  by  26-^0^^.  Pedicel 
<apering,  tinted,  somewhat  longer  than  the  spore.  On  Panicum  ancepa. 
^  M.  White,  Martin,  Miss.,  September,  1891. 

Ubomtobs  hobdei  n.  sp. — (in).  Hypophyllous.  Sori  minute,  scat- 
tered, round  or  oval.  Teleutospores  brown,  quite  irregular,  but  usually 
)val  or  broadly  clavate,  epispore  smooth,  slightly  thickened  above, 
15-18  by  22-26a.  Pedicel  very  short  On  Hordeum  pratenao^  New 
Srleans,  La.,  May,  1891. 
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REVIEWS  OP  RECENT  LITERATURE. 

(1)  ZOPF,  Dr.  Wilhelm. — Die  Pilze  in  morphologUch€r,phfiiohp(^ 

biologischer  und  systematiseher  Beziehung,    Breslaa,  1890,  pp-    I 
600,  figs.  163.    Eduard  Treweodt.  | 

(2)  EiBGHNEB,  Db.  Oskab.— IMe  Krankkeiten  und  Beseka^ngtn 

aerer  InndwirUchaftlichen  Kulturpflanzen.  Eine  Anleitang  zo  iii 
Erkeunung  and  Bekampfang  fiir  Landwirte,  Cr&rtner,  etc  Sm' 
gart,  1890,  pp.  x,  637.    Eugene  Ulmer. 

(1)  The  frequent  use  of  this  book  for  more  than  a  year  and  r 
recent  careful  reading  of  the  whole  of  it  preparatory  to  this  review. ba^ 
served  to  strengthen  the  first  impression,  viz,  that  for  the  genr 
student  it  is  the  best  handbook  yet  published.  We  miss  througli 
it  is  true,  De  Bary's  classical  style,  and  in  places  also  Ms  intimi - 
knowledge  and  comprehensive  grasp  of  details,  but  on  the  other  hiti 
there  is  a  welcome  absence  of  interminable  minutiie,  and  a  certain  dirn  r 
ness  and  subordination  of  the  parts  to  the  whole  that  more  thana^s 
pensates.  Naturally  our  first  thought  is  to  compare  the  book  vir 
De  Bary's  Morphologiey  but  the  two  occupy  different  fields.  I>e  Bir 
concerns  himself  almost  exclusively  with  structure,  delighting  ia ' 
wealth  of  detail,  very  useful  to  the  specialist,  but  always  very  dif<^^'^' 
aging  to  the  general  student,  especially  if  to  the  perplexities  of  the^QL'^ 
ject  are  added  a  condensed  style  and  the  difiiculties  of  a  foreign  h^ 
guage,  in  this  case  now  happily  overcome  for  English  readers  by  Gar« 
sey's  translation. 

As  the  title  indicates,  this  work  is  an  effort  to  cover  the  whole  pou^ 
of  morphological,  physiological,  and  systematic  mycology  and,c(m^'' 
ering  the  difficult  nature  of  the  task,  it  must  be  said  that  Dr.  Zopf  li^' 
succeeded  admirably. 

The  preface  is  dated  Halle  a.  8,,  May,  1890,  and  the  hook  i3  del 
cated  '^Dem  Andenhen  von  E.  Fries,  Tulasne,  De  Bary." 

The* book  is  divided  into  six  chapters,  and  perhaps  no  better  i(i^- 
can  be  given  of  the  scope  of  the  work  than  to  translate  the  ri<' 
ning  heads  of  the  chapters  devoted  to  morphology,  physiology.  ^-^ 
bioloj^y. 

Chapter  i,  in  27  pages  discusses  The  morphology  of  the  vegtt^tr 
organs:  Typical  mycelium — sprout  mycelium — haustoria — climbing  '^• 
celium — sclerotia — mycelial  strands  and  pellicles — ^reduced  myc<?li'- 

Chapter  ii,  in  68  pages,  discusses  The  organs  of  fruetific^^^' 
Bxosporous  or  conidial  fructification,  nature  of  conidia  and  mode  oi  ' 
mation — forms  of  conidial  organs— simple  conidiophores— <K)d: 
bundles — conidia  beds — conidia  fruits;  endosporous  or  sporaui^ 
fructification — ^simple  sporangiophores — sporangial  beds— sporan; 
fruits — structure  of  the  mature  ascus  fruit — development  of  the  sr^' 
angial  fruits;  zygosporous  fructification;  gemma  (brood  cells,  chla^. 


283 

dospores);  monomorpbism,  dimorphism,  pleomorpbism;  Mechanical 
arrangemenU  for  liberating  the  spores:  The  loosening  of  the  conidia 
trom  each  other  and  from  their  supports — the  expulsion  of  conidia, 
sporangia,  and  fruit-forming  organs — the  liberation  of  endospores  from 
tlie  sporangia  of  the  Phycomycetes — the  ejaculation  of  spores  from 
asci — ^liberation  of  conidia  from  pycnidia — liberation  of  ascospores 
firom  the  non-ejacnlatory  Asoomycetes. 

Chapter  ni,  in  20  pages,  treats  of  Cell  structure:  The  membrane 
thickenings — ^foldings — differentiations — chemical  nature — physical  na- 
ture; plasma;  cell  division.  Cell  formation:  Free  cell  formation;  cell 
division.  Union  of  cells  into  systems  (tissues):  Cell  threads— cell  sur- 
faces— cell  masses — hyphal  tissues — ^fosion  formation  (fosion  tissue). 

Chapter   ly,   in   109  pages,   treats   of  The  Chemical  composition: 
Inorganic;  organic— carbohydrates — vegetable  acids — aromatic  acids 
(tannins,  acids  of  lichens) — fats — aetherial  oils — ^resins — colors  (yel- 
low or  yellow-red  oleaginous  colors,  t. «.,  lipochrome) — colors  not  due  to 
lipochrome — ^reds— greens— blues  and  blue  greens^violeta — browns — 
combinations  with  each  other  and  with  other  substances — the  distribu- 
tion of  particular  colors — change  of  color — glycosides — plant  bases  (alka- 
loides) — cholesterin — albumen.     Foods:  Inorganic — organic  -  composi- 
tion and  combinations — chemical  reactions.    Transformation^  storage^ 
secretion:    Ferments  (enzymes) — inverting — starch    dissolving — para- 
mylum  dissolving — cellulose  dissolving — peptonizing — fat  splitting — 
chitin  dissolving;  resin  like  bodies  and  £Btherial  oils;  colors  and  chro- 
mogenes;  secretion  of  albumen  and  peptone;  secretion  of  sugar;  oxalic 
acid;  other  acids;  ammonia;  water.    Respiration;  fermentation  (split- 
ting—oxidation); splitting  up  of  food  materials;  production  of  heat; 
production  of  light.    Influence  of  external  forces  on  growth^  fructificor 
tion,  etc.:    Light— temperature — ^mechanical  movement — atmospheric 
pressure.     Phenomena   of  movement:    Heliotropism — ^hydrotropism — 
geotropism — movements  due  to  contact— rheotropism — chemical  irri- 
tation— electrical  irritation — nutation — ^hygroscopic  movements.    Life 
activity  and  life  injuring  agents:  Extremes  of  temperature — ^removal 
of  water — ^insolation— poisons.    Mechanical  means  of  hilling  or  hinder- 
ing development. 

Obapter  y,  in  67  pages,  treats  of  the  Biology  of  fungiy  under  the 
following  heads:  Saprophytes;  Parasites:  The  transportation  of  in- 
fectious fungus  germs;  means  and  way  of  infection;  choice  of  host — 
choice  of  organ;  effect  of  parasitism  in  plants  and  g^nimals — hypertro- 
phy—metamorphosis— ^production  of  new  growths — pseudomorphosis 
and  mummification — destructive  action ;  a  glance  at  the  diseases  of  men 
and  animals  due  to  fungi — ^invertebrates,  vertebrates — fishes — birds — 
mammals — ^man;  battle  of  the  animal  cells  and  tissues  with  the  pene- 
trated fungous  cells.  Symbiosis:  The  enemies  of  fungi— enemies  of 
molds — of  Saprolegniaceae — of  rust  fungi— of  Hyphomycetes — of  As- 
comycetes.    Duration  of  life. 
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The  reader  who  wishes  a  digest  of  what  was  known  up  to  1S9U  •>: 
any  of  these  subjects  can  not  do  better  than  to  consult  this  book,  fx : 
he  does  not  there  find  all  he  needs  the  chances  are  that  the  footGi*^ 
references  to  the  literature  of  the  subject  will  put  him  in  the  way '.i 
finding  the  rest. 

The  last  half  of  the  book  is  devoted  to  a  presentation  of  the  systr 
matic  side  of  mycology.  An  account  is  given  of  each  of  tiie  gxon]^ 
and  this  is  followed  by  a  description  of  some  of  the  more  imporr^i  i 
genera.  Naturally  views  differ  as  to  classification.  The  most  radics. 
change,  and  one  which  will  probably  not  meet  with  general  acceptaui^^ 
is  the  exclusion  of  Synchytriumj  Woroninaj  OlptdiapsiSy  BozeUa^  etc^  or. 
the  ground  that  the  production  of  a  vegetative  Plasmodium  is  entiruj 
foreign  to  the  eu-mycetes,  and  allies  these  organisms  to  the  Myxomycetr^ 
and  other  forms  which  the  author  follows  De  Bary  in  considering  to  be 
animals. 

The  groups  and  families  in  Dr.  Zopfs  classification  are  arranged  as 
follows : 


I.  PUYCOMYCETES. 

1.  ChytridiacesB. 

(1)  Olpidiacea. 

(2)  Rbyzidiace». 

(3)  Cliladocbytriacea. 

2.  Oomycetes. 

(1)  SaprolegnlacesD. 

(2)  Ancylistieffi. 

(3)  PeroQosporen. 
8.  Zygomycetes. 

(1)  Maooracete. 

(2)  ChietocladiacesB. 

(3)  Piptocephalideaa. 

(4)  Entomophthores. 

II.  Mycomycetes. 

1.  Basidiomycetes. 

(1)  Protobasidiomycetes. 
(a)  PilacresB. 
(5)  Auriculariace». 
(o)  Tremellaceee. 
(d)  Dacryomycetes. 
(2)  Hymenomycetes. 

(a)  Hypoclinaceao. 

(b)  ThelephoracecB. 

(c)  ClavariesB. 

(d)  HydnacesB. 

(e)  PolyporaceiB. 

The  author  differs  from  Brefeld  in  keeping  Gymnoascus  among  the 
GymuoascejB;  from  Eehm  in  classing  Hysteriaero  under  8phfiBriaoe«; 
from  Fischer  and  most  of  the  recent  systematists  in  including  Plasmo- 
para,  etc.,  under  Perouospora ;  and  from  Schroter  in  excluding  M jxomf  • 
cetes,  etc.,  on  the  grounds  already  stated. 


(MYCOMYCKTB8-— continued). 
(/)  Agaricace». 

(3)  Gasteromyceies. 

(a)  Hymenogastiea. 
(6)  Sclerodermles. 
(o)  Lyooperdacea. 
(d)  NidalariaoeA. 

2.  Ubkpineje. 

3.  u8tilaoi17kjb. 

4.  ascomycetes. 

(1)  Gymnoaacacen. 

(a)  Saccharomyeetet. 

(b)  Exoasces. 
(o)  Gyinnoascee. 

(2)  Perisporiacen. 

(a)  ErysipheflB. 
(5)  AspergiUea. 
(o)  Taberaoe». 
Sphsriacea. 
(a)  Sphflsriaea). 
(5)  Hypocreae«. 
(o)  Xylaneie. 
(d)  HysteriaeA. 

(4)  Difloomycetes. 
(a)  Pezizacee. 
(5)  Helyellacea. 


(3) 
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The  appendix  is  devoted  to  an  interesting  account  of  the  following 
mgi  imperfecti:- Tor M^  Mycoderma  oerevisicB^  Monilia  oandidUj  M. 
^McanSy  Dematium  pullulans,  Oidium  achcmleiniiy  0.  quinckeanum^  O. 
^nsuransy  Hormodendron  oladosporioidea,  Clddosporium  herbarumy  Sep- 
^sporium  bifureumy  Stachybotrys  atra,  and  Arthrobotrys  oligospora.  The 
ook  concludes  with  a  list  of  errata  (by  no  means  complete),  a  list  of 
lustrations,  and  a  general  index.  It  is  printed  in  clear  Boman  type, 
a  good  paper,  and  except  for  the  half-paper  cover,  which  does  not 
ear  well,  is,  like  most  German  books,  well  bound.  The  illustrations 
re  especially  praiseworthy,  not  so  much  for  mechanical  execution, 
herein  some  are  inferior,  as  for  the  care  with  which  they  have  been 
elected  to  illustrate  particular  features,  and  the  fact  that  most  of 
aem  have  not  been  hackneyed  by  repeated  use  in  other  books.  The 
lustrations  are  also  numerous  enough,  by  the  union  of  many  distinct 
gures  into  one  so-called  figure,  to  give  a  good  general  notion  of  the 
^hole  subject  of  fiingi. 

In  several  cases  there  is  an  omission  of  important  facts  which  should 
ppear  in  a  work  of  this  charatcer,  e.  g.j  Jensen  hot  water  treat- 
lent  for  smut  of  oats  and  wheat,  or  Humphrey's  discovery  of  cilia  on 
he  swarm  spores  of  Achlya.  Occasionally  also  there  is  a  slip,  a.  p., 
•n  page  90  the  term  ^^epiplasm^  is  attributed  to  De  Bary  with  a  dif- 
erent  meaning  from  that  given  in  his  Morphologic,  i,  e.,  De  Bary  uses 
t  for  glycogen  mass,  but  it  is  here  used  to  designate  the  residual  pro- 
oplasm  in  free  cell  formation,  for  which  De  Bary's  own  term  is  "i>er<- 
)lasm',^  on  pp.  386  and  397  the  genus  Endophyllum  is  said  to  possess 
10  teleutospores,  but  to  have  aecidiospores  which  germinate  with  the 
bnnation  of  a  promycelium  and  sporidia,  all  of  which  might  have  come 
rem  a  superficial  consideration  of  the  arrangement  of  the  spores  or 
rem  a  hasty  reading  of  Winter's  description  (Pilze  i.  p.  251),  but 
^liich  can  scarcely  be  admitted  if  we  are  to  attach  any  definite  mean- 
ing to  the  term  teleutospores  on  p.  439  Oymnoascus  reesii  is  said  to  be 
the  only  species  of  the  genus,  whereas  Winter  gives  3  and  Saccardo  6. 
Such  causes  for  complaint  are,  however,  comparatively  few,  the  bulk 
of  the  errors  consisting  of  transpositions,  slight  omissions,  incorrect 
numbering  of  descriptions  (6.  g.^  fig.  74),  and.  wrong  cross-references. 
Of  the  latter  there  are  at  least  a  hundred,  a  very  considerable  number 
for  a  book  of  reference.  Happily,  so  far  as  observed,  these  mistakes 
do  not  extend  to  the  index,  or  the  references  to  literature  which  are 
quite  copious.  This  book  was  evidently  first  issued  as  part  of  a  larger 
work  of  some  sort  (SchenoWs  Handbuchf)  and  then  repaged  for  issue  in 
the  present  form,  and  the  errors  are  probably  attributable  to  want  of 
care  in  the  revision. 

The  treatment  of  the  whole  subject  of  conidia  and  of  the  special  groups 

^(^haromycetes  is  of  particular  interest,  but  to  readers  already  familiar 

^th  De  Bary,  the  chapters  devoted  to  physiology  and  biology  will  no 

doubt  seem  freshest,  while  to  the  beginner  the  200  pages  devoted  to 
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dassiflcatioD  mnst  prove  invalaable  and  alone  worth  many  times  tlie 
price  of  the  book.  So  far  as  known  to  the  writer,  there  is  no  other 
book  in  any  modem  language  in  which  the  student  just  commencing 
the  study  of  fungi  can  find  so  good  a  r^sum^  of  what  is  absolutely 
essential  for  him  to  know.  If  he  masters  this  one  book  he  will  have 
laid  an  excellent  foundation  for  future  studies  of  special  monographs, 
and  of  that  vaster  book  never  to  be  included  in  any  monograph. 

(2)  Dr.  Kirchner's  book  occupies  an  entirely  different  field  from  the 
preceding.  The  plan  is  also  quite  unlike  that  followed  in  the  hand- 
books of  Frank  and  Sorauer.  In  fact  the  book  is  unique  in  the  litera- 
ture of  plant  diseases.  In  his  preface  the  author  regrets  that  knowl- 
edge of  plant  diseases  and  injuries  is  so  little  diffused  among  practical 
men,  the  very  class  who  need  it,  and  ascribes  this  in  part  to  the  fact 
that  their  study  leads  at  once  into  the  most  difficult  departments  of 
two  sciences,  botany  and  zoology,  and  requires  more  time  and  more 
special  knowledge  than  is  at  their  command. 

By  keeping  constantly  in  view  the  needs  of  farmers  and  gardeners, 
the  author  has  succeeded  in  overcoming  many  of  the  difficulties  and 
making  a  very  practical,  useful  book.  Theoretical  considerations  and 
technical  expressions  are  excluded  as  far  as  possible,  ^nd  a  commenda- 
ble eflFort  has  been  made  to  combine  simplicity  with  perspicuity  and 
accuracy.  In  a  book  of  this  character  it  is  of  course  impossible  to  avoid 
errors,  and  some  have  crept  in,  but  there  are  not  enough  to  seriously 
injure  its  useftilness.  IS^o  claim  is  made  to  completeness,  but  never- 
theless a  great  amount  of  interesting  and  valuable  information  has 
been  well  digested  and  put  together  in  a  very  accessible  form,  and  the 
general  accuracy  of  statement  is  especially  commendable.  It  is  a  book 
to  save  the  busy  man's  time  by  answering  as  quickly  as  possible  the  fol- 
lowing questions:  (1)  What  ails  the  plant  t  (2)  How  can  the  trouble  be 
remedied?  The  author  has  not  confined  himself  to  prominent  diseases 
or  to  those  due  solely  to  vegetable  parasites,  but  has  made  a  praise- 
worthy effort  to  mention  all,  and  the  reader  is  therefore  likely  to  find 
a  paragraph  touching  any  disease  or  injury  on  which  he  may  wish 
enlightenment,  provided,  of  course,  it  is  one  that  occurs  in  middle  or 
northern  Europe. 

The  book  is  divided  into  two  parts,  the  first  368  pages  being  an 
artificial  key  to  the  diseases  and  injuries  of  agricultural  plants,  arranged 
under  the  following  heads:  Cereals  14,  edible  LeguminosaB  6,  grasses 
20+,  forage  plants  25+,  roots  4,  commercial  plants  12,  vegetables 
and  kitchen  plants  27,  fruit  trees  11,  berries  6,  and  the  vine  1 — ^total 
126.  The  diseases  attacking  these  126  plants  are  classified  according 
to  gross  appearances  and  according  to  the  parts  they  attack.  For 
example,  17  pages  are  devoted  to  the  diseases  of  Vitis  viniferaj  arranged 
in  the  following  way:  I.  Diseases  and  ii^'uries  of  the  leaves,  II.  dis- 
eases and  injuries  of  the  buds  and  shoots,  III.  diseases  and  injuries  of 
the  branches,  IV.  diseases  and  injuries  of  the  old  wood,  Y.  diseases 
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and  injuries  of  the  roots,  YI.  diseases  and  injuries  of  the  flowers  and 
flower  buds,  VII.  diseases  and  injuries  of  the  berries.  Under  each  of 
these  groups  are  as  many  lettered  or  numbered  divisions  and  subdivi- 
sions as  may  be  necessary  to  include  all  of  the  diseases,  one  para- 
graph being  given  to  each,  with  a  numeral  cross-reference  to  Part  n, 
where  a  scientific  description  of  the  parasite  may  be  found.  When 
possible,  classification  is  carried  still  farther,  e.  g.y  under  VU.  diseases 
and  iujuries  of  the  berries,  the  following  subdivisions  are  given: 

A.  Sot  of  the  berries. 

a-e. — ^Five  paragraphB  devoted  to  as  many  diseases. 

B.  Spots  which  hinder  development)  and  sometimes  completely  destroy  the  berry, 
caused  by  fungi,  which  also  occur  on  the  leaves. 

a-g. — Seven  paragraphs. 

C.  Spots  of  varied  color  which  do  not  noticeably  affect  the  growth  and  ripening  of 
the  berries. 

or^. — ^Four  paragraphs. 

D.  Injuries  by  insects. 

or-d. — ^Four  paragraphs. 

E.  Dwarfing,  protrusion  of  seeds,  eto. 

In  Part  ii,  under  the  appropriate  classes,  groups,  orders,  and  fam- 
ilies, there  is  a  concise  description  of  1,332  injurious  species,  423  of 
which  are  parasitic  plants,  mostly  fungi,  the  descriptions  of  which  are 
drawn  principally  from  Saccardo,  Winter,  and  Schroter.    These  1,332 
species  are  numbered  serially,  corresi)onding  to  the  cross-references  in 
Part  I.    A  concise  account  is  also  given  of  the  classes,  orders,  famib'es, 
and  genera  to  which  these  species  belong,  so  that  this  part  of  the  book 
is  really  a  very  serviceable  compendium  of  parasitic  plants  and  animals. 
On  the  whole,  this  is  the  best  book  extant  for  the  rapid  determina- 
tion of  unknown  plant  diseases,  and  wiU  therefore  be  of  much  use  to 
students.    The  book  would  have  had  a  wider  circle  of  readers  and 
have  been  stiU  more  useful  if  the  author  had  included  shade  trees 
and  all  cultivated  plants.    Notes  on  treatment  are  given  wherever 
anything  definite  has  been  ascertained,  but  this  is  the  weakest  part. 
The  book  is  provided  with  a  table  of  contents,  an  index  to  names,  and 
a  special  index  to  technical  terms. — ^Ebwin  F.  Smith. 
Bust  in  wheat. — ^Report  of  the  proceedings  of  the  conference,  con- 
vened by  invitation  of  the  Minister  for  Agriculture  (the  Hon.  Sidney 
Smith),  and  held  in  Sydney  [New  South  Wales]  on  June  2,  3,  4, 6, 
and  8,  1891.    Sydney,  Charles  Potter,  government  printer,  1891. 
Folio,  pp.  56,  pi.  1, 
The  subject  of  rust  in  wheat  has  of  late  years  excited  the  liveliest 
interest  in  the  Australian  colonies.    According  to  a  statement  of  the 
Minister  for  Agriculture,  the  total  loss  from  the  disease  amounts  to 
about  £2,000,000  annually,  and  naturally'  a  desire  is  felt  to  find  some 
way  of  combating  it.     During  the  year  1890  many  experiments  were 
carried  on.    Details  of  these  are  given  in  the  report  of  the  conference 
convened  at  Sydney  in  June,  1891,  at  which  delegates  from  the  four 
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colonies,  Victoria,  South  Aastralia,  Queensland,  and  l^ew  South  Wal^- 
were  present 

The  subject  was  discussed  in  all  its  pha^s,  but  it  is  neither  p^»s5i- > 
nor  desirable  to  enter  fully  into  all  the  details.  In  Victoria  the  efftT> 
of  manuring,  spraying,  drainage,  varieties  of  seed,  etc.,  were  alJ  tiy^ 
The  results  were  largely  negative,  except  in  one  instance,  in  Gipp>].ii ! 
where  spraying  with  a  solution  of  sulphate  of  iron,  1  onnce  to  1  ga:VL 
of  water,  seemed  to  not  only  prevent  but  to  stop  further  growth  (jf -^ 
rust.  More  experiments  are  eon  sidered  necessary  in  this  direction,  bo^ 
ever.  A  series  of  questions  was  also  sent  out  to  farmers  in  \kt0r2 
and  the  results  of  the  answers  may  be  summarized  as  follows:  1 
Bust  seldom  appears,  to  an  injurious  extent,  in  two  successive  year': 
(2)  it  generally  appears  early  in  October  or  November,  depend:::: 
upon  the  variety  planted;  (3)  early-sown  and  early-maturing  varietit- 
escape  the  rust  best;  (4)  in  Australia  the  rust  does  not  seem  to  it 
quire  a  change  of  host,  but  passes  its  entire  existence  ux)ona  m^^* 
one;  (5)  rust  seems  to  prevail  usually  in  seasons  of  excessive  raiutal!. 
especially  in  October  and  November,  appearing  when  close  and  mog^7 
weather  sets  in;  its  spread  is  most  rapid  in  calm,  hot  days  and  dewy. 
foggy  nights;  windy  weather  as  a  rule  is  unfavorable;  (6)  the  kind  r-f 
soil  seems  to  have  no  effect  on  the  disease;  (7)  rust-shriveled  whear 
when  sown  appears  to  produce  as  good  a  crop  and  one  as  free  from  nM 
as  plump  seed ;  (8)  no  variety  is  free  from  rust  in  a  bad  season,  but  somt 
are  more  and  others  are  less  affected,  some  few  being  free  from  rust  m 
several  years  in  succession. 

The  following  suggestions  are  made  as  to  the  best  measures  to  lessen 
or  prevent  damage:  (1)  Maintain  a  high  standard  of  health;  (2)  use  all 
possible  measures  unfavorable  to  and  avoid  those  favorable  to  rust;  3 
remove  exciting  causes  where  possible,  by  burning  stubble,  destroyinii 
weeds,  etc.;  (4)  obtain  as  far  as  practicable  rust-proof  varieties;  ;"v 
spray  crop  with  some  solution  at  critical  stage. 

Experiments  in  Queensland  reported  on  by  Mr.  P.  McLean  were 
mainly  negative,  owing  to  the  exceptionally  favorable  year.  Ku>t- 
shriveled  seed  wheat,  however,  was  found  by  fitty-flve  out  of  sixty 
farmers  to  give  good  results. 

Answers  to  inquiries  made  by  the  Department  of  Agriculture  of  ^e^ 
South  Wales  did  not  differ  materially  from  those  already  given.  At 
the  conclusion  of  the  report,  however,  the  writer.  Dr.  N.  A.  Cobb, 
referred  to  investigations  he  had  made  on  the  fdngi  causing  rust^ 
{Puccinia  rubigo-vera  and  P.  graminia),  stating  that  nearly  all  the  duiu 
age  was  caused  by  the  former.  He  described  the  changes  these  frni^n 
undergo  in  development,  and  said  they  are  found  all  the  year  on 
either  wheat  or  native  grasses.  He  also  called  attention  to  the  fat ' 
that  the  larvae  of  a  species  of  insect  had  been  found  feeding  ui>o':: 
the  rust  spores,  and  that  while  in  this  way  a  certain  number  of  sport- 
were  destroyed  they  were  also  widely  distributed  by  adhering  to  hair? 
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covering  the  bodies  of  the  insects.  For  prevention  of  the  rust  early 
sowing  was  advocated,  and  the  belief  was  expressed  that  saccharate  of 
copper  would  be  aseftU  in  spraying  for  the  disease. 

This  paper  led  to  considerable  discussion,  especially  in  regard  to  the 
benefits  of  spraying.  The  general  idea,  however,  was  that  if  practica- 
ble this  would  be  the  best  way  of  combating  the  disease.  There  was 
also  cH)n8iderable  discussion  over  the  matter  of  producing  a  rust-resist- 
ing variety  of  wheat,  advocated  by  Wm.  Farrer  of  New  South  Wales. 
Other  reports  were  read  and  the  conference  finally  submitted  a  report 
containing  numerous  recommendations.  Among  these  were  early  sow- 
ing, catting  in  the  dough  state  except  when  to  be  used  for  seed,  exper- 
imenting to  obtain  rust-proof  varieties,  the  establishment  of  stations 
to  distribute  standard  and  desirable  varieties,  more  extended  use  of  red 
varieties  in  place  of  the  white  ones,  rotation  of  crops,  thin  sowing,  burn- 
ing of  diseased  straw,  experiments  with  spraying  machines  and  fiingi- 
cidesy  etc. 

Incidentally,  the  disease  known  as  <' take-all"  was  discussed,  the  in- 
vestigations of  a  commission  of  South  Australia,  in  1867  and  1868,  being 
cited  to  prove  that  it  is  due  to  the  presence  of  a  minute  animalcule 
which  was  called  Vibrio  tritiei  or  eel  of  wheat.  These  animalculse  are 
harbored  in  a  black  deposit,  a  ^4ichen  or  moss,"  found  between  the  roots 
and  the  first  internode  of  the  wheat  plant.  The  disease  works  in  patches, 
radiating  in  all  directions  from  a  center  and  destroys  all  cereals  or 
native  grasses  in  its  course. 

The  conference,  as  a  whole,  may  be  regarded  as  a  success.  Views 
of  diverse  character  were  expressed  by  the  delegates,  and  it  is  of  course 
possible  that  what  would  apply  in  one  colony  would  not  in  a  distant 
one.  Should  the  conference  be  instrumental  in  directing  attention  to 
methods  for  decreasing  the  amount  of  rust,  and  there  is  every  reason 
for  supx>osiDg  that  it  will,  its  meeting  will  not  have  been  in  vain« — 
Joseph  F.  James. 


ERRATA  TO  INDEX  TO  LITERATURE. 

The  fbllowing  noiubers  were  purpofiely  omitted  from  the  last  nnmbeir  of  the 
our2^al:  395,  401,  532,  537,  538,  547,  640,  and  651. 
The  following  correctious  aiid  additions  should  be  made  in  the  nnmbero  of  the 

No.  10.    Add  (see  also  Ex.  Sta.  Sec.,  Vol.  n,  April,  1891,  pp.  481-482). 
No.  34.    Add  (see  also  Ex.  Sta.  Rec.,  Vol.  ii,  Sept.,  1890,  p.  49). 
No.  40.    Add  (see  also  No.  104,  and  Ex.  Sta.  Rec,  Vol.  u,  Sept.,  1890,  p.  63). 
Nos.  42,  43.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  Oct.,  1890,  p.  134). 
No.  51.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  m,  Dec,  1891,  p.  297). 
No.  69.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  Oct.,  1890,  pp.  104-105). 
No.  73.    July  21  ihauld  he  Jnly  2. 

No.  105.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  Aug.,  1890,  pp.  12-13). 
No.  113.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  Feb.,  1891,  p.  325). 
No.  116.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  Dec,  1890,  p.  246). 
No.  123.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  July,  1891,  pp.  713-716). 
No.  135.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  Dec,  1890,  pp.  241-242). 
No.  140.    P.  141  $hould  he  p.  481. 

No.  150.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  Dec,  1890,  p.  252). 
No.  156.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  Feb.,1891,  pp.  342-343). 
No.  157.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  Dec,  1890,  pp.  220-222). 
No.  179.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  April,  1891,  pp.  508-509). 
No.  192.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  April,  1891,  pp.  504-505). 
No.  197.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  Maich,  1891,  p.  406). 
No.  199.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  March,  1891,  pp.  416-417), 
No.  209.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  u,  March,  1891,  pp.  421-423). 
No.  215.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  March,  1891,  pp.  408-410). 
No.  238.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  April,  1891,  p.  490). 
No.  241.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  Jan.,  1891,  pp.  293-294). 
No.  245.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  Jnne,  1891,  pp.  637-638). 
No.  246a.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ui,  Aug.,  1891,  pp.  7-8). 
No.  254.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  n,  Aug.,  1890,  p.  25). 
No.  270.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  AprU,  1891,  p.  501). 
Nos.  276  to  287,  inclasive.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  in,  Oct.,  1891,  pp. 
160-161). 
No.  291.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  u,  Jnne,  1891,  pp.  638-641). 
No.  295.    Should  read  McC[arthy],  G[erald].    Also  pp.  156-158  should  he  155-166. 
No.  310.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  Jnly,  1891,  pp.  711-712). 
Nos.  311  to  326,  inclasive.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  in,  Aug.,  1891,  pp. 
9-11). 
No.  327.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  May,  1891,  p.  606). 
No.  329.    This  is  the  same  article  as  No.  176. 

No.  353.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  ii,  Jnly,  1891,  pp.  749-750). 
No.  460.    The  date  should  he  Nov.  7. 
No.  476.    P.  524  »fcottW  6«  p.  525. 
No.  477.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  m,  Nov.,  1891,  p.  243). 

Ko.  iSl.    Add  (see  also  Ex.  Sta.  Rec,  Vol.  m,  Sept.,  1891,  p.  101). 
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Ko.  483.  Add  (see  ftlso  Ex.  Sta.  Bee.,  Vol.  xu,  Nov.,  1891,  pp.  225-237). 

No.  484.  Add  (see  also  Ex.  6ta.  Bee.,  Vol.  m,  Deo.,  1891,  pp.  285-286). 

No.  485.  Add  (see  also  Ex.  Sta.  Kec.,  Vol.  ni,  Deo.,  1891,  p.  287). 

No.  486.  Add  (see  also  Ex.  Sta.  Bee.,  Vol.  m.  Dee.,  1891,  p.  286). 

No.  487.  Add  (see  also  Ex.  8ta.  Bee.,  VoL  m,  Dec.,  1891,  p.  286). 

No.  480.  Intiead  of  [f  Mastbbs,  M.  T.]  read  Smtthb, ). 

No.  609.  Add  (see  also  Ex.  8ta.  Beo.,  Vol.  m,  Nov.,  1891,  p.  217.) 

No.  514.  Oot.  23  «]UmId  »s  Oct.  31. 

No.  515.  Add  (see  Agric.  Soienoe,  VoL  ▼,  Deo.,  1891,  pp.  282-283,  for  abskset). 

No.  590.  IntUad  of  [f  Mastbbs,  M.  T.]  read  [Waits,  C.  J.3. 

No.  609.  Add  (see  also  Am.  Gaideniiig,  Vol.  xiv,  April,  1892,  p.  248, 1  coL;  Fb& 
Jour,  and  Trans.,  VoL  u,  London,  Jan.  9, 1892,  p.  658;  Jour.  8oc  Arts.,  Land.,  M 
1,1892). 

No.  619.  Fig.  4  f  Jktild  »s  Fig.  5. 

Not.  632, 688.    Add  (see  also  Ex.  Sta.  Beo.,  Y6L  n^  Not.,  1891,  p.  217). 


INDBX  TO  LITERATURE. 

In  fhe  foUowing  index  all  articles  from  foreign  sonrcee  are  Indicated  by  the  nnm- 
I>ez8  prefixed  being  in  bold-faced  type.  All  those  having  numbers  with  the  ordinary 
^ype  relate  to  American  literature. 

A.— WOBES  OF  A  GEKEBAL  NATTTBE. 

664.  [Akon.]  Bovine  aetinomyoods  or  <'liimp  Jaw."  <Am.  Agric,  vol.  L,  New  Tork^ 
Jan.,  1891,  p.  52,  fig.  5. 

Girea  brief  hlstorioal  notes  on  the  diaeaee  and  describes  its  ohsrsoter.  Dae  to  s  Auigns. 
Notes  mode  of  infection,  treatment  eto.    (J.  F.J  J 

669.  [Akok.]  The  late  F.  W.  Andsnon.  <Am.  Agric,  vol.  u,  New  Tork,  Feb.,  1892, 
p.  152, 1  col.,  port. 

Sketch  of  the  life  of  F.  W.  Anderson,  formerly  connected  with  the  Department  of  Agri> 
enltnre  snd  later  associate  editor  of  the  American  Agrionltarist.    (J.  F.  J.) 

•ff 6*  BizzozBBO,  Carukl,  Gibslu,  Passerini,  Fbinchicse  e  Todabo.  Bslaiiane  sol 
eonoono  al  premio  Beale  per  la  KorfUogia  normale  e  patologioa,  per  Tamio,  1883. 
<Atti  reale  Accad.  Lincei,  Anno  288,  ser.  4,  vol.  vu.  Borne,  7  giagno  1891, 
pp.  532-543. 

Oires  dlsoossion  of  volnmes  4-7  of  Saccardo's  Rylloge  Fonsoram  Omninm,  with  regard  to  its 
olaim  for  the  royal  priie.  Decided  to  giro  half  the  prize  to  Saccardo  and  the  other  half  to 
G.B.6rassi,ssoaioglst.    (W.T.S.) 

•AT.  [EditorialI.  Fimgiis-eatiiig.  <Natnre,  vol.  xlv,  London,  Nov.  26, 1891,  pp. 
75-76. 

A  notice  of  M.  C.  Coohe*s  "British  Bdible  Fonffl,"  giving  a  statement  of  its  general  scope. 
Notes  that  aoo  species  of  British  Aingi  are  edible  and  abont  50  of  these  are  considered  aa 
dainties.  A  narajg^aph  is  quoted  to  the  effect  that  no  general  rules  are  to  be  laid  down  to 
distinguish  eoible  fh>m  poisonous  species.    (J.  F.  J.) 

668.  Faibchild,  D.  G.  liidez  to  North  Amsrieaa  mysologiesl  literature.  <Joar.  of 
MycoL,  vol.  VI,  Washington,  May  14, 1890,  pp.  4i^-ft :  Sept.  10, 1890,  pp.  80-87 ; 
Jan.  6,  1891,  pp.  128-lsg;  AprU  30, 1891,  pp.  184-191;  vol.  vn,  Sept.  10, 1891, 
pp.  52-63. 

A  list,  by  authors,  of  papers  relating  to  myoological  literature,  with  brief  notes  on  oon> 
tents,  beginning  with  January  1, 1890.    Now  merged  in  the  present  index.    (J.  F.  J.) 

659.  Galloway,  B.  T.    The  work  of  the  United  States  Department  of  Agrienltiire,  espe- 

dallj  in  its  relation  to  plant  diseaies  and  iigvriss  to  erops  through  nnfiivorable 
weather  conditUms.    <Hartford  Times.  Conn.,  Jan.  27«  1892. 

Abstract  of  a  paper  read  before  the  Fomoioglcal  Society  of  Connecticut,  giving  an  outline 
of  the  work  of  toe  Department.  Various  plant  diseases  dlscusfled  and  general  reference 
made  to  value  of  predictions  of  frosts  by  Weather  Bureau.    (J.  F.  J. ) 

660.  HAL8TED,  B.  D.    Botany  at  the  Waihington  meetiiigs.    <Am.  Nat.,  vol.  xxv,  Phila., 

Oct.,  1891,  pp.  914-916. 

Mentions  the  papers,  with  brief  note  of  contents,  read  before  various  societies  in  WaMh* 
ington,  D.  C,  from  August  12  to  29.  If  any  of  the  papers  treated  of  fungi,  of  diseases  of 
plants,  or  of  prerentires  for  disease.    (J.  F.  J .) 

66 1  •  PoPK,  Frank  M.  KLero-orgaaisms  in  their  relations  ts  the  higher  animali.  <Tran8. 
Leicester  Lit.  and  Phil.  Soc,  new  ser.,  vol.  u,  Leicester  Jan.,  1891,  pp. 
256-262. 

Oives  brief  account  of  history  of  microorganisms.  Mentions  divisions  of  fungi  as  (1)  Mold 
flmgl;  (2)  Myoetosa;  (8)  Yeast  fungi,  ana  (4)  Fission  fungi.  Gives  brief  account  of  each 
dsss  ffivlng  i)e  Bary's  classification  of  parasitic  fungi  as  oblinratory  parasites,  facultative 
parasites,  and  obligatory  saprophytes.  Kotes  the  presence  of  mold  fringi  as  more  common 
in  plants  than  animals,  out  mentions  in  the  latter  J^mpiaa,  Laboulbenia,  and  SaproUgnia, 
Besoribes  sflRBots  of  baoteria  on  animal  organisms.    (J.  F.  J.) 
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669*  SORAURR,  Paul.    Dm  phytopathologiMbe  Labor atorinm  n  Paxil.    <Zeitsoli.  fur 

Pflanzenkrankheiten,  vol.  i,  Stuttgart,  1891,  p.  61. 


Notioea  the  esUbliahmeot  of  a  Uboratory  for  the  stndv  of  plant  diAoasea  at  Paris  bj  order 
of  the  Miuistor  ot  Agricalttire  on  Aa«;ust  24,  1888.  Prillieux  is  director,  DeUcroix  assist- 
ant in  laboratory  work.    The  laboratory  U  at  16  Boo  GayLnsaac,  in  Paris.    (W.  T.  S.) 


663*  SoRAUER,  Paul.    Der  Antrag  Sebnli-Lnplti  im  prenn.  AbgaordnetOThanae  1 

die  Emobtimg  einer  Vetwaebiaiutalt  ftir  Pfianienicbnti.    <Zeit8ch.  fiir  Pflaii2«ii- 
krankheiten,  vol.  i,  Stuttgart,  1891,  pp.  54-62. 

Gives  synopsis  of  a  stenographic  report  of  a  speech  of  Sohnli-Lnpits  in  the  Pmaaian 
Chamber  of  Deputies,  favoring  the  estaolishment  of  a  central  station  for  the  stndj  of  plant 
diseaaes.  Sorauer  opposes  thu  plan,  and  thinks  it  better  to  establish  a  number  of  acjittored 
independent  stations,  f^ivins  as  reasona  that  the  study  can  be  best  carried  out  in  the  place 
where  the  disease  occurs  ana  by  investigators  familiar  with  local  conditions;  that-  it  is  <liifi- 
cnlt  to  obtain  nei*es8ary  appliances  in  case  an  investigator  is  sent  from  a  central  atation  to 
the  center  of  diseaHe;  that  it  promot4>fl  scientific  progress  to  have  investijsrators  free  and 
not  under  a  single  head  as  at  a  central  station,  and  that  local  diseases  can  be  recc^nixed  and 
stopped  before  they  attain  sufficient  importance  to  demand  attention  from  a  central  station. 
(W.T.S.) 

664*  Ward,  M a  rs h a ll.  Two  leotuM  on  "  Paiaiitie  planti,  native  and  ezotie."  < Qaar. 
£ec.  Roy.  Bot.  Soc.  London,  vol.  iv,  Lond.,  April,  May,  Jane,  1891,  pp. 
160-153. 

In  the  second  lecture  notes  are  given  on  parasitic  Aingi.  One  attacking  FoectntiMSs  and 
one  the  lily  are  especially  noted.    (J.  F.  J.) 

(See  also,  Nos.  869.  880.) 

B.— DISEASES  OP  NONPAEASITIO  OB  UNCEETAIN  OBIGIN. 

666.  [Anon.]  Core  to  tbe  yellows  < Popular  Gardening,  vol.  vi,  Buffalo,  Sept.,  1891, 
p.  261. 

Notes  discussion  in  regard  to  disease  in  a  meeting  of  the  Conn.  State  Board  of  AgrlGiiItiire» 
between  Hale  and  Meech.  Former  claims  pruning  and  muriate  of  potash  can  core  it; 
Heech  claims  not.    (D.  G.  F.) 

666.  [Anon.]    Breading  peaob  yellowi.    <Ajn.  Gardening,  yol.  xiu.  New  Tork,  Feb., 

1892,  p.  128,  i  col. 

Quotes  from  circular  of  horticultural  commissioners  of  YnbaOoonty,  CaL,adviafaig  against 
importation  of  trees  from  outside  the  State.    (J.  F.  J.) 

667.  [Anon.]    Myiteziouyinediieaie.   <RuralCalifomian,  vol.  xv,  Lob  Angeles,  Mar., 

1892,  p.  129,  i  col. 

Eefers  to  work  of  N.  B.  Pierce  on  the  disease,  noting  the  necesnity  of  using  cuttings  from 
healthy  vines,  and  from  regions  outside  locality  where  the  disease  exists.  (J.  F.  J.)  (See 
also  Cal.  Fruit  Grower,  etc.,  San  Francisco,  vol.  x,  Mar.  5,  1892^  p.  154.) 

668«  [Anon.]  [Take  all.]  <Agric.  Gaz.  N.  S.  Wales,  vol.  ii,  Sydney,  Sept.,  1891, 
pp.  556-557. 

Mentions  a  disease  of  wheat  which  is  often  spoken  of  at  farmers'  meetings  and  In  the  pitss. 
A  number  of  specimens  were  examined,  but  no  conclusion  was  reached.    (M.  Y.) 

669.  [Anon.]    The  i«nie  on  peaoh  yellowi.    < Pacific  Rural  Press,  vol.  xuii,  San  Fran- 

cisco, Jan.  16,  1890,  p.  52. 

Editorial  on  the  exclusion  of  eastern-grown  peach  trees ;  shows  that  exclusion  of  all  eaatem 
trees  is  absolutely  necessary  to  keep  out  yellows.  Notes  are  given  from  Bulletin  No.  1,  of  the 
Division  of  Vegetable  Pathology,  in  regard  to  the  oommunicability  of  yellows.    (B.  T.  G.) 

670.  [Anon.]    The  peach  yellows.    <Cult.  and  Country  Gent.,  vol.  lyi,  Albany,  Nov. 

19,  1891,  p.  436,  i  col. 

Refers  to  yellows  being  transferred  from  diseased  to  healthy  trees  by  pruning  knife.  Di»> 
ease  is  sometimes  mild,  frequently  virulent.  Cases  mentioned  where  it  appeared  in  trees 
widely  separated.    Only  remedy  so  far  known  is  cutting  out  and  burning.    (J.  F.  J.) 


671.  Dodge,  G.  M.    Boot  knot  on  apple  trees.    <lnsect  Life,  vol.  u,  Washington,  AprU, 

1890,  p.  315. 

Mentions  occurrence  of  knots  on  roots  of  apple  trees  annposed  to  have  oome  firom  TTsTisas. 
May  and  may  not  have  been  caused  by  a  nematode.    (J.  F.  J.) 

672.  [Editorial.]  The  peach  yellows.    <Rural  Califomian,  vol.  xv,  Los  Angeles,  Mar., 

1892,  p.  142,  1  col. 

Quotes  opinion  of  Meohan  that  yellows  is  caused  bv  A^arieiw  nuUetu.  Argues  aicainRt 
the  idea  and  states  that  the  climate  of  parts  of  California  is  cwtalnly  fkyorable  for  the 
growth  of  Agaricos  and  frruit-growers  should  be  careful  about  the  import«ttai&  of  trees. 
(J.  F.  J.) 
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73.  [Editorial.]  The  two  ptinlM.  Fear  blight  <Cnlt.  aud  Conntry  Gent.,  6l8t 
year,  Albany,  Dec.  8,  1891,  p.  976,  i  col. 

Refers  to  peach  yellowa  and  pear  blij^ht  and  condadeo  only  method  of  eradication  is  to 
ontolf  and  bam  diseased  parts.  Mentions  cutting  out  ofdiaeased  wood  of  pears  aud  ad- 
vantage resnlting  from  bett«r  cultivation  of  remainder  of  orchard  In  producing  l)etter  fruit. 
(J.F.J.) 

^T4*  [Goethe,  R.]  Eisige  ITnaohen  dnrftigen  Waohithnmi  der  Obftbiiame.  <Ber.  K. 
Lehranst.  ftir  Obst-  nnd  Weinbau  zn  Geisenheim  am  Rhein,  fUr  d.  Etatsjahr 
1889-90,  Wiesbaden,  1891,  pp.  38-40,  fig.  1. 

As  a  canse  of  stunted  growth  of  young  nursery  trees  gives  the  differences  existing  be- 
twipen  stoclc  and  scion.  Itocommends  selection  of  seed  for  stocks  Arom  vigorous  parents  and 
the  ri^jection  of  all  stunted  stocks.  A  common  cause  of  Atnnted  growth  is  too  deep  planting. 
Such  deeply  set  trees  are  not  only  stunted,  but  were  liable  to  diMeases  and  to  attacks  of  in- 
sects.  Mentions  that  deep-set  trees  are  more  likely  to  have  "  Krebs"  or  in  case  of  stone 
ttuitB  *'gummosls."  Such  plants  also  suffer  first  fromft-ost.  Even  if  plau ted  only  5  cm. 
too  deep  the  tree  suffers.  One  may  suppose  the  injurious  effects  of  deep  planting  are  due  to 
the  ixvjurious  effects  of  the  soil  moisture  on  the  bark  of  the  baried  portion,  or  that  they  are 
doe  to  the  hindering  of  respiration  of  this  portion  of  the  bark,  causing  stagnation  of  the  sap. 
One  thing  is  certain,  the  now  of  sap  is  hindered  through  the  buried  stem  and  causes  the 

Jtroduction  of  watersprouts  and  roots  here.    Lack  of  moisture  may  also  be  the  cause  of  4he 
rouble.    (W.T.S.) 

^75.  ''Indigator.''  Bie-baek.  <Fla.  Disp.,  Farmer  and  Fruit  Grower,  new  ser., 
Tol.  Ill,  Jacksonville,  Jan.  29, 1891,  p.  85.  ' 

Gives  analyses  ol  soil  niton  which  die-back  of  orange  does  and  does  not  exist,  showing 
that  soil  where  it  exists  has  more  organic  matter  and  more  phosphorio  acid  than  the  one  on 
which  it  is  not  known.    (D.  G.  F.) 

S76*  J5NSSOK,  Bengt.  Om  brannflAdcar  p&  TaztUad.  <Bot.  Notiser,  Lnnd,  1891, 
pp.  1-16,  49-62,  pi.  2. 

Burnt  spots  on  leaves  of  plants,  which  are  kept  in  green  or  hoi  houses,  have  been  recorded 
in  the  oldest  phy  tonathologioal  literature.  Several  theories  have  been  given  to  explain  their 
origin,  and  the  author  shows  by  experiments  that  the  oldest  theory,  Uiat  the  burnt  spots 
are  caused  by  the  action  of  the  snn*s  rays  through  airbnbbles  in  the  glass,  is  entirely 
correct.  Among  the  different  theories,  enuraeratecTand  discussed  by  the  author,  the  fol- 
lowing might  be  mentioned;  De  CandoUe  (Physiologic  v6ff6tale,  in,  p.  1113)  thought  that 
the  water  might  soften  the  tissue  of  the  leaves  and  then  by  being  heated  in  the  sun  prevent 
the  evaporation  and  produce  burnt  spots.  Sorauer  (PHansenkrankheiton,  2nd  ed.,  I,  p.  456) 
aays  that  when  dropa  of  water  are  left  upon  leaves  of  plants  in  hothouses  without  draught 
and  exposed  to  the  sun,  they  cause  burnt  spots.  Other  authors,  Neumann  (Adansonia,  vol. 
n,  1802)  and  Frank  in  part  (Die  Krankheit.  d.  Pflanzen,  1880,  p.  174)  believed  that  the  dropa 
of  water  merely  by  their  own  heat  conld  produce  the  burning,  but  Frank  was  not  un- 
willing to  snppose  that  the  drops  might  siso  have  the  same  effect  as  lenses.  Hoffmann 
(Sameubmch  oei  der  Weiubeere,  Bot.  Ztg.,  1872,  p.  113)  had  observed  that  grapes  upon 
which  drops  of  water  had  been  left  became  burnt,  and  he  thought  that  the  drops  had  really 
acted  as  lenses,  concentrated  the  sunlight  and  produced  the  unming,  and  this  theory  hays 
also  been  given  by  Von  Thiimen  (Ueber  den  Sonnebraud  der  RebenblStter,  Die  Weinl'aube, 
1886.  pp.  4U9-410).  The  author  has  now  examined  these  different  theories  and  he  has  proved 
that  drops,  fallen  upon  leaves,  are  unable  to  bum,  since  they  represent  but  h^f  a  lens, 
and  they  are  not  able  to  bum  by  their  own  heat,  since  this  is  far  from  beinff  sironff 
enough  to  disturb  the  tissues.  The  only  acceptable  explanation  is  that  poor  glass  with 
airbnbbles  produces  the  burning,  although  ho  is  not  quite  unwiUing  to  see  some  cause  in 
drops  of  water  which  are  hanging  down  from  the  inside  of  the  glass.  (Theo.  Holm.)  (See 
Bot.  Gax.,  vol.  zvu.  Kar.  17. 1^2,  pp.  89l.91.) 

677**  May,  Walter.  Bie  Bohrzneker-Cnltnren  anf  Java  imd  ihre  OefiOirdimg  dnroh  die 
Sereh-XranUieit    <Bot.  Zeit.  49  Jahrg.  Leipzig,  Jan.  2,  1891,  pp.  10-15. 

After  giving  a  general  account  of  the  soil  and  climatic  conditions  in  Java  in  reference  to 
the  culture  of  sugar  cane,  the  author  describes  the  Sereh -disease.  It  appeared  in  Java  in  1879- 
1880  bnt  did  not  cause  much  damage  until  five  years  later,  when  it  spread  rapid! v  over 
almost  the  entire  island,  causing  immense  loss.  Since  then  the  disease  has  prevailed  to 
greater  or  lesser  extent  every  year.  The  outer  symptoms  of  the  disease  are  given  thus :  The 
stems  remain  short,  the  leaves  are  crowded,  many  branches  and  aerial  roots  are  produced; 
the  diseased  plants  do  not  develop  a  tall  upright  stem,  but  form  a  small  fan-shaped  tuft  of 
leaves.  In  tne  worst  cases  no  cane  is  proouced,  only  leaves ;  certain  tissues  of  the  dis* 
eased  plants  become  reddened,  and  cuttings  taken  from  such  plants  show  an  increased 
redness  and  finally  decay.  The  checked  growth  of  the  diseased  plants  brines  about  a 
diminished  sugar  content  and  the  sugar  present  is  difficult  to  secure.  As  to  the  cause  of 
the  disease  no  generally  accepted  explanation  has  been  pnt  forth.  Nematodes,  bacteria 
and  even  methcMs  of  ciutnre  newly  introduced  have  been  supposed  by  different  writers  to 
be  the  cause.  The  best  means  of  combating  the  malady  at  present  known  is  to  obtain  sete 
from  Sereh-free  regions  such  as  Borneo.    ( w .  T.  S.) 

^8.  McCalian,  C.  W.  [and  Howard,  L.  O.].  The  Bermuda  peaeh  maggot  and  orange 
mit    <:Inaect  Life,  vol.  iii,  Washington,  Nov.,  1890,  pp.  120-121. 

Describes  disease  of  orani|:es.  Trees  die  from  limb  to  limb  in  one  year.  New  shoots  also 
die  rapidlv  and  in  three  or  rbur  years  the  tree  is  entirely  dead.  This  is  said  to  be  die-back. 
Disease  yields  to  treatment  with  carbolic  or  creosote  washes  "provided  the  existing  cause  is 
removed,  and  this  latter  is  variously  ascribed  to  over-fertilisation,  deep  planting  and  im- 
perfect drainage."    (J.F.J.) 
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979.  [MsEBAK,  T.]  PmmIi  yaDovi.  <Meelian'6  Monthly,  toL  I,  Gezmantown,  Pl, 
Oct.  1891,  p.  55,  i  col. 

Considen  disease  doe  to  Agarieut  meUnu,    (J.  F.  J.) 

680.  [Mkehak,  T.]  Pofteh  jtUowi.  <Meehaii'6  Monthly,  vol.  ii.  Germantows, 
Pa.,  Feb.  1892,  p.  27,  i  col. 

Befers  to  fears  of  spread  of  peach  yeliowa  in  California.  Conalders  diaoaae  doe  to  i  ;&> 
MM  mtUeu9.  '*We  would  Just  as  soon  expect  to  hear  of  the  pctaoh  yellows  in  Cali6?£ifc  » 
we  would  to  hear  of  an  acre  of  pineapples  being  prodooed  in  Maine."    (J.  F.  J.) 

•81*  BiTHAT,  Emerich.  VobiT  cin«  mnkvordige  daroh  don  BKts  ma.  Yltie  viaiteikr 
Ymg&nimiB  gwnhmiumg.  <Denkschr.  d.  math,  natarw.  Claaae  d.  £•  Akad.  a. 
Wissenfich.  Bd.  LViii,  Wien,  1891,  pp.  26,  pi.  i-u. 

An  int^restingand  exbaustiTe  paper  on  the  remarlcable  efBaeta  nrodaced  by  ligbteiec  » 
yiti9  vinifera.  The  author  dincusses  the  autumnal  coloration  or  grape  foliage,  tli*>  oy  ■> 
tkm  as  a  result  of  mechanical  injuries  to  the  leaf  Teins,  the  petiolea  said  abooto.  ookxn'.  s 
due  to  lightning  and  various  questions  concerning  the  effecto  of  llghtaiing  on  Tines  gr.  <rs 
vnder  glass.    The  paper  concludes  with  the  folloiraig  summary : 

(1)  According  to  obserrations  hitherto  made,  Ughtning  in  graperiea,  as  in  herds  of  i^*^. 
does  not  single  out  individnals  but  strikes  large  numbers;  <2)  the  tips  of  shoots  strork  l?r 
lightning  die,  while  the  parts  lower  down  anrvlTe,  at  least  for  some  time;  (S)  the  at>^ru!i3 
01  Collaoon's,  which  is  doubted  by  Caspaxr,  that  the  foliace  of  the  "wiae  is  reddoied  bj  t:« 
effects  of  lightning,  is  correct  in  re^nurd  to  all  vines  whose  fi^iage  shows  red  eoloratios  ik  tl* 
fall ;  (4)  the  latter  is  peculiar  to  VitU  sylesstrif ,  is  fturthennare  to  all  purple  «m1  certajs  n< 
rarieties  of  VUit  vin^era  and  finally  to  certain,  but  by  no  means  all  purple,  rmntti^  ^ 
American  vines :  (5)  vines  that  redden  in  the  antumn  alao  do  so  as  a  roMili  f^  mecbaait-Al 
Injuries  to  the  leaf-nerves,  petioles,  and  stems.  Girdling,  bending,  and  partial  aereris^  A 
the  lattor,  produces  a  red  discoloration  of  all  leavea  above  the  i^Jored  paits :  (Q  the  rniu^r- 
ing  of  vine  leavea  after  receiving  mechanical  ii^uriea  ia  not  oonditioaed  by  a  dimi£l:^'-^ 
trMiaportation  of  water;  (7)  vine  leavea,  that  assume  a  red  oolor  as  a  result  of  meebini^ 
liVJuries,  transpire  much  less  than  green  leaves;  (8)  the  ried  ooloration  of  vine  leaves  «aj<«^ 
by  lightning,  resembles  in  every  respect  that  occurring  as  the  result  of  meehaniealiajQrira.- 
CSi)  the  change  in  color  is  only  an  indirect  result  of  lightning  caused  by  the  latter  kiJlisf  tte 
tissue  found  on  the  outside  of  the  cambium  in  the  middle  pieoea  of  numeroas  sQccesi>irr  l> 
tomodes,  which  oorrespomls  to  a  repeated  girdling;  (10)  the  cambiam  of  the  ahoote  At:r<;c*i 
by  lightning  continues  to  live  and  producea,  in  an  outward  direction,  a  callus  witbls  the 
deadened  tissues,  surrounded  with  cork,  while  In  sa  inner  direction  it  produces  a  ris^  ^ 
wood,  which  is  separated  from  the  older  wood  by  a  thin  brown  layer:  (11)  aooofding  to  i^ 
observations  of  many,  the  berries  struck  by  lightning  dry  up  completely.    (B.  T.  G^ 

689*  Sahut,  F^jax.  Lm  ▼Mtanz  MosdMs  eoiiim«  dai  th«niioBi^trM  eiuigiitwim 
< Ann.  Soc.  d'hort.  et  d'hist.  nat.  de  TH^ranlt,  2  8^.  tome  xxiu,  Montpellier, 
May,  June,  1891,  pp.  16&-178. 

Digcusses  the  effect  of  cold  on  introduced  plants  from  observations  made  in  sout^^m 
France  during  a  period  of  more  than  thirtv  years.  The  conclusions  are  as  follows:  (1)  All 
other  conditions  being  the  same.  Individuals  whose  wood  is  well  ripened  will  resist  cold  le^re 
than  thoHe  w  hone  wimm  is  not  well  ripened.  Individuals  of  some  tender  species  will  be  asf  i  vtra 
more  or  less  by  the  same  degree  of  cold  according  aa  they  are  in  a  more  or  less  active  state  >•! 
vegetation.  (2)  Given  a  specific  fall  of  temperature,  plants,  for  the  most  part  at  least.  vQ 
be  much  more  seriously  affected  if  the  air  be  moist  than  if  it  be  dry.  (3)  With  equal  U'^- 
peratures,  other  conditions  remaining  the  same,  the  effecte  of  oold  will  be  more  destractiv? 
u  the  trees  and  plants  be  violentlv  shaken  by  the  wind  at  the  time  of  a  great  fsll  of  un- 
perature.  Planto  which  will  resist  12°  in  still  air  may  f^'eeie  at  8°  in  windy  weather,  t  v 
The  effects  of  a  given  lowering  of  temperature  will  be  destructive  in  proportion  to  the  p^^r* 
sistence  of  the  cold.  (5)  The  resistance  to  cold  of  a  woody  plant  increases  in  proportioc  u> 
its  arborescf^nce.  (G)  In  like  conditions,  alao,  a  sickly  plant  will  be  more  aeasitive  to  ^<i 
than  a  health^v  one.  Chlorotic  vines,  for  instance,  are  much  more  subject  to  cold  than  he&Irbr 
ones  placed  Hide  by  side.  (7)  Obsor\'atioDS  must  not  be  confined  to  a  aingle  individual.  In  -h  f 
ferent  individual's  of  every  species  the  resistence  to  cold  variea  appreciably.  Tb«  anthc< 
believes  it  is  possible  by  an  intelligent  selection  carried  on  for  a  number  of  {generation's  rs 
oreat«  in  many  species  of  planto  races  leas  trader  than  those  we  are  faniilar  with.    (£.  F.  S-) 

683«  Smith,  Erwin  F.  The  peach  rotette.  <Joar.  Mycol.,  vol.  vi,  Waahington, 
April  30,  1891,  pp.  143-148,  pi.  vm-Xlll. 

Describes  a  disease  similar  in  ito  appearance  and  effecto  to  peach  yellowa,  mentiofiicc 
points  of  resemblauoe  and  (litfer«uce.  Occurs  in  Greorgia  and  Kansas.  I>oes  not  con^kirr  :i 
due  to  attacks  of  insects,  as  has  been  supposed.  The  disease  is  contagious,  and  affected 
trees  should  be  dug  out  and  burned.    (J.  F.  J.) 

684.  Smith,  Erwin  F.  What  to  do  for  peaoh  yallovi.  <Jonr.  Mycol.,  vol.  vi,  Wash- 
ington, Mar.,  1890,  pp.  15-16. 

Mentions  experiments  made  with  fertilisers,  which  do  not  warrant  recommending  anj 
special  treatment.    Only  plan  suggested  is  to  dig  out  and  bum  affected  trees.    (J.  F.  I.) 

686.  "ViOLRT."  The  violet  diseaae.  <Am.  Florist,  vol.  vi,  Chicago  and  N.  T.,  Feb, 
18, 1892,  p.  590, 1  col.,  iig.  1. 

Gives  experience  in  raffling  violets  and  says,  "keep  the  oold  water  off  your  violei  folis^ 
and  yon  will  have  no  disease. "    (J.  F.  J. ) 
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086*  yOCHTiNO,  Hbrmakn.  17b«r  die  Abhibigigkait  dot  Lanbblattei  voa  uinn  AnimiUi^ 
tions-Tlialdgkeit  <Bot.  Zeit.,  49  Jahrg.,  Leipzig,  Feb.  20,  1891,  pp.  113-125, 
Feb.  27, 129-143,  pi.  1,  (m.)      ' 

Experimented  with  Mimosa  pttdiea,  Solanum  tvherotumy  Tropceolum  lohbianuin^  DoJi- 
§kotp€rmwn  hdiicaeabum^  and  an  ornamental  oncnrbit.  In  all  caaea  a  part  of  the  atem  wa« 
placed  in  a  apace  oontaining  air  free  from  COx  and  expoeed  aa  naual  to  the  aun.  In  every 
oaae  old  learea  already  formed  when  introduced  into  COs-Aree  air  turned  yellow,  and  In  many 
oaaes  fell  off.  The  young  leavea  formed  in  COs-free  air  showed  abnormal  ahape,  aize,  and 
oolor,  but  differed  from  etiolated  leavea.  Such  leavee  did  not  recover  when  the  plant  waa 
placed  in  normal  atmosphere  aeain.  Showa  plainly  that  leavea  are  dependent  on  their  own 
•aa'iroilation  for  growth  beyond  a  certain  stage  of  development,  and  alao  that  they  must 
•aaimilate  to  aupport  themaelvea  when  fully  grown.    (W.  T.  S.) 

687.  Wadsworth,  C.  D.    Ii  the  violet  diaeoM  a  mytlil    <Amer.  Florist,  yoL  vn, 

Chicago  and  N.  T.,  Deo.  31, 1891,  p.  443,  i  col. 

Givea  experience  with  violeta  and  believea  the  ao-called  disease  is  duo  entirely  to  "wrong 
treatment,  or  some  parasite,  loaect,  or  aomething  of  that  nature  attacking  the  planta." 
(J.F.J.) 

688.  Wadsworth,  C.  D.    The  violet  diieaie.    <Am.  Florist,  vol.  vn,  Chicago  and 

N.  Y.,  Feb.  25,  1892,  p.  624,  §  col. 

Statea  failnre  to  grow  violeta  and  oondndea  it  to  be  due  to  the  aoll  naed.    (J.  F.  J.) 
(See  also  Nos.  739, 752, 758, 759, 766, 774, 775, 777,  and  781.) 

O.— DISEASES  DUB  TO  FUNGH,  BACTERIA,  AND  MYXOMYOETES. 
I.— BELATIOMS  OF  HOST  AlH)  PARASITE. 

089*  Arcangru,  G.  Sopni  i  tnberooli  radieale  delle  legnminoee.  <Atti  reale  Accad. 
Lincei  Anno  288,  ser.  4,  vol.  vii,  Rome,  Mar.  15, 1891,  pp.  223-227. 

Bevlew  of  recent  woric  on  root  tuberdea  of  Legnminoee.  Saya  Woronln  did  not  dla* 
cover  bacteria  in  the  tuberclea,  but  instead  Gasparrini,  whopubuahed  in  1851  in  Attiacad. 
M.  d.  NapoU,  t.  vi,  aa  waa  recently  noted  by  Pirotta.    (W.  T.  S.) 

09O.  Dabmst^dter,  Ludwio.  Der  Sehuti  der  Fflanxen  und  Thiere  dnroh  Waohie  nnd 
Fette.    <FrometheQ8,  Jahr.  n.,  vol.  xxxvi,  Berlin,  1891,  pp.  572-574. 

Looka  upon  wax  forming  the  bloom  in  many  planta  and  a  thick  coating  in  aome.  aa  a  pro- 
tection against  paxaaitea.  The  wax  is  not  glycerine-ether  but  oombinationa  of  latty  acids 
with  higher  fatty  alcohola.    (W.  T.  S.) 

601»  KiONKA,  H.  Die  Wanelkndllohen  der  Legominoien  nuammenfavender  Bexioht  iiber 
die  Oesammte  dieibesogliohe  Idtteratar  mit  beeonderer  Berttcksiehtigimgder  neueren. 
<BioL  Centralbl.  Bd.  xi,  Leipzig,  June  1891,  pp.  282-291. 

A  good  reaumd   of  recent  work  on  the   subject   of  root  tubercles   of  LegnminosiB. 

•99»  Magnin,  Ant.  Snr  quelqnoi  e£foete  da  paraiitiame  chei  lee  Tegetaiiz.  <Comp. 
rend.  Acad.  d.  Sci.,  vol.  cxiu,  Paris,  Nov.  30, 1891,  pp.  784-786. 

In  reply  to  criticisms  by  K.  Yuillemin,  M.  Magnin  explains  that  in  apeaklng  of  the 
■mutted  nowera  of  Lychnu  dioiea,  he  uaed  the  term  hermaphrodite  in  a  morphological 
rather  than  physiological  sense.  The  anthers  are  not  filled  with  pollen  graina  but  always 
withapores  ofUitllago.  Some  additional  facts  confirm  M.  Yuillemin's  observations:  (1) 
The  possibility  of  local  infection,  suapected  by  M.  Rose  and  verified  by  M.  Yuillemin,  must 
also  be  admitted  for  Euphorbia  qfpanstiaa  and  JB.  verrucosa^  emasculated  by  TJromyeti  pin 
and  U.  iouUUatut;  (2)  aa  in  caae  of  L.  dioiea^  tho  parasite  which  causes  stamens  to  appear 
In  the  neuter  flowers  in  Mutcari  eomotum  only  increases  the  nize  of  organs  which  exist 
aLroady  in  a  more  or  leas  atrophied  form  in  the  neutral  flowers  of  healthy  plants ;  (3)  ovaries 
have  never  been  observed  in  the  smutted  staminate  flowers  of  Lychnit  veipertina  or  Mtueari 
eomotum^  and  this  la  another  proof  that  whenever  such  changes  take  place  the  rudiments 
of  the  organa  must  havo  been  present.  The  smut  exerts  a  remarkable  indirect  effect  on  the 
peduncles  of  the  staminate  flowers  in  Lyehnia.  In  the  healthy  staminate  plant  the  flower 
ndla  early  and  the  peduncle  quickly  dries.  On  the  contrary  in  the  pistillate  plant  tliH 
peduncle  peraiata  until  after  the  dissemination  of  the  seeds.  Kow,  in  parasitized  staminate 
flowers  the  peduncle  alao  peraiata  quite  a  long  time  after  anthesia,  simulating  the  pi.stilluto 
flowers.    (E.  P.  8.) 

G93.  [Meehan,  T.]  Baotexia  and  plant  diseases.  <Meelian'B  Monthly,  vol.  ii,  German- 
town,  Pa.,  Jan.,  1892,  p.  8,  i  col. 

Kotes  general  belief  that  bacteria  are  aole  cauae  of  disease.  This  haa  not  been  demon- 
strated.   Believes  they  may  hasten  disease  in  plants  while  not  causing  it.    (J.  F.  J.) 

•94*  Tatlor,  John.  Grafting  reputed  blight-proof  apples  on  blighty  stooks.  <Agric. 
Gaz.  N.  S.  Wales,  vol.  ii,  April,  1891,  p.  224. 

Mentions  snccessftd  experiment  made  in  grafting  reputed  blight-proof  apples  on  *'  blighty  '* 
stooks.    (M.Y.) 

(See  also  Nos.  711,  807,  855,  871,  873,  894,  and  981.) 
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n.— DISBA8E8  OP  FIKLD  AMD  OARDSK  CROPS. 

695.  [Axox.}    Botaaj.    <Univer.  Rec.jUniv.  of  Michigan,  vol.  1,  Ann  Arbor,  iprZ 

1891,  pp.  16-17. 

Notices  laboratory  studies  of  A.  C.  Ej-clcahymep,  npon  club  root  {PlatvHodiophorabrsir  . 
of  cruciferous  plants,  and  of  W.  H.  Rush  on  PeroMnpora  gaugtiformia.  (See  ^\«-  ^^ 
and  377.)    (D.G.F.) 

696*  [Anon.]    Peronoiponibyoteyaiiii    <Wiener  illost.  Gart.-Zeit.,  16  Jabrg..  Wh -l 
Miirz,  1891,  p.  130. 

Short  notice  stating  that  Per<mo$pora  hyo$eyami  is  found  in  Europe  almowt  exclii<^-"'^  "- 
ffyoxcyamv*,  but  news  is  received  from  Australia  that  it  is  doing  gje^t  damage  to  t<i:<^:v- 
Bordeaux  mixture  is  recommended  as  a  preTentire  measure.    (W.  T.  S.) 

69T*  [Anon.]    Bmt  in  wheat  oonferenott.    <Agric.  6az.  N.  S.  Wales,  yoL  n,  Sydcrj, 
July,  1891,  pp.  403-406. 

Gives  many  recommendations  for  the  immediate  attention  of  the  fanner,  as  for  fxar'*"'^. 
general  experience  shows  that  early  sown  wheat  frequently  esea)>es  rost  when  hue  >K-^  -= ' 
iM.  V.)  (See  also  Agric.  Jour.  Cape  Colony,  vol.  v,  June  2,  1892,  pp.  44-45:  this  Jo;  i-'-k- 
pp.  287-2«9.) 

698.  [Anon.]    8mnt  in  wheat.    <BiiIl.  No.  32,  Dept.  Agrio.  &  Immigration,  Wlimi- 

peg,  Feb.  25,  1892,  pp.  8. 

Notes  two  kinds  of  smut  in  wheat,  loose  or  blaclc  smut  and  bunt  or  stinking  raant.  I^ 
scribes  the  two  disease*  and  their  reproduction.  Under  head  of  "treatment"  iin?c»<* « *- 
of  sulphate  of  copper  (1  pound  to  8  quarts  of  water  for  8  bushels  of  seed) :  sprtati  i-t :  •  * 
and  8]irinkle  with  solution  and  then  sift  on  dry  lime  to  hasten  drTing.  Seen  msv  ius*-  i.« 
treated  in  a  vat.    (J.F.J.) 

699.  Atkinson,  G.  F.    A  new  root-rot  diieaae  of  ooUoo.    <In8ect  Life,  vol.  ra,  Wash- 

ington, Mar.,  1891,  pp.  26i-264. 

Describes  a  disease  due  to  a  species  of  Nematode  worm,  Heterodera  radieieoia.  The  exter- 
nal characters  are  similar  to  those  caused  by  the  funirua  Ozcniun^,    (J.  F.  J.> 

700.  Atkinson,  Gko.  F.    Anthraenoee  of  oottoo.    <Jour.  Mycol.,  toI.  vi,  Waabiiigtu:i, 

April  30,  1891,  pp.  173-178,  pl.  xvii,  xviii. 

Gives  detailed  description  of  fnngiu  oaoaing  the  disease  (OctUtotrichum  gotami  Souths,  i 
(See  No.  732).     (J.F.J.) 

YOl.  Barclay,  A.    Bait  and  mildew  in  India.    <Joar.  Bot.,  toI.  xxx,  London.  Jan. 

1892,  pp.  1-8,  pl.  1,  2  diagrams. 

Refers  to  extent  of  ii^ry^  from  rusts,  eto..  In  all  parts  of  the  world.  Quotes  from  B"l^fT 
as  to  occurrence  in  the  United  States,  and  notes  its  being  found  in  India.  Australia.  JapAL. 
eto.    Estimates  loss  to  wheat  growers  in  India  at  nearly  3,000,000  rupees  annoaUy.  («I.  F-  J. 

702.  BoLLKY,  H.  L.    Potato  leab,  a  baeterial  diseaie.    <Proc.  Am.  Aaao.  Adv.  Sd.,  toL 

XXXIX,  Salem,  Mass.,  July,  1891,  pp.  334-335. 

Abstract  giving  a  statement  of  contents  of  paper.  Concludes  the  bacterial  origin  of  di*»  %-*? 
to  he  nroverl  by  finding  (1)  a  specific  bact«rium  in  the  true  scab:  (2)  raising  diseased  m  « ri 
from  (lisensed  seed  and  tubers  free  from  disease  firom  treated  seed;  (3)  raising  healthy  tuN  ra 
by  isolation  in  same  hill  where  all  others  became  diseased;  and  (4)  producing  diseacc  ii. 
healthy  tubers  by  artificial  infecUon.    (See  also,  Noa.  119, 120, 121.)    (J.  F.  J.) 

703.  C[HURCHiLL,  G.  W.].    Antbraonooe  of  tbe  bean.    <Calt.  and  Cotmt.  Gent,  vol. 

LVii,  Albany,  N.  Y.,  Feb.  4,  1892,  p.  88,  i  ool. 

Refers  to  appearance  of  beans  affected  by  the  disease,  and  recommends  that  they  be  eoskrt' 
before  ydanting  in  solution  of  3  os.  carbonate  of  copper  dissolved  in  one  quart  of  «znrb><~;iJ 
and  diluted  with  4|  gallons  of  water.  The  beana  shoold  be  soaked  in  the  solution  tor  m^ 
hour.    (J.  F.  J.) 

Y04*  Cobb,  N.  A.    Votes  on  diseases  of  plants.    <Agric.  Gas.  N.  8.  Wales,  vol.  ii. 
Sydney,  May,  1891,  pp.  285-287. 

Describes  diseased  horse-radish  plants  attacked  by  CyiU^pwi  candidu$,  and  reeommrtui*  *« 
remedies  rotation  of  crops  and  clean  cultivation.    JPulverirod  lime,  flowers  of  salphtir.  ..• 
eau  celcHte  niipht  also  be  tried.    Recommends  clean  cultivation,  dentrnction  of  di*»i--'. 
plants,  aiid  rotation  of  crops  for  diseases  of  maise  caused  bv  Uttilago  tnaydii  and  Ph-o.    j 
maydia.    Under  head  of  di.Heased  lucerne,  caused  by  SpiuxrtUa  deatntetiva,  refers  to  reni'^'*  - 

greviously  piven.    (See  No.    705.)    Says  in  regard  to  "water  core"  of  apple  that  it  is  n«'*  * 
mgus  disease,  but  is  due  to  lack  of  air  and  too  much  water.    (M.  Y.) 

YOA*  Cobb,  N.  A.    Pathological  notes.    <Agric.  Gaz.  N.  8.  Wales,  vol.  n,  Sydney. 
Feb.,  1891,  pp.  107-108,  fig.  4. 

Under  subhead  "A  Disen.se  of  Lucerne  *'  (SphcereUa  deatruUiva  B.  and  B.),  speaks  of  par' « f 
host  attacked,  the  appearance  and  amount  of  the  disease.  Describes  briefly  microsciki'iAl 
appearance  and  germination  of  spores.  Recommends  good  surface  drainage  and  a  rspiil  >>*- 
cession  of  close  mowings.  ReftTcnce  is  also  made  to  snhteriaceous  fnn^i  and  wheat  ns* 
spores,  which  have  been  scattered  by  currents  of  air  and  are  found  on  red  incru*t««d  fei»:w" 
rails,  together  with  a  species  of  lichen,  which  is  the  tme  caose  of  the  red  color,    (hi.  T.) 
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706«  Cobb,  K.  A.  Pathological  notes.  <AgTio.  Gaz.  N.  S.  Wales,  vol.  n,  Sydney, 
April,  1891,  p.  215. 

Girefl  a  popular  description  of  maize  affected  with  rust,  the  probable  cause  being  Pueeinia 
may  (tit.  States  alno  that  apple  scab  may  be  almost  entirely  prevented  by  spraying  trees 
once  every  two  or  three  weexs  In  spring  and  summer  with  modified  eau  celeste.    (M.  V.) 

70Y*  [Editorial.]  The  potato  disease.  <Mediterranean  Nat.,  vol.  i,  Malta,  Sept., 
1891,  p.  54,  i  col. 

Notes  two  diseases  affecting  potatoes,  one  caused  by  Phytophihora  infestant,  the  other  by 
a  bacterium,  Oloitridium  butyrieum.  The  last  disease  may  be  arrested  by  placing  the  po- 
tatoes, after  they  are  dug,  in  "a  light,  dry,  airy  place."    (J.  F.  J.) 

708.  Falconer,  William.  Some  notes  on  the  oelery  crop.  <Calt.  and  Country  Gent., 
vol.  lvii,  Albany,  Jan.  14,  1892,  pp.  28-29,  |  col. 

Notes  rusting  of  oelery  on  Long  Island ;  this  prevents  early  blanching.    (J.  T.  J.) 

Y09«  [TFawcett,  W.]  Coffee-leaf  disease.  <Ball.  Bot.  Dept.  Jamaica,  Ko.  22,  King- 
ston,  Jnly,  1891,  p.  3,  i  p. 

Notes  the  danger  of  introduction  of  HemUeia  voMtatrix  into  Jamaica,  and  glyes  proclama- 
tion relative  to  destruction  of  coverings  of  tea  chests  to  prevent  introduction  of  the  fungus 
spores  from  Java  or  Ceylon.    (J.  F.  J.) 

YIO*  [  f  Fawcbtt,  W.]  Dr.  BnreVs  method  of  treatment  of  the  ooffee-leaf  disease  in  Java, 
[with  notes].  <Bnll.  Bot.  Dept.  Jamaica,  No.  22,  Kingston,  Joly^  1891,  pp. 
a-10. 

An  abstract,  with  notes,  from  a  paper  by  Bnrck  published  in  the  "Javaasche  Courant." 
States  the  disease  is  due  to  a  fungus,  Hejnileia  vtuttatrix^  which  attacks  the  lower  surfac-es 
of  the  leaves  and  gains  entrance  to  the  interior  through  the  stomata.  The  spores  develop 
only  in  water  and  in  darkness,  light  and  moisture  together  being  destructive  to  them.  The 
infection  of  the  leaves  is  described  and  suggestions  are  made  for  cure  or  prevention.  The 
third  pair  of  leaves  on  each  branch,  is  the  one  first  attacked.  If  taken  in  time  and  the  dis- 
eased spot  punctured  with  a  needle  havinff  on  its  tip  a  small  amount  of  sulphuric  acid,  or  if 


it  be  cut  out  with  a  pair  of  scissors  made  especially  for  the  purpose,  the  disease  can  be 
checked.  It  can  also  be  prevented  by  sprayine  witli  oopiier  sulphate,  sulphate  of  quinine 
and  tobacco  water.    The  expense  of  treating  plants  is  very  slight,  not  exceeding  1|  guilder 


cents  each  from  the  time  of  sowing  until  coming  into  bearing.    Planting  hedges  so  as  te  inter- 
cept the  wind  U  also  recommends.    (J.  F.  J.) 

7 1 1  •  [  f  Fischer,  A. ]  Agricnltaral  prospeets  generally.    < Agric.  Joum.  Dept.  of  Agric. 
of  Cape  Colony,  vol.  iv,  Cape  Town,  Jan.  14, 189^  pp.  156-157. 

Report  from  GraafT-Beinet  states  that  rust  is  injuring  wheat,  some  farmers  reporting  one- 
third  of  a  crop  lost.  At  Hiunansdorf  nearly  all  soft  wheat  perished  with  rust,  but  hard 
Irheat,  such  as  Blaauw-Hom  withstood  the  rust.  Oat  hay  was  ii^inred  by  rust.  At  Peddle 
rust  is  reported  bad  on  hard  wheat;  beans  "rusted"  in  some  parts  of  the  district.  The 
earlier  varieties  of  grapes  "are  affected  with  rust."  At  Steynsburg  and  Uniondale  rust  ia 
reported  on  wheat  to  some  extent.    (W.  T.  S.) 

Y 1 9.  [  tFiscHER,  A.]  The  wheat  erop.  <  Agric.  Jonm.  Dept.  of  Agrio.  of  Cape  Colony, 
vol.  IV,  Cape  Town,  Jan.  14, 1892,  pp.  155-156. 

Additional  reports  firom  seed  inspectors  are  given.  Bust  is  reported  as  destructive  at 
Booren  Kloof  and  Tarkastad  in  the  eastern  districts.  At  Dooren  Kloof  "the  rust  was 
worse  this  year  than  it  has  been  for  years;  several  people  Just  burnt  off  their  wheat  to  clean 
the  lands;  others  cut  It  off  for  bedding  for  their  hones.  Kven  the  best  wheat  reaped  was 
rusty."    (W.T.S.) 

713.  Gaixoway,  B.  T.,  and  Southworth,  E.  A.    Preliminary  notes  on  a  new  and  destmc- 

tive  oat  disease.    <Jonr.  Mycol.,  voL  vi,  Washington,  Sept.  10,  1890,  pp.  72-73. 

Give  notes  on  a  disease  of  oats  caused  by  bacteria.  Inoculations  with  the  bacteria  pro- 
duced characterisUo  features  of  the  disease  in  five  days.  Cultures  yielded  the  typical  or- 
ganism in  a  nearly  pure  condition.  (See  abstract  in  Froo.  Am.  Asso.  Adv.  Sol.,  voL  39, 
July,  1891,  Salem,  Mass.,  p.  333,  six  linea.)    (J.  F.  J.) 

714.  Hamtkd,  B.  D.  Blaok  rost  of  ootton.    <Ani.  Agric,  vol.  L,  New  York,  Oct.,  1891, 

p.  539, 1  col. 

A  notice  of  various  diseases  to  which  cotton  is  subject  and  a  specisl  reference  tx>  a  new 
disease  produced  by  Macronorium  rugrieanHum  Atkinson.  Advocates  keeping  plants  in 
good  condition  so  as  to  ward  off  attacks  of  disease.    (J.  F.  J.)    (See  No.  246a.) 

715.  Haj^ted,  B.  D.  Experiments  with  sweet  potatoes.    <Cnlt.  and  Country  Gent., 

vol.  Lvu,  Albany,  Jan.  14, 1892,  p.  28,  H  col.,  1  diagram. 

Gives  results  of  experiments  with  varioua  manures  and  fertilizers  on  black  rot  and  soil 
rot.    (J.F.J.) 

TIB.  Halstrd,  B.  D.  Fungous  diseases  of  various  erops.    < Eleventh  Ann.  Rept.  N.  J. 
Agric.  Ex.  Sta.,  New  Brunswick,  1891,  pp.  345-366,  fig.  3. 

Gives  notes  upon  various  diseases  of  garden  and  omamentnl  crops.  Notes  presence  of 
Phytophthora  ii^fettan*  as  destructive  in  various  parts  of  the  Stat«;  also  presence  of  the 
parasite  in  potatoes  sent  from  Ireland.    Notes  occurrence  of  the  bacterial  blight  of  Burrill 
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and  refen  to  the  scab  described  by  Thaxter  and  Bolley.  Raoords  Pla9modt9phor^  I 
Wor.,  upon  cabbace  and  radish,  and  for  the  first  time  in  America  Ptr<mo»p4>ra  panuiiieQ 
DBv.,  on  loaves  or  cabbage  and  Hetperit  matronaUt,  Kotes  also  Kaerotporxttm^  brosMie^ 
Berk.,  on  cabbage.  Oytovu*  eandidua  (Pera.)  L^t.«  is  recorded  aa  doing  damage  on  radiah, 
and  a  $elerotial  disease  or  turnips  and  carrota  is  noticed.  A  baot«rial  diaeaae  of  Hklaifr  ii 
apoken  of  as  ouite  widespread  in  the  State  and  likely  to  prore  very  contagiooa.  JBotryiii 
naroMtiea  ana  UroeytHt  eepula  are  reported  aa  doing  damage  to  oniona  and  onion  sees. 
Votes  presence  of  Cereotpora  JlagiU^ormU  B.  &  Hals.,  n.sp.on  spinach,  and  reTiews  work 
done  in  Bull.  70  of  K.  J.  Kx.  Sta.  (See  No.  135).  Giyes  figures  of  Phyllottieta  hortortnn  Spe^.. 
on  the  eggplant,  where  it  causes  seriooft  losses,  together  with  Olaotporium  tnelonff^ntt^ 
A.  E.  Figures,  with  description  Olcfosporinmpiperatum  E.  Sc  S.,  and  OoUeiUriehwm  nigrum 
E.  Sc  Hals.,  and  not^s  a  species  of  Phyllottieta,  all  three  on  the  foliage  of  the  pepper.  Notes 
presence  at  Piscataway  of  Septoria  armoraeim  Sacc..  and  Ramularia  armoracim  FL,  on 
leaves  of  horse  radish.  DisoiiRses  diseases  of  the  cultivated  hollyhock,  PteMiitia  mo/ro- 
eearum  Mont.,  Cereogpora  aUhcnna  Sacc,  and  CoUetotrichwn  malvarum  (B.  Sc  Caap^)  South- 
worth.  The  violet  (  V.  odorata)  diseases  are  reviewed  shortly  and  mention  made  of  Cercj*- 
pora  vioUiB  Saoc.,  PhyUottieta  violm  DBy.,  Okeotporium  viola  B.  Sc  Br.,  and  Zywdesmvs  elbi- 
duM  Ell.  &.  Hals.  The  fungi  especially  troublesome  to  carnations  mentioned  are  Septcria 
diantki  Desm.,  and  V^rmicularia  tubeJllgurtUa  Schw.  Oereotpora  ruedat  Fckl..  on  colti- 
rated  mignonette  is  mentioned  aa  controlli^d  by  Bordeaux  mixture.  The  black  knot  of 
plum  and  cherry  trees  is  treated  of  and  reference  made  to  BnU.  Ko.78  N.J.  Agric  Sx.  Sta. 
Quotes  report  of  J.  M.  White  who  was  successftil  In  the  treatment  of  hia  Clair;g«aa  and 
Ijeil  i>ear8  for  leaf -blight  and  cracking  by  use  of  aromonlaoal  aolnUon,  6  os.  copper  carbonate 
in  100  gallons  of  water.  Mr.  White  estimates  the  cost  of  treating  an  orchard  of  100  appk» 
tr(*es  thirty  to  forty  years  old  five  timea  with  carbonate  of  oopper  m  about  $20.  (See  ISxper. 
Sta.  Bee.,  vol.  ni.  Deo.,  1891.  pp.  806-808.)    (D.G.F.)  *^ 

717.  Halstrd,  B.  D.    8oil-rot  of  the  nroet  potato.    <CnIt.  ftnd  Country  Gent.,  toI.  l.ti, 

Albany,  N.  Y.,  Mar.  5, 1891,  p.  148, 1  ool.,  fig.  1. 

Gives  popular  description  of  diaeaae  with  possible  remodlea.    (See  Ifo.  58.)    (D.  Q.  7.) 

718.  Halstrd,  B.  D.    The  black-rot  of  the  iweet  potato.    <f  Cnlt.  and  Conntiy  G«nt., 

vol.  LVi.,  Albany,  N.  Y.,  Feb.  6, 1891,  p.  104, 2  cole.,  fig.  1. 

Gives  popular  description  of  disease  of  sweet  potato  caused  by  Ckratacyttit  Jimhriaia  EU. 
A.  Hals.  (S<>e  Xo.  53.)  Keviewed  in  Popular  Gardening.  Buffalo,  N.  Y..  toL  vx,  Apr.,  lOL  p. 
128.    (See No. 264.)    (D.G.F.) 

719.  Halrted,  B.  D.    The  leab  of  potatoee.    <Am.  Agric,  toI.  xj,  New  York,  Mar., 

1892,  p.  171, 1  ool. 

Gives  a  list  of  varions  theories  advanced  to  account  for  scab.  Conclndea  that  real  caixaa 
ia  a  fungus.  G  i ves  out!  ine  of  work  of  Bolley,  Thazter,  Humphrey,  and  othera,  ubd  mentioiia 
means  advocated  for  ito  prevention.    (J.  F.  J .) 

720.  Halstrd,  B.  D.    The  wmthem  tomato  blight    <Mi88.  Agric.  and  Meobanioal  CoL 

Exper.  Sta.,  Bull.  No.  19,  Jan.,  1892,  Agric.  Col.,  pp.  1-9, 11-12. 

Peflcribes  disease  and  gives  experiments  in  inocnlation  of  tomatoes  from  diseased  potatoea. 
and  vie*  ver$a.  Roedlinga  also  experimented  with,  with  rather  unsatisfactory  reanlta.  The 
oonclt'Hions  are  that  the  bli(;bt  is  due  to  a  bacUrium,  probably  the  same  aa  ti^at  canahig  the 
potaUxliBease;  thntit  is  also  the  same  as  the  blight  of  cncurbit>s,  and  can  be  transferred  from 
one  to  tho  other,  and  that  npravinf;  with  Bordeaux  mixture  will  probably  prove  a  remedvor 
preventive.  (See  Gard  and  Forest,  vol.  v.,  Mar.  2,  1892,  p.  108;  Exper.  Sta.  Kec,  Tol."ra, 
May,  18J>2,  p.  702.)    (J.  F.  J.) 

721.  HAL8TED,  B.  D.,  and  Fairchild,  D.  G.    Sweet  potato  Uaok-rot    <Jonr.  Mycol., 

vol.  VII.  Washington.  Sept.  10, 1891,  pp.  1-11,  pi.  l-iil. 

Describe  the  external  appearance,  characteristics,  cultores.  inoonlationa.  probable  life 
history,  and  prev»*ntive  mo.asiirps.  The  latter  are  selections  of  h*^lthy  aeed  potatoes, 
heulthy  sprouts  for  transplanting  from  hot  bed,  rotation  of  crops,  bnming  of  refnae,  spuing 
nse  of  barnyard  niannre,  niul  dippine;  roots  in  ammouiacal  solution  of  oopper  carbonate  be- 
fore storing  in  bins  for  winter.    (J.  F.  J.) 

722.  Harvey.  F.  L.    Cauiee  of  potato  scab.    <Ann.  Rept.  Maine  Agric.  Ex.  Sta.,  part 

IV,  Orono,  Dec.  31,  1890  (1891),  pp.  115-117. 

Reviews  work  of  Tlinxter  and  Bollev  on  subject.  (See  No.  811.  Also  Szper.  Sta.  Record, 
vol.  ni,  Jan.,  1892,  pp.  3U5 -:i90.)     (D.  G.  i\) 

723.  Ebllrrman,  W.  A.    Bniti  and  imnts  of  wheat    <Farm,  Field  and  Stockman, 

vol.  XV,  Chicago,  Feb.  13, 1892,  p.  151,  U  col. 

61  von  brief  outline  of  life  history  of  mst  and  sront,  and  recomroenda  immersion  of  aeeda  ia 
water  boated  to  from  132<'  to  135°  for  prevention  of  smut.    (B.  T.  O.) 

Y94*  Lagkrhkim,  G.  de.    La  enfermedad  do  lot  pepinoe.    <Revleta  Ecqnatoriana, 
torn.  11,  Quito,  Dec,  1890,  pp.  1-6. 

Relates  to  a  difiease  of  Peplnos  (Solanum  murieatum)  in  Ecuador  caused  by  PkfftopkO^fra 
infestan*.  A  general  account  of  tho  fnujrns  is  criven,  together  with  notes  on  diatrlbntion, 
hosts,  remedies,  etc.  The  author  adopta  Mille  £ibert*a  name,  Phytophihora  dmHUtatriM^  on 
the  ground  of  priority.    (B.  T.  G.) 
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725.  LAGBRHiciMy  G.  DB.    Bamarkt  on  the  ftuffvi  of  a  potato  leab.    ^Jonr.  Mycol.;  vol. 

vn,  No.  2,  Washington,  Mar.  10, 18^,  pp.  103-104. 

The  dlwaiMio  is  caaaed  by  Spongotpom  •olani  Branoli.,  and  was  aotleed  In  potatoes  pur* 
ehased  in  Quito,  Ecuador.  Deticribes  minute  charaoters  of  the  fungus  and  glTea  a  snort 
synonvniy  of  the  species,  oonclnding  it  should  be  known  as  iS^pon^oiipora  tubUmmea  (Wallr.). 

726.  [MsKHAN,  T.]    Tho  potato  diioaae.    <Meehan'8  Monthly,  toI.  u,  Genuantown, 

Pa.,  Jan.,  1882,  p.  13,  i  col. 

Notes  that  spores  of  ftmirns  do  not  penetrate  the  plant,  bat,  fkllinff  to  the  ground,  i 
'  ^  ^  '       *      '  3  ram  and  cause  rot.    Spores  seldom  penetrate  Uke  ground  more  th 


4  inches,  and  hilling  up  the  Tines  as  early  as  possible  in  the  season  is  recommended  as  a  pre- 
'     ^     (J.  P.  J.) 


carried  to  tubers  by  the  ra&  and  cause  rot.    Spores  seldom  penetrate  ue  ground  more  than 
4  inches,  and  hilling:  up  tl      " 
xentive  of  rot.    (J.  P.  J .) 

727.  Famhel,  L.  H.    Kow  ftmgons  diioaiei  of  Iowa.    <Jonr.  Mycol.,  toI.  vn.  No.  2, 

Washington,  Mar.  10, 1892,  pp.  95-103. 

Discusses  ftingi  affecting  cereals,  fhiits,  and  forest  trees.  Under  the  first  sre  considered 
diseases  of  wheat,  barley,  timothy,  brome  grass,  Panicum,  and  clover.  Under  fruit  dlaeases 
are  considered  plum  scao  or  black  npot,  aiiUiraQDOse  of  currants,  clnstercup  of  gooseberries, 
black  knot  of  plums,  and  white  rust  of  beets.  Under  forest  trees  are  discussed  blight  off 
^teulus,  cedar  apple  fttngus,  and  walnut-tree  diseases.    (J.  V,  J.) 

728.  Fammicl,  L.  H.    Potato  leab.    <Orange  Jndd  Fanner,  toL  xi,  Chicago,  Jan.  9, 

1892,  p.  19,  2  col.,  flg.  1. 

Gives  popular  r^sum^  of  recent  inTesUgations  of  Bolloy  and  Thaxter  upon  the  dlsflSBS. 
(See  Noe.  311, 120,  and  121.)    (D.  O.  P.) 

729.  PxcK,  C.  H.    Tho  potato  rot  ftmgiis.    <Cnlt.  and  Connt.  Gent.,  toI.  lyu,  Albany, 

N.  T..  Feb.  4,  1892,  p.  85,  i  col. 

Befers  to  losses  caused  by  potato  rot  and  to  the  value  of  Bordeaux  mixtnra  as  a  praren- 
tlve.    Gives  formula.    (J.P.J.) 

780*  Prilukux  &  Dklacroix.  La  nnile,  maladie  dos  mekma,  prodidto  par  U  Boolo- 
ootriehnm  melophtomm,  nov.  sp.  <Bnll.  Soo.  Mycol.  France,  toI.  ru,  Paris, 
Deo.  31,  £mc.  4,  1891,  pp.  218-220,  fig.  1. 

Gives  description  of  external  appearance  of  the  diseased  flmit  and  teohnioal  description 
c»f  the  fungus.    Xotes  its  successful  cultivation  in  artificial  media.    (B.  A.  8.) 

YSl*  S .     Die  Xartoffolkrankhsit  in  Irland.    <NatnrwiB8ensch.  Woehenschr.,  toL 

VI,  BerUn,  Ang.  30,  1891,  p.  358. 

ITotices  a  disease  affecting  potatoes  in  Ireland  caused  by  Petita  teUroHorvm.    (J.  P.  J.) 

732.  South  WORTH,  £.  A.    Anthracnote  of  cotton.    <  Jonr.  Mycol.,  yoL  Yi,  Washing- 

ton, Jan.  6, 1891,  pp.  100-105,  pi.  1  (iv),  fig.  1. 

Disease  due  to  a  new  species  of  fnncrus  described  under  name  of  OoUttoiridivm  gouypU, 
Hentions  external  appearacce  and  effect  on  the  boll.  Botanical  characters  and  general 
notes.  States  there  is  reason  to  fear  it  will  be  difficult  to  prevent  disease  by  fungicides. 
(J.F.J.) 

733.  [Swingle,  W.  T.]    [Bust  of  cereals.]    <U.  S.  Dept.  of  Agric,  Div.  of  Veg. 

Path.,  Cir.  No.  12,  Washington  [Dec,  1891],  p.  1. 

A  circular  of  inquiry  to  ascertain  the  amount  of  wheat  rust  in  the  country,  varieties  at> 
tacked,  remedies,  etc.    (J.  F.  J.) 

734.  Weed,  C.  M.   The  smut  of  oats.    <Am.  Agric,  voL  u.  New  York,  Mar.,  1892,  pp. 

183-181,  figs.  4. 

Notes  losses  fttnu  smut  in  different  years  and  localities  and  states  it  can  be  prerented, 
as  discovered  by  Jensen,  by  soaking  in  not  water.  Gives  brief  life  history  of  fbngus,  with 
account  of  microscopic  characters  and  reme<Iies.  The  best  method  Is  treating  seed  with 
hot  water  at  a  temperature  of  IS^o  p.  for  five  or  ten  minutes.    (J.  F.  J.) 

735.  Weed,  C.  M.    Wheat  **  scab.**    <Am.  Agric,  vol.  l.  New  York,  Dec,  1891,  p. 

693, 1  col.,  figs.  2. 

Describes  appearance  of  wheat  affected  by  scab.  Due  to  species  of  FutUpimvim,  Men- 
tions great  loss  resulting  firom  the  disease.    (J.  F.  J.) 

786*  WORONiN,M.  ireberdai**Taumelfetreide"in8iid-irsBniien.  <Bot.Zeit.,49Jahr.,. 
Leipzig,  Feb.  6, 1891,  pp.  81-^. 

In  1888  the  snthor*s  attention  was  called  to  a  serious  disease  of  grains  in  South  Ussuria, 
and  in  1889  he  received  specimens  from  Wlady wostok,  together  witn  drawings  and  desoiip- 


tions  of  the  fungi  occuring  thereon  made  by  N.  PaltschewHky  and  K.  Epoff.    Gives  a  short 
.         M  j.^    literature  of  similar  diseases  of  f     '         '  "       '.    -  -^  -•■• 

I  no  new  phenomenon,  it  having  I        .  ^     ^ 

and  Sweden.    The  diseased  grain,  when  eaten,  produces  in  men  a  serious  disease;  the  prln- 


review  of  the  literature  of  similar  diseases  of  grains,  stating  that  the  appearance  of  "in- 
toxicating grain"  is  no  new  phenomenon,  it  having  been  previously  reported  from  (srermany 


eJpal  symptoms  being  pain  in  the  head,  vertigo,  nausea,  loss  of  sight,  eto.    In  South  Ussurla 
Mildes  rye,  wheat,  oats,  millet,  eto.,  were  diseased,  and  not  only  men,  but  also  animals 
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were  uS^cieA  by  eatfng  the  gnfn.    Tbe  follo^nir  were  foand  on  tbe  iSpf»sfi  t- 
FuMrium  roMum  Lk.,  GibbereUa  tavbinttii  Sacc^   Clado9porivm  iurbantm  U-  " 

thotfKn-ivm  »p..  "Epicocntm  t^pU<-tum  iVsm..  TrifkotJie,iuin  ros^^tm  hii^  Eurvtiv 
rum  Lk..  3/i«rf«eocnaap.  [caasing  it^l  grains].  Hymmyla  olumarum  Cke.  &  Horkc-  > 
or   TH  i}finrUa.  Vladofhyt ,  ium  fjrainini*  Uxis^.     Besides  tbeM*,  »o]im>  azikk>ntmr<i  ^ 
ennmcmtfHl.  cne  of  wliicb,  a  black  ntroma,  looked  extromelT  like  JWviiM  prvpi  ^ 
lAttiM  f  in.:n»  wa«  almost  entirely  ab>«eiit.    All  of  the  fnngi.eTCt  pt  I'ven^ia  ;?'« 
Clarlorhytrium  gramim*  (l>oth  o^  which  were  rare),  are  saprofth^-tee,  aad  are  pt-  > 
the  (linx't  caufte  of  tbe  disease,  which  m  eonsklered  to  be  due  it*  the  damp  mcrimr  <:■ 
indiiciii);  molding  of  tbe  srrain  during  cnring.    Aa  a  preventive  mea«ure.  thr  \-Ti- 
tbf  nei^bl)orii>g  peoide — Cbiui'*e  and  Coreann — is  reconmiended.    Tbi«  etiBSi-t.-  -r 
drying  tbe  grain  under  shelter  and  tbas  pr^ent  its  molding.    Carefnl  seleetx^tis   ?  ?• 
also  en  joined.    Tbe  oanse  of  the  disease  produced  in  men  and  animals,  tbe  au:   •* 
due  to  one  or  more  of  tbe  following:    Ftuariitv%  roteutn,  GibbereUa  taubMetn.  £<>•    • 
9porium  sp.,     Cladotporium  kerbarum,    W.  T.  S.) 

(See  aUo  Noa.  743,  827,  833,  840,  843,  864,  885,  973,  and  984.) 

m.— DISBA8E8  OF  FRUITS. 

737.  [Anox.]  Onaga-trae  diieaiea    ^Fla.  Disp.,  Farmer  and  Fruit  Grower.  il«o 
vol.  Ill,  Jacksonville,  Jnly  16,  1891,  p.  563. 

Reports  account  of  visit  of  Erwln  F.  Smith  and  W.  T.  Swingle^  agevits  of  the  U.  S.  >- " 
of  Agric,  to  Florida  to  investigate  the  diseaaea  of  oranges.    (D.  G.  F.j 

788-  Arg YNNI8  [Sharpe,  Alda  M. ] .    Flmni  alliBetad  by  ftmgni.    <Prairie Fanner,  t 
LViii,  Chicago,  July  4,  1891,  p.  422,  i  col.,  fig.  1. 

Figures  plum  with  plam  pocketi,  Taphri$iia  pruni,  giving  short  popular  scomrt  ■:<'** 
disease.    (D.G.F.) 

739.  Bailky,  a.    Hew  diMaaa  of  the  orasga.    <Fla.  Agric,  vol.  xvni,  De  Land.  N  '^ 

11,  1891,  p.  603,  f  col. 

Describes  disease  on  sweet  orange  similar  to  "  aoab."    Appeared  first  on  lemoo  j£  - '";" '     ^ 
to  orauges.    Sulphur  solution,  10  or  12  gallona  to  40  gidlons  of  water^  partially  ciiHrKf 
disease.    (J.  F.  «f .)  , 

740.  Bruxk,  T.  L.    Plum  knote.    < Am.  Farmer,  10th  sor.,  vol.  x,  Baltimore^  Ma.^- 

1891,  p.  102,  f  col.  I 

Xotes  disease  to  be  caused  by  Spharea  morbota  [sie],  and  deacribes  method  of  its  p^'  '•  * 
tion.    Keconimends  iwinting  knots  with  linseed  oil  m  tbe  spring,  and  then  "no  sp-n*  -      i 
be  found  in  the  warts  and  tbey  will  crumble  and- fall  away."    Red  oxide  of  iroaciiv'^l  * 
linnced  oil  gives  perhaps  better  results  than  oil  alone.    Reoomnenda  also  cattisf  (»^  t"^*    I 
diseased  trees.    (J.F.J.)  ' 

741.  BuTZ,  Gko.  C.    Blaok  knot  on  plama    <Ann.  Rept.  Peun.  State  College  foi  1^'^    | 

Harrisburg,  1891,  pp.  166-167,  pi.  1.  I 

(See  No.  251.)    (J.F.J.)  ' 

749.  Cobb,  N.  A.   Notei  on  diieaaai  of  plaati.    <Agric.  Gaz.  K.  8.  Wales,  vol.  n,  Svd   | 
ney,  Jan.,  1891,  pp.  60-62. 


Gives  a  short  popular  description  of  anthracnoae  or  black  spot  on  graperiiwe.  «ii  " - 
dition  favorable  for  its  development;  also  three  remedies.  Gives  formiibe  for  iii*itt«;  * 
deaux  mixture  and  eau  celeste,  speaks  of  the  succeaa  of  these  remedies  in  KuriF  ^ 
America.  Then  treats  of  "pear  blight"  (JFVMV^odtumoirinvm).  Spcaksof  the  dost  ^"-^ 
blauce  of  this  fungus  and  that  causing  apple  scab.  Recommends  ammonia-carb<>n}t<  ^ 
copper  to  be  used  for  spraying  the  trees  and  gives  formula  for  making.  Tsder  '"^^ 
strawberry  leaf- blight  mentions  places  from  which  specimens  of  this  disease  bsve  b«^t  r^ 
oei vcd  and  gives  remedies  for  nreventlon.  Under  "  Rust  on  marsh  mallows  "  quott  *  tn'- 
letter  that  it  is  popularly  believed  this  rust  is  in  some  way  connected  with  wboAJ*"-' 
Makes  one  or  two  statements  to  show  that  this  is  probably  not  true.    (M.  Y.) 

Y4S.  Cobb,  N.  A.    Votes  on  di<eases  of  planti.    <Agrie.  Gas.  N.  8.  Wales,  toI.  Q. 
Sydney,  Mar.,  1891,  pp.  155-157. 

Gives  popular  description  of  bitter  rot  of  apple  {Cflmonorium^  vertieclor),  showinc  s  • 
that  the  disease  can  be  given  to  other  fruits,  such  as  peach,  cherry,  mango,  et**.:  nrEU'- 
treatment.  Notes  iiresence  of  "pear  mite "  and  Fusictadium  and  their  re!»eniblaii«r  Ty  *■  ^ 
otlier,  ulving  romeuies  for  both  diseases.  Linseed  plants  from  India  and  New  Ztaiui".  «f" 
att,'iok»«l  by  Milampsora  Hni,  whicb  caused  great  loss;  finally,  for  peach  rust  m*-';^'  "  " 
burning  leavett,  spraying  trees  in  winter  with  sulphate  of  xroh  (1  pound  to  8  (^ali^^' ' 
water),  and  application  of  potash  manaree.  (M.  Y.) 

744.  Cobb,  N.  A.     Votes  on  diseases  of  plants.    <Agrio.  Gas.  N.  8.  Wales,  toI.  n. 
Sydney,  June,  1891,  pp.  347-348. 

Describes  method  of  entrance  of  spores  of  common  mold  into  oore  of  apples,  prcx)"^  '- 
what  18  known  as  "moldy  core."  Recommends  modified  eanoeleatoas  a  prohablt' n 'i **- ' 
AUo  quotes  from  Ganlen'ers'  Chronicle  a  description,  by  M.  C.  Cooke,  of  a  new  vine  lii^^ 
{Gloeo*i)urium  pett\^erum),  received  from  BrislMUie.    (ll.  Y.) 
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15*  CuGiKi.  G.,  E  Macchiah,  L.  La  Baotomi doi mppoU  della  vita.  <8taz.  8peT. 
Agr.  Italiane,  vol.  xx,  Gingno  1891  (18  Luglio),  Asti,  pp.  679-682. 

6iT6  prelirainary  report  upon  a  bacterial  diteaae  of  yonnff  grape  dusters  fouod  Id  June, 
1801,  at  several  localiiiea  near  Modena.  The  disease  is  maniteHte*!  by  a  brown  coloring  aud 
final  drsuQR  up  of  the  steins  and  pedicels  of  the  young  grapes  and  a  consequent  wilting  of 
the  immature  berries.  The  organism  (3-4  by  I-l^  fi,),  cultivated  on  gelatin,  cives  honey* . 
yellow  colonies  with  indefinite  contoars,  which  rapidly  become  confluent  aua  liquefy  the 
medium;  also  grows  on  potato,  giving  same  colored  colonies,  but  with  siuuose  margins. 
Find  the  briglit  yellow  color  to  fade  out  npon  extended  cultivation  in  gelatin.  No  inocula^ 
tioDs  were  reported  on,  but  it  is  the  intention  of  the  authors  to  work  out  the  life-history  of 
the  parasite.    Think  the  malady  likely  to  prove  a  most  serious  one.    (D.  Q.  F.) 

to.  Desperssis,  J.  A.  Anthnomwis  or  Uaok  ipot  of  the  grape.  <Agrio.  Gaz.  N.  8. 
Wales,  vol.  u,  Sydney,  July,  1891,  pp.  421-424,  figs.  2. 

Speaks  of  the  mioroaooplo  ftmgns  causing  the  disease.  Sums  np  results  of  experiments 
carried  on  near  Bordeaux  to  test  different  substances  as  preventives.  Kecommenas  several 
washes  and  powders,  and  speaks  of  methods  of  applying.    (M.  V.) 

k7.  Dbtmrrs,  Freda.  Apple  scab  (Fusloladiiim  dendzitioam,  FckL).  <Ohio  Agric. 
Exper.  Sta.,  2d  ser.,  vol.  iv,  Bull.  No.  9,  Columbus,  Deo.,  1891,  pp.  187-192, 
pi.  v-vu. 

Gives  a  list  of  apples  suljeot  to  attacks  of  disease  and  describes  its  f«»atnres.  Discusses 
external  characters,  effects  on  host,  and  miorosooploal  oharacters.  (See  Exper.  Sta.  Beo., 
vol.  in,  April,  1892,  p.  620.)    (J.  F.  J.) 

18.  Gaixowat,  B.  T.  a  new  pear  disease.  <Jour.  Mycol.,  vol.  vi,  Washington, 
Jan.  6, 1891,  pp.  lia-114. 

Describes  a  disease  observed  in  Alabama  due  to  TheUphoraptdiceUata  Schw.  Recommends 
cutting  ont  diseased  wood,  washing  with  copperas  or  sulphate  of  iron,  and  coating  wounds 
with  wax  or  similar  substance.    This  treatment  was  sncoesslnl  when  tried.    (J.  F.  J.) 

49.  Halstrd,  B.  D.  Bacterial  melon  Uight  <Mis8.  Agric.  and  Mechanical  Coll. 
Exper.  Sta.,  Bull.  No.  19,  Agric.  College,  Jan.,  1892,  pp.  9-11. 

Describes  disease  due  to  bacterial  germs,  and  mentions  successful  experiments  in  trans- 
ferring  disease  from  cucumbers  to  squashes,  tomatoes,  and  potatoes.  It  tnus  seems  to  be  the 
same  disease  in  all  these  plants,    (d.  F.  J.) 

f50.  Halsted,  B.  D.  Treatment  of  oranbeny  seald  and  cranberry  gall  fimgos.  <Jour. 
Mycol,  vol.  VI,  Washington,  May  14, 1890,  pp.  18-19. 

A  general  description  of  the  diseases,  with  directions  for  treatment.   (See  No.  204.)  (J.  F.  J.) 

751.  Kerr,  J.  W.  Plum  knots.  <Am.  Farmer,  10th  ser.,  voL  x,  Baltimore,  May  1, 
1891,  p.  102,  i  ooL 

Recommends  cutting  ont  diseased  trees  and  planting  varieties  not  snl^ect  to  the  disease. 
Advocates  discarding  Damson  plums  altogether.    (J.  F.  J.) 

V59«  Martelli.  [N.  ]  [Ceppi  di  vite  affetti  dalla  oosi  detta  taberoolosL]  <Nuovo  Gior. 
Bot.  Ital.  (Bull.  d.  Soc),  vol.  xxiii,  6  Aprile,  1891,  Firenze,  p.  550  [350]. 

Report  by  the  secretary  of  the  Society  of  a  note  presented  on  a  donbtlhl  bacterial  disease  of 
the  vine  caUed  tuberculosis,  and  the  exnibitlain  ox  slide,  showing  the  organism  of  the  tuber* 
culosis  of  the  olive.    (D.  a.  F.) 

733,  Martelu,  N.  n  black-rot  snllo  viti  presso  flrenie.  <Nuova  Gior.  Bot.  Ital. 
(Bull.  d.  Soc),  vol-  XXIII,  5  Ottobre,  1891,  Firenze,  pp.  604-610. 

Discusses  question  of  the  presence  of  the  black  rot  in  Italy,  deoiding  it  to  have  made  its 
first  appearance  in  1801,  notwithstanding  a  previous  report  in  1877  by  Arcangeli.  Doubt  is 
thrown  on  its  correct  identification  by  the  fact  that  only  the  foim  on  the  leaf  has  been  found. 
Refers  to  work  of  Viala,  and  espedaUy  to  experiments  of  Galloway.    (D.  Q.  F.) 

754.  Morrow,  J.  D.    Tongi  on  froit  trees.    <Am.  Farmer,  10th  ser.,  vol.  x,  Baltimore, 

July  1, 1891,  p.  149,  If  cols. 

A  general  statement  of  what  fungi  are.  Advocates  good  cultivation  and  not  too  much  de- 
pendence upon  fungicides.    (J.  F.  J.) 

755.  Pammel,  L.  H.    Fungous  diseases  of  sagar  beet    <Iowa  Agrio.  Exper.  Sta.,  Bull. 

No.  15,  Des  Moines,  [Ames]  Nov.,  1891,  pp.  234-254,  pi.  i-vu. 

Discusses  various  disesses  of  sugar  beet  observed  both  in  Europe  and  America.  These  are 
beet  rust,  caused  by  Uromyee9bftcB;  white  rust  of  beets,  caused  by  Cyttnput  hliti;  spot  dis- 
ease, caused  by  Cercotpora  bfticola,-  root-rot  disease,  causod  by  Kematode  worms;  violet-root 
fungus,  caosea  by  Ifhxzoetonia  betcB,  end  also  by  species  of  bacteria;  scab  of  beets,  caused  by 
bacterial  germ  as  shown  by  BoUoy.  The  life  history  of  these  species  is  given.  lu  summary 
states  thnt  Bpot  diseaBe  can  be  cliecked  by  Bordeaux  mixture  or  ammoniacal  carbonate  of 
copper.  Beet  scab  and  potato  scab  seem  to  be  the  same,  and  the  two  crops  should  not  follow 
ODe  another.  They  are  liable  to  be  carried  fh>m  a  diseased  field  to  one  not  Infected.  [Ba> 
pzint  of  article  repaged,  16  pp.]    (J.  ¥.  J.) 
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756.  Pierce,  N.  B.  A  cUmmo  of  ftlnumd  traot.  < Jour.  MyeoL,  voL  vu.  No.  2,  Wasli- 
ington,  Mar.  10, 1892,  pp.  66-77,  pi.  xi-xiv. 

Described  the  extent  of  the  disease  and  the  stocks  affected.  Gires  an  extended  deBCTi|«tKic 
of  the  general  and  special  efl'ects  of  the  fanene  and  discusses  the  spread  of  the  dis^a«^ 
Gires  freneral  directions  for  prevention,  mainly  the  collection  and  burning  of  fallen  foliar 
and  turning  in  the  soil  beneath  the  trees.  JUauy  details  of  germination  and  life  bistory  of 
thernngiinare  also  given.  Ttie  diiMsase  is  due  to  C^reotpora  cirevnuciaNi  Saec.  (J.F.J.l 
(See  Piiciac  Kural  Press.  voL  xuv,  Aag.  20, 1882,  p.  141,  fig.  9.)  - 

767.  Pierce,  Newton  B.    Taberotilosii  of  the  olive.    <Joiir.  MyooL,  vol.  ti,  Waahing- 

ton,  Apr.  30, 1891,  pp.  148-153,  pi.  xiv,  xv. 

Refers  to  the  presence  of  this  disease  in  the  Mediterranean  region  of  Europe,  and  quotes 
description  by  Savastano.  Probably  due  to  pret«ence  of  bacteria.  Cuttlug  off  anect«^3 
branches  seems  to  be  all  that  is  necessary  to  prevent  disease  spreading  and  aoiii|^  dAma^, 
(J.F.J.) 

768.  Smith,  Erwin  F.    Field  notee,  1890.    < Jour.  Mycol.,  vol.  yi,  Waahington,  Jan. 

6, 1891,  pp.  107-110, 

Gives  nhort  notes  on  peaoh-leaf  curl  (Taphrina,  d^orman$  Tnl.);  plum  taphrina;  plnn 
blight,  apple  blight  (BactUua  atnylovonu  (Burrill)  Tier.) ;  pear  leaf-blight  (£ntomMporium 
maenlatum  I^v.) ;  black  rot  {Laittadia  bidwellii  (Ell.)  V.  and  R.) ;  vine  blight;  brown  rot  of 
the  peach  (Monilia  frueiigena) ;  peach  yellows  and  peach  roeette.    (J.  F.  J.) 

769.  Smith,  Erwin  F.    Field  notee,  1891.    <Jour.  Mycol.,  vol.  vn,  No.  2,  Waehing- 

ton.  Mar.  10, 1892,  pp.  88-95. 

0>nsi8ts  of  notes  on  the  following  diseases:  Peach  curl,  peach  mildew,  bla«ik  spot  of 
peaches,  frosty  mildew  of  peaches,  peach  nist^  peach  rot,  peach  yellowa.  clnbbed  brancbe* 
of  peach,  stem  and  root  tumors,  peach  rosette,  pear  diaeaaes,  aad  aycamore  blight.    (J.  F.J.) 

760.  Smith,  Erwin  F.  Peeoh  bliglit  <JoaT.  Mycol.,  vol.  vii,Waahingtoii,Sept.  10, 
1891,  pp.  36-39,  pi.  V,  VI. 

Describes  appearance  of  disease  and  its  manner  of  working  on  the  tisanes  of  plant.  Pene- 
trati-s  t  he  blonsoms  and  then  spreads  to  twigs.  Gives  results  of  experiments  to  aeoare  fniii- 
ing  si>ecinienH  of  the  fungus  {MonUia/ruetigena),  and  describes  its  effect  upon  the  woody  tis- 
sues.   (J.F.J.) 

76L  Southworth,  E.  A.  Bipe  rot  of  grepee  end  applee.  <Jonr.  Mycol.  toI.  vi, 
Washington,  April  80, 1891,  pp.  164-173,  pi.  1  (xv). 

Gives  general  outline  of  history  of  the  funens  (OUxotpcriuiilhfirueHgenufm  Berkl.)  which  is 
the  same  as  that  producing  bitter  rot  in  apples.  The  external  characters  axtd  microscopic 
characters  are  fully  descrilied.  Under  "treatment"  gives  the  results  of  an  experiment, 
showing  that  xpraying  with  potassium  sulphide  and  ammonlacal  copper  carbonate  produced 
good  results  with  applea.    The  same  treatments  would  probably  also  protect  grapea.  (<l .  F.  J.) 

769*  Th(^men,  Felix.  Die  Black  Bot  Krankfaeit  der  Weinreben  (Phoma  uvieola.  Berk, 
and  Curt),  Physaloepora  MdweUii  (Saoo.).  <Allgemeinen  Weinzeitung,  Wien, 
1891,  pp.  1-29. 

A  general  account  of  black  rot  of  the  grape,  baaed  for  the  most  part  on  papers  by  American 
anthors.    (B.  T.  G.) 

763.  Underwood,  L.  M.  Dieeaiee  of  tlie  orange  in  Florida.  <Jonr.  Mycol.,  vol.  vn, 
Washington,  Sept.  10,  1891,  pp.  27-36. 

Gives  noten  on  orange  diseases,  with  mention  of  causes,  distribution,  and  remedies.  The 
diseases  treated  are  diebacic,  foot-rot  (Mal-di-Goma),  blight,  scab,  leaf-spot^  sooty-mold,  aad 
leaf-glaze.    The  last  is  due  to  growth  of  a  lichen.    (J.  F.  J.) 

(See  also,  Noe.  704, 706, 716, 727, 765, 789,  882, 883, 888, 850, 854, 871, 897, 910, 
976,  and  995.) 

lY.— DISEABBS  OF  FOREST  AND  SHADE  TRBB8. 

7QL  [Anon].  Dr.  Kayr  on  the  parantic  ftingi  of  Vorth  American  fiireet  trees.  <Gard. 
and  Forest,  vol.  v,  N.  Y.,  Jan.  27, 1892,  pp.  37-38. 

Refers  to  examination  of  original  specimens  of  Dr.  Mayr,  and  gives  as  condnsions  that 
Rhyti9mapunet\fonne  Mayr  is  R.  punetatum  Fries.  Microiphmria  comi  Mayr  is  M,  pvlekra 
Cke.  and  Pk.  J.ophodti-mxum  in/ectans  Mayr  and  Hytteriopn*  aeieola  are  considered  t(>o  im- 
perfect to  say  more  than  that  they  belong  to  the  order  of  Hysteriaceie.  No  good  reason  exists 
for  the  trcnuB  Hpnterioptu  Mayr.  Examination  of  Puceinidia  abietit  Mayr  shows  that  what 
is  cnlhdthe  uredogpore  is  not  a  Uredo,  but  a  species  of  Tubereulina,  which  infects  rretdiaetr. 
Uncertainty  cxints  as  to  whether  the  species  is  T.  pertidna  or  a  cli^ely  allied  sitecies.  A 
second  ])araMite  attacking  the  Tubereulina  is  stated  to  be  what  Mayr  considered  tne  t«]eato- 
spores  of  the  Jilcidiuni.  wiiose  form  is  too  indefinite  to  determine.    (J.  F.  J.) 

y65«  Bail.  Venohiedene  Kittheilnng.  <Sclirift.  Natarf.  Gesells.  in  Danzig,  nene 
folge,  7  Bd.  Danzig,  1891,  pp.  22-25. 

Mentions  collection  of  Melampwra  gcep^ertiana  on  Vtieeinium  oiKi-iitoe  j'^Preiselbeer"). 
Near  Ilmenaii,  Tliiiringen  finds  Selerotinia  beteearum  oaasing  a  disease  of  berries  of  Vac- 
eininm;  /  eziza  ioiUkommii,  causing  canker  of  the  larch;  Zophod*rmiwn  hrac/wgwrum, 
••"'*"  l  the  falling  of  pine  leaves.  A  few  other  species  of  fongi  are  commented  on.    /  W.  T.  S.) 
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\6m  Faioow,  W   G.    INMaMp  of  trees  likely  to  USUfW  meehanieal  i^jnriei.    [Boston, 
1891,  pp.  15.] 

A  i>aper  read  before  the  MaMaobnsetts  Hortloviltiiral  Society,  March  7, 1891,  giyins  a 
Btateinent  of  the  structiire  of  wood  and  the  manner  of  healing  of  wound*.  Refers  alao  to  the 
mumer  in  which  Aingons  germs  find  entrance  into  the  wood  and  the  bad  effects  likely  to  fol- 
k)w.    (J.F.J.) 

n  [Meehan,  T.].    Hie  Euopeen  plane.    <Meeban'8  Monthly,  vol.  n,  Qermantown, 
Pa.,  Jan.,  1892,  p.  11,  i  col. 


ITotes  that  in  Ghent  the  European  plane  tree  suffers  f^om  Gloeatporium  nervitequum,  the 
eaTee  falling £rr     '"     ""  *    '        "  « -.-. -^-  --  ^-^  -- 

elflc.    (J.F.J.) 


leaTee  falling  from  Its  effects  early  in  antamn.    Sulphate  of  copper  recommended  as  a  spe- 
-'"       "•  Y.J.) 


OS,  Fasqualb,  F.  Bapporto  al  ohiarinimo  lig.  Ihrettore  del  B.  anenale  di  artiglieria  in 
Kapoli  snl  legname  di  Fioppo  attaooato  da  miero-organiimi  <NaoTo  Gior.  Bot. 
Ital.,  (Ball.  d.  8oo.),  vol.  xxiu,  Firenze,  8  Guinaio,  1891,  pp.  184-186. 

Gives  preliminary  note  on  a  disease  of  poplar  timber  reported  by  the  Director  of  the  Artil< 
lery  Arsenal  at  Naples,  caused  by  a  species  of  Mieroeoeeus.  Occurs  in  boards  badly  stacked, 
liTing  in  the  wood  vessels  and  causing  yellow  discolorations,  and  a  final  destruction  of  the 
trachesB.    Organism  not  cultivated.    (D.  G.  F.) 

09»  y  uiLLEHiN,  Paul.  Bemaiqnes  ^tiologiqnee  ma  la  maladie  dn  Penplier  pyramidaL 
<Eev.  Mycol.,  xiv,  Toulouee,  Jan.  1, 1892,  pp.  22-27,  pi.  1.  ' 

Describes  a  new  ftingus  DidffmonhMria  papulina  and  discusses  the  relation  to  the  dlBOHse 
of  severe  winters,  vegetative  reproduction,  etc    (B.  A.  S.) 

(See  alao,  Noe.  727  and  759.) 

v.— DISEASES  OF  ORNAMENTAL  PLANTS. 

70.  Abthub,  J.  0.  Carnation  nut,  a  new  and  deetraotive  diieaie.  <'Am.  Florist,  vol. 
VI,  Cliicago  and  New  York,  Feb.  18, 1892,  pp.  687-589,  fig.  4. 

Refers  to  the  recent  observance  of  a  carnation  disease  and  its  wide  extent  in  the  United 
States.  Cause  stated  to  be  Urotnycu  eafyophyUinuM,  Gives  general  history  of  fungus  and 
•nggMtions  for  treatment.  Bordeaux  mixture  and  ammonlacal solution  of  copper  carbonate, 
bo£b  effectual  remedies.  (See  also,  Cult,  and  Country  Geiit.,  voL  Lvu,  Mar.  lo,  1892,  p.  188, 
fig.  1 ;  Garden  and  Forest,  voL  v,  Jan.  13, 1892,  p.  18.)    (J.  F.  J.) 

U.  Galloway,  B.  T.  IMaeaie  of  geraninms.  < Jonr.  Mycol.,  vol.  vi,  Washington, 
Jan.  6, 1891,  pp.  114-115. 

States  the  disease  is  probably  due  to  the  presence  of  a  BaeiUua,  Disease  had  been  produced 
in  several  Instances  by  inoculations  directly  from  diseased  plants.    (J.  F.  J.) 

72.  Halsted,  B.  D.    Fongons  tronbles  in  the  ontting  beds,    <Qard.  and  Forest,  vol.  Y, 

New  York,  Feb.  24,  1892,  pp.  91-92. 

States  that  diseases  of  various  sorts  have  appeared  on  cuttin^rs,  particularly  of  the  carna- 
tion, rose,  clematis,  passion  flower,  and  cbrvsautlieumm.  In  the  carnation,  due  to  species  of 
Oollftotriehum;  in  the  rose,  to  a  species  of  OloMtporivm;  in  the  chr^santhemnm,  to  a  species 
of  HepUnia  or  i'hyUo$iieias  in  Abutilon,  to  a  species  of  CoUeto^chum,  probably  identical 
with  that  on  carnation;  in  nasturtium  probably  also  the  same  species.    (J.  F.  J.) 

73.  HUMFHBiCYB,  Alfkbd.    The  violet  diseaee.    <Am.  Florist,  vol.  vii,  Chicago  and 

Kew  York,  Jan.  28,  1892,  pp.  521-622. 

Seplles  to  C.  D.  Wadsworth  that  if  an  insect  or  a  pM^site  is  the  cause  of  violets  losine 
their  leaves,  is  not  that  a  disease  f  Mentions  effects  observed  by  himself  on  both  violets  and 
on  celery.    Gives  method  of  cultivating  the  violet.    (J.  F.  J.) 

74.  [Mkbhan,  T.]    Difease  in  Clematis.    <Meehan'8  Monthly,  vol.  i,  Gennantown, 

Pa.,  Nov.,  1891,  p.  74,  \  col. 


Sefers  to  disease  as  probably  of  fnnfcous  origin,  and  recommends  watering  with  a  solution 
of  copper,  made  by  dropping  pieces  of  blue  copperas  about  the  size  of  an  egg  in  a  barrel  of 
water.  Draw  earth  awav  from  plant  and  form  a  basin,  in  which  pour  the  solution  to  insure 
its  reaching  the  "  collar"  of  the  plant,  the  point  usually  attacked  by  the  fungus.    (J.  F.  J.) 

176*  [Mebhak,  T.l    Bhododendron  disease.    <Meehan'8  Monthly,  vol.  il  Germautown, 
Pa.,  Kov.,  1891,  p.  72,1  col. 

Befers  to  yellowing  and  dropping  of  leaves  of  Bhododendron.  Thinks  it  may  be  due  to 
attacks  of  Agariout  tneUem^  but  more  likely  to  an  oversatnrated  soil.  Becommends  under 
draining.    (J.F.J.) 

r76.  [MxBHAir,  T.]    Yiolet  diseases.    <Meehan'8  Monthly,  vol.  n,  Gennantown,  Pa., 
Jan.,  1892,  p.  8,  i  col. 

Brief  note  on  disease  caused  by  fungi.  Spraying  with  solution  of  sulphate  of  copper  rec- 
OBunonded.    (J.  F.  J.) 
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777.  8.  — — .    [The  Tiolet  diieaie.]    <Ain.  Florist,  vol.  vn,  Chicago  and  New  Yc:V 

Jan.  28, 1892,  p.  522,  ^  col. 

State*  tronble  to  spread  most  rapiflly  in  weather  with  extreme  and  sadden  r hi' ^<  - 
teniperatnre.  f^lit'veo  careful  ciiltivaiion  will  be  effectnal  prevenUre.  Notes  ^li.  > 
trouble  with  chrysanthemnnia.    (J.  F.  J.) 

778.  [Sanders,  Edgar.]    The  carnation  rut    <Prairie  Farmer,  vol.  lxiv,  Chia: 

Mar.  5,  1892,  p.  151,  |  col. 

Kofem  to  paper  by  Arthur  (!»oe  No.  770)  and  Rtatca  that  disease  may  be  combaT^It-'S 
pbate  of  in>n  (i  to  I  pouud  to  a  s.illou  of  water),  by  Bonleaux  mixture  (pn>b;4bh/.  -!<  ~- 
by  amtuouiacal  copper  carbonate;,    i J.  F.  J.) 

779.  South  WORTH,  £.  A.    Additional  oheervations  on  anthraenose  of  the  hoZlyliock  <  J<  ^^^ 

Mycol.;  vol.  VI,  Washington,  Jan.  6,  1891,  pp.  115-116. 

States  that  a  fuii^un  similar  to  that  of  diseased  hollyhocks  has  Ikv^q  found  in  Eif-  ' 
Sida  gpinota.    Thinks  it  probable  the  specie.s  should  be  known  aa  CoUrtotrichum  h^-' 
(Br.  and  (/asp.)-    Xot-ea  aUo  that  O.  bromi  Jennings  from  1  exas  may  be  same  aa  Sifi'  ■•  ^ 
graminicola  (Ce^A.)  iyacc.    (J.F.J.) 

780.  South  WORTH,  E.  A.    AnewhoUyhoek  disease.    <Joar.  Mycol.,  vol.  vi.,  Wa-bii; 

ton,  Sept.  10,  1890,  pp.  45-^0,  pi.  1,  (iii.) 

Deacribea  damage  occasioned  by  a  new  disease  of  Hollyhocka,  caused  by  r*a<;l-^''  -" 
allhceie  n.  sp.  Gives  external  and  botanical  characters  and  recommends  Bordeaox  cui.^' 
as  a  remedy.    (J.  F.  J.) 

(See  also  Nos.  843  and  971.) 
D.— REMEDIES,  PEBVBNTIVES,   APPLIANCES,  ETC. 

781.  Alwood,  William  B.    Cmrrent  notes.    <8onthem  Planter,  Slst  year,  EichTEonl 

Va.,  Jnne,  1890,  pp.  274-276. 

Notes  treatment  of  apple  scab  and  black  rot  of  grapee  in  Albemarle  ConntT,  Va^  oi'  -^ 
fors  to  fact  that  he  prepared  a  bill  against  peach  yellowa  which  was  pasaea  witli  »c:.  o.^ 
amendment  by  the  legislature.    (D.  G.  F.) 

782.  Alwood,  William  B.    Votes  on  treatment  of  grapes.     ^Sonthem  Planter.  5i'') 

year,  Richmond,  Ya.,  May,  1891.  p.  249,  H  ool. 

(^Itcs  instructions  for  treatment  of  grape  diseases  by  use  of  ordinary  copper  eompca..  -« 
(D.  G.  F.) 

783.  Alwood,  William  B.    Standard  fittings  for  spray  machinery.    <In8eot  Life,  ^'^^'• 

IV,  Washington,  Oct.,  1891,  pp.  58-59. 

Brief  report  of  committee  appointed  to  oonfer  with  makers  of  spraying  machines  to  «cti^ 
standard  sizes  of  styles  and  fittings  for  machines.    (J.  F.  J.) 

784.  Alwood,  William  B.    Treatment  of  black  rot  of  grapes.    Voteon  Bordeanxniztort— & 

modification  of  the  eopper  earbonate  preparation.    <Soathem  Planter,  5l8t  yea:. 
Richmond,  Va.,  Oct.,  1890,  p.  462,  2  cols. 

Claims  to  have  discovered  that  it  rooulred  only  U  parts  of  quicklime  to  nentrali*^  •  T  — 
of  coj)i)er  9nli>hate  and  discovered  independently  of  several  French  investigators  tl  at   '  ■ 
fornnila  nii^'ht  be  rwluced.    Gives  the  reduced  formula  as  2  pounds  of  copper  sulph.i:':    - 
"    ■  ■        " "Masi       '      " 


2i  iMninds  of  lime.  Claims  priority  in  the  preparation  of  the  well  known  '*  Jaasson  '  ir:i?  * 
of  fopper  ca  rl  jona  te  from  copper  sulphate  and  sodium  carbonate.  G  ives  as  date  of  di*rti^  -  "t 
spring  of  1883.     [See  Patrigeon,  G.  Prog.  Ag.  et  Vit.  4  ann6  3  Juillet,  1887,  p.  17.]   {D.G.i 

785.  [Anon.]    Apple  icab.     <Am.  Agric,  vol.  Li,  New  York,  Feb.,  1892,  p.  l^,i  co! 

Xo tea  that  "black  mildew"  of  a  correspondent  is  probably  apple  scab  (FuaieUdiw,  i"^ 
dritix;uin).  Gives  tttatoment  of  how  to  treat  disease,  using  solution  of  4  pounds  salph.<ir  :. 
iron  to  4  gallons  of  water.    (J.  F.  J.) 

786*     [Anon.]    Bordeanz  miztore  for  potato  diseasea    <Amc.  Jonrn.  Dept  of  Agrk. 
of  Cape  Colony,  vol.  iv,  Cape  Town,  Jan.  14,  1892,  p.  160,  i  col. 

A  paragraph  credited  to  the  Standard  states  that  "unless  the  sulphate  of  ooppr-r  .« 
ne ntralized  by  the  admixture  of  a  sufficient  anantity  of  good  and  fresh  quickUme,  it  i*  a 
Inriou.s  to  vegetation."    The  mixture  should  show  no  acidity  when  tested  by  mean- 
litmus  paper.    Equal  proportions  of  lime  and  copper  sulphate  are  recommended  iastfe*!  " 
one  part  of  lime  to  two  of  cop]>er  sulphate  as  formerly  advised.    ( W.  T.  S.) 

Y8Y«  [Anon.]    Kachinec  and  proceises  for  destroying  insect  and  ftmgns  peiti.    <Agn. 
Gaz.  N.  S.  Wales,  vol.  u,  Sydney,  Feb.,  1891,  pp.  79-81. 

A  classification  of  machines  and  award  of  certificate  of  merit  to  manafkotorer  of  the  b«i 
machine.    (M.  V.) 

788.  [Anon.]  IGldew  in  grapes.    <Am.  Agrio.,  vol.  L,  New  York,  May,  1891,  p? 
298-299,  i  col. 

Refers  to  powdery  and  downy  mildew,  reromroending  for  the  former  solpbarinp  w^  Y 
the  latter  ammoniaoul  solution  of  copper  carbonate.    Gives  formula  for  the  same.   (J- '  -  «^ ' 
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T80.  [Anon.]    Pe«r  leaf-blight.    <Orange  Judd  Farmer,  toI.  xj,  Chicago,  Jap.  21, 
1892,  p.  5,  fig.  2. 

Onoten  from  report  of  Secretary  of  Agricaltare  in  relation  to  valae  of  ammoniacal  copper 
carbonate  solutiun  for  pear  leaf-blight.  Preferable  to  Bordeaux  mixture  because  about  as 
effectual  aud  cheaper.  Costs  3}  cents  per  tree  for  Bordeaux,  against  2|  cents  per  tree  for 
copper  carbonate  solution .    ( J.  F.  J .) 

T90.  [Anon.]    Pdsona  on  frait    <Cult.  and  Country  Gent.,  vol.  lvii,  Feb.  18, 1892, 
Albany,  N.  Y.,  p.  128,  |  col. 

Discusses  the  nue  of  fnn;r{r{rles  containing  copper  and  the  liability  of  danger  ftrom  use  of 
fruit  sprayed  with  them,  concluding  tlut  there  is  really  more  copper  in  many  articles  o<Mn- 
monly  eaten  than  is  found  in  sprayed  grapes.    (J.  F.  J.) 

791.  [Anon.]    ProTOitiTa  for  plum-rot    <Am.  Gardening,  vol.  xiu.  New  York,  Mar., 

1892,  pp.  180-181,  i  col. 

Directions  for  treating  MoniUa  fnuHgena.  Bum  leaves,  etc.,  in  autumn;  spray  before 
buds  open  in  spring  with  iron  sulpnate,  and  after  flowers  open  spray  with  sulphide  of  potaa- 
slum.    (J.F.J.) 

792.  [Anon.]    Bemadylbr  fiea-beetle  andUight  [on  potatoes].    <Am.  Gardening,  vol. 

xiix,  New  York,  Mar.,  1892,  p.  180,  i  col. 

States  that  Bordeaux  mixture  will  prevent  blight  of  potato,  as  may  also  ammoniacal  soIqp 
tion  of  copper  carbonate.    Doubt  expressed  as  to  whether  it  will  pay  to  treat  vines.    (J.  F.  J.) 

793.  [Anon.]    Bot  among  late  potatoes.    <Am.  Farmer,  IQtb  ser.,  vol.  x,  Baltimore, 

Ang.  1, 1891,  pp.  170-171,  f  col. 

Recommends  early  planting  and  harveatlng  for  prevention  of  rot.  Bordeaux  mixture  and 
other  copper  compounds,  together  with  Lonaon  purple,  will  prevent  the  disease  and  kill  in- 
sect pests  at  the  same  time.    Article  quoted  firom  American  Cultivator.    (J.  F.  J.) 


794.  [Anon.]    Scabby  pean.    <Cnlt.  and  Country  Gent.,  vol.  lvu,  Albany,  N.  Y., 
Jan.  21, 1892,  p.  47,  i  col. 

Query  as  to  cure  for  scabby  pears  answered  by  saying  that  fertilising  and  manuring  will 
not  be  effeotlve.  Spraying  with  copper  solution  has  been  tried,  but  without  positive  results. 
(J.F.J.) 

T9«l«  [Anon.]    Sulphate  of  copper  and  lime  for  vine  mUde^.    <Agric.  Gaz.  N.  S.  Wales, 
vol.  II,  Sydney,  Sept.,  1891,  p.  557. 

Mentions  the  report  of  the  British  consul  at  Bordeaux,  in  which  a  reference  is  made  to  this 
subject.  Says  that  numerous  scientific  analyses  were  made  showing  that  the  amount  of 
copper  in  wine  made  from  sprayed  vines  was  ao  small  that  human  health  could  not  be  injured 
by  it.    Another  investigation  was  made  a  few  months  ago  and  confirmed  this  result.    (M.  V ,) 

790*  [Anon.]    Sulphate  of  copper  and  the  potato  diieaae.    <Gard.  Chron.,  3d  ser.,  vol. 
XI,  Jan.  9, 1892,  London,  p.  50,  ^  col. 

States  that  experiments  concluded  last  year  by  the  Agricultural  Society  are  described  in 
detail  in  their  Journal.  The  remedy  has  not  prevented  the  disease,  but  has  lessened  its 
amount.    Advises  early  planting.    (M.B.W.) 

79T*  [Anon.]    The  Strawsonizer.    <Agric.  Gaz.  N.  S.  Wales,  vol.  ii,  Sidney,  Mar., 
1891,  p.  160. 

Description  of  a  machine  designed  for  spraying  with  liquids  or  powders,  sowing  seed,  and 
distributing  manure.    Gives  account  of  trial  made  with  it.    (M.  v.) 

798*  [Anon.]    The  Strawsoniier.    <Agric.  Gaz.  N.  S.  Wales,  vol.  n,  Apr.,  1891,  p? 
224. 

Notes  tedlousness  of  dl<)iribnting  sulphur  on  vines  affected  with  Oidium  by  meiini*  «)f  bel- 
lows, and  says  Strawsonizer  sulphurs  evenly  and  quickly,  implj'ing  its  value  for  sulphuring 
vines.    (M.  V.) 

799.  Barry,  W.  C.     [Presidential  address  to  the  western  Hew  Tork  Horticultural  society.] 


<[Union  and  Advertiser,  Rochester,  N.  Y.,  Jan.  27,  1892. 

Under  the  head  of  ''Insecticides  and  fungicides"  refers  to  successful  use  of  Bordeaux 
mixture  in  combating  plant  diseases.  Carbonate  of  copper  contjidered  a  remedy  for  apple 
scab  {Fiuieladium  denaritieum).  Reference  is  also  made  to  presence  of  sulphate  of  copper 
and  blue  vitriol  on  grapes  and  the  little  danger  from  use  of  sprayed  grapes.    (J.  F.  J.) 

800.  Beach,  S.  A.    Copper  soils  and  vegetation.     <Cult.  and  Country  Gent.,  vol.  LVii, 
Albany,  N.  Y.,  Jan.  28, 1892,  p.  68, 1  col. 

Gives  results  of  preliminary  greenhouse  experiments  with  peas  and  tomato  seeds  grown 
in  soil  containing  1  to  5  per  cent  of  copper  sulphate.  Finds  germination  accelerated  by 
presence  of  sulphate  but  maturity  also  hastened  snd  plantlets  owarfed.  Reporta  analyses 
ttom  soil  of  old  potato  field  showing  presence  of  copper  in  distinct  quantities.  Concludes 
that  nearly  eleven  hundred  yean  would  be  required  to  impregnate  to  the  extent  of  1  per 
cent  a  layer  of  soil  1  foot  deep  by  ordinary  methods  of  spraying  usually  employed.  ( D.  6.  ¥,) 


Urse  amoiinU  of  copper,  as  does  idso  liver  of  beef.    Refers  to  action  of  prefect  of  police. 
(D.  O.  F.)    (Reviewed  in  Staa.  Sper.  Agrarle  Italiene«  voL  xxi,  fac.  ui,  1801,  p.  I 
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tOl*  Bkrlrrr,  a.  N.,  ed  Sostbqni,  L  Onenrftiloni  inirUM  di  pranrrmra  U  yiU  M 
rinvasione  della  Pennotpoim  madiAata  la  oura  iatenia  preventiya  oon  aol&to  £ 
lama.  <Staz.  Sper.  Agr.  Italieue,  vol.  zzi,  Aati,  Settem.,  1891  (18  Ottobn, 
1891),  pp.  229-233. 

Discans  Tmnlts  of  two  experiments  with  small  qnantltles  of  soil  treated  with  copper  nl- 
phate  Hhowing  the  sulphate  to  be  decomposed  in  the  soil  aitd  absorbed  by  it.  Decidr  ib- 
sorption  power  of  calcareous  soil  to  eqoal  4fi,822  Kg.  of  copper  sulphate  per  hectare.  6az- 
gest  that  plants  may  absorb  the  copper  in  small  quantities  and  inquire  if  tliis  may  not  m 
turned  to  M)Oouut  in  the  treatment  of  diseases.    (l3.  G.  F.) 

803.  BUNZU,  J.  H.  Oombatiiig  tlia  potato  Uiglit  <Joar.  Mycol.,  vol.  vi,  Waahing- 
ton,  Sept.  10, 1890,  pp.  78-79. 

Givee  experiments  made  with  diflbront  fnugicldes.  Concludes  the  best  results  were  ob- 
taine«l  from  the  nne  of  Bordeaux  mixture  and  copper-soda  solution,  the  latter  made  with  4 
pouuds  6  ounces  copper  sulphate  6  pounds  10  ounoes  soda,  and  26  gallons  of  water.  Flsnti 
should  be  sprayed  twice.    (J.  F.  J.) 

808.  BUTZ,  riRO.C.    Implamenti  and  matozials  taatad  [in  1890].    <Penii.  Agric.  Ex. 

Sta.,  Bull.  No.  14,  State  College,  Jan.,  1891,  pp.  12-13. 

Describes  the  "Victor"  spraying  pump,  mauufSsctured  by  the  Field  Foroe  PuapGooh 
pany,  Lockport,  N.  Y.    (J.  F.  J.) 

Charles,  M.  P.    Let  tomatM  inUiitte.    <JoaT.  Phar.  et  Chimie,  5*  aer.,  t 
XXIV,  Paris,  1891,  p.  145. 

Gives  an  account  of  a  sears  in  France  o>ver  the  treatment  of  tomatoes  by  Bordeaux  mix* 
ture.  Shows  that  the  amount  is  too  small  to  be  injurious  snd  is  found  principally  in  the 
aeeds  of  the  fruit.    Refers  to  the  fact  that  bnaA,  ootfee,  tea,  and  especially  oocoa   oootaia 

1. 201.) 

80B.  Chester,  F.  D.  Tho  ooppor  lalti  as  ftrngiddoi.  <Joiir.  Myool.,  vol.  ai,  Wash- 
ington, May  14,  1890,  pp.  21-24. 

A  statement  of  the  constituents  of  Bordeanx  mixture,  ean  celeste,  ean  csleete  modiiled,  aad 
■mmoniacal  copper  carbonate,  with  the  chemical  reactions  of  each.    (J.  F.  J.) 

§•6.  Cobb,  N.  A.  Votss  oi^  diseasas  of  plaats.  <Agrio.  Gaz.  N.  8.  Walee,  toL  n, 
Sydney,  Aug.,  1891,  p.  492. 

Speaking  of  apple  scab  (Futieladium  dtndriHeum)  recommends  ean  celeste  (modified)  as  a 
remedv.  Keoomniends  Bordeanx  mixture  as  apreventireof  strawbeny  leaf  blight  (d>pA4vr«{Z« 
/ragari€B).  Under  the  subhead  **  Experiments  with  the  Strawsomxer  for  prerentioB  of 
wheat  rust "  gives  suggestions  as  to  method  of  using  in  experiment.    (M.  Y.) 

80y*  CosTE,  H.  Lutxnotion  pratiqna  snr  lot  traitamonts  k  aflbetoar  oontrs  la  nfldair  at 
ranthraenoie.  <Ann.  Soo.  d'faort.  et  d'hist.  nat.  de  I'H^ranlt.  2  a^.,  tomo 
xxiii,  Montpellier,  May  and  Jane,  1891,  pp.  178-182. 

The  departmental  professor  of  agriculture  is  sponsor  for  the  following  statements  which 
occur  in  a  work  doHigiied  tor  general  diMtribntlon.  For  grape  mildew  (Peronomora)  the  Bor» 
deaux  mixture  Ham  Ihh'U  found  to  give  the  most  satisfactory  results,  but  can  celeste,  contain* 
ing  a  part  of  tho  )i\  (lrat<ed  oxide  of  copper  in  an  immediately  soluble  form,  is  a  rery  actirv 
nnnedy.  U84»rtil  when  vines  are  alrtMidy  attacked.  Directions  are  given  for  making  mod  ap- 
plying Bonleaux  mixture  and  eau  celeste.  If  liquid  fungicides  are  preferable,  ordinarily,  to 
powdiTs,  the  latter  may  be  of  great  service  when  the  berries  begin  to  be  attacked.  The  two 
treariuenta  mav  be  04>mbined.  the  Bordeaux  or  eau  celeste  being  followed  the  day  after  bv 
Skawinski,  cnpro  stt'atitc,  sulfo  steatite,  or  snlphated  sulphur— the  first  two  on  vinea  still 
firt«,  the  latter  on  vines  already  attacked.  They  should  be  applied  mornings  when  dew  is 
on,  or  q  niet  evenings.  Anthracnose  attacks  principally  the  berries  of  Alicante  Bouchet  and 
Carijimane.  The  Aramon,  avariety  which  has  heretofore  remained  almost  exempt,  isnowoiie 
of  the  most  atta(;ked  by  punctate  anthracnose.  No  radical  remedy  is  known.  Four  have 
be4>n  used— sulphur,  lime,  remeut.  and  gypsum.  Employed  separately  they  have  some  value, 
hut  are  more  etiiracioiiH  when  mixed  in  the  following  ways:  (1)  |  sulphur  and  |  lime  of  Teil. 
(2)  i  sulpimr  and  i  cement;  (8)  \  nulpliur  and  i  lime  of  Teil,  4  cement;  (4)  i  sulphur  and  ^ 
lime  of  THl,  i  baked  plaster.  Thene  mixtures  should  be  used  copiously  in  still  evenings  or 
mornings  wlien  there  is  dew.  The  following  wash  is  recommended  for  use  in  the  sprinj;  on 
vineA  already  attarkt^l:  DiHsolve  50  per  cent  sulphate  of  iron  in  warm  water,  after  having 
wet  the  oryHtalH  with  1  per  cent  of  sulphuric  acid.  The  substance  should  beput  on  some 
days  before  vegetation  begius  with  a  brush  or  with  a  spraying  machine.    (B.  F.  S.) 

806.  Cbozier,  a.  a.  On  the  affeoti  of  certain  ftisgiddoi  upon  the  Titalitj  of  laeda.  <Joiir. 
Mycol.,  vol.  VI,  Washington,  Mar.,  1890,  pp.  8-11. 

Gives  reaults  of  experiments  with  blue  vitriol  on  com  (a  teaspoonftil  in  half  a  saucer  of 
water;  also  5  pounds  vitriol  to  10  gallons  of  water) ;  in  both  cases  germination  was  retarded. 
Blue  vitriol  on  whe^it  (5  pounds  to  10  gallons  of  water)  also  had  dImI  elTect  on  germination. 
Copperas  on  corn  was  tried  with  a  like  injurious  efibot.  The  seed  in  these  trials  was  soaked 
from  ten  minutes  to  twenty-four  hours.    (J.  F.  J.) 

809.  DIMMOCK,  Geo.    Eloetridty  in  agxionltttzo.    <Scienoe,  vol.  19,  New  York,  Feb. 

19,  1892,  p.  109,  i  col. 

Befers  to  paper  by  G.  Warner  (see  No.  867)  aad  queries  whether  theeopper  in  the  aleotrie 
wires  rather  than  the  electric  current  was  the  cause  of  ths  fireed<Kn  from  mildew.    (J.  F.  J 4 
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lO*  DuRAMDXT  Galen.    Traitement  dulQldioa  par  laY«rdet  Oxla.    <Moiitp6llier^ 
Elcard  Fr^res,  1892,  pp.  12. 

Present  argumento  in  favor  of  the  nse  of  verdet  or  acetate  Of  copper  over  Bordeaoz  mix- 
tmre  in  the  treatment  of  Peronotpora  viticola.    (D.  G.  F.) 

1.   rEDiTORiAL.]    "Poiioaied"  apples.    <Ciilt.  and  Count.  Gent.,  vol.  Lvn,  Albany; 
Feb.  18,  1892,  p.  130,  \  col. 

Eefera  to  fear  In  Eneland  of  eating  applee  sprayed  with  oopper  preparations,  and  points 
out  absurdity  of  belief lii  any  danger  f^oin  this  source.    (J.  F.  J.) 

E9»   [£ditorial.]    [Sulphate  of  oopporfiorpotatoMj    <ScienceGoe0ip,  No.  317,  Lon- 
don, May,  1891,  p.  112,  i  col. 

Notes  sulphate  of  copper  as  sa  antidote  for  potato  disease  as  weU  as.  inducing  a  heavier 
crop.    (J.F.J.) 

id.  rFAiRcniLD,  D.  G.]    Sprayed  firaitharmleM.    <Demoorat  and  Chroniole,  Roches- 
ter, N.  Y.,  Feb.  1, 1892. 

An  article  prepared  by  a  committee  of  the  Western  New  York  Horticultural  Society,  con- 
sisting mainly  of  an  abstract  of  a  pajier  by  D.  6.  Fairoliild.  Reference  is  made  to  the  pres- 
ence of  coppf  r  in  many  articles  of  common  nse  as  well  as  in  sprayed  grapes.  Analyses 
show  the  maximum  amount  of  oopper  to  be  |  of  a  grain  per  pound  of  fruit.  A  summary  of 
analyses  made  by  Van  Slyke  is  given,  and  the  conclusion  nositively  anuounced  that  it  is 
impossible  for  a  person  to  get  enough  copper  from  the  fruit  to  be  iqjurious  to  health. 
(J.  P.  J.) 

14.  Faibchild,  D.  G.    The  toodoology  of  the  oopper  oompoimds  when  applied  as  ftmgieides. 
<Union  and  Advertiser,  Rochester,  N.  T.,  Jan.  28, 1892. 


Abstract  of  paper  read  before  Western  New  York  Horticultural  Society,  advocating  use 
of  Bordeaux  mixture  and  ammoniaoal  solution  of  copper  carbonate,  and  suggesting  a  redno* 
tion  in  amount  of  copper  used  in  Bordeaux  mixture,  using  05  to  76  gallons  or  water  [instead 
of  45]  to  6  pounds  of  copper  sulphate  and  4  pounds  of  lime.    (See  Gard.  and  Forest,  vol.  T, 


06.  Gaixoway,  B.  T.    CansPt  thon  minister  to  a  plant  diseased  T    <Rnral  New  Yorker, 
vol.  L>  New  York,  Dec.  19,  1891,  pp.  880-881. 

Befers  to  early  belief  as  to  the  origin  of  blights  or  mildews,  and  to  the  later  investigaHona 
SUB  to  their  causes.  These  were  canned  on  especially  by  the  Section  of  Vegetable  Pathology 
established  in  1885,  and  as  a  result  the  scientific  farmer  is  able  to  conquer  cQseases  which  pre- 
vioudy  had  wrought  great  havoc  among  his  crops.    (J.  F.  J.) 

)16.  GAT.LOWAY,  B.  T.    Deseziptioa  of  a  new  knapsack  sprayer.    <  Jonr.  Mycol.,  vol.  yi| 
Washington,  Sept.  10, 1890,  pp.  51-69,  figs.  10. 

A  detailed  description  of  a  new  and  low-priced  knapsack  sprayer,  estimated  to  cost  $10.87. 
Manufactured  by  Albinson  &  Co.,  Washington,  D.  0.    (J.  F.  J.) 

B17.  Galloway,  B.  T.    Does  it  pay  to  spray  T    <Am.  Farmer,  10th  ser.,  toI.  x,  Balti- 
more, Oct.  15, 1891,  p.  232, 1\  cols. 

Gives  result  of  use  of  fttnglcides,  especially  Bordeaux  mixture,  for  black  rot,  also  for  pear 
leaf-blight  and  scab.    (J.F.J.) 

818.  Galloway,  B.  T.    Votes  on  ftrngioides  and  anew  spraying  pump.    <Jonr.  Mycol., 

Tol.  VI,  Washington,  May  14,  1890,  pp.  25-26. 

Gives  a  formula  for  preparation  of  copper  acetate  or  verdigris ;  also  one  for  a  ftingioide  for 
downy  mildew  of  grape.  Announces  that  a  new  and  cheap  knapsack  spraying  pump  will  be 
put  on  the  market  in  a  few  weeks.    (J.  F.  J.) 

819.  Galloway,  B.  T.    Snmstions  in  regard  to  the  treatment  of  Cereospora  oironmsdssa. 

<Jonr.  Mycol.,  vol.  vn,  No.  2,  Washington,  Mar.  10, 1892,  pp.  77-78. 

Gives  methods  of  treatment  based  on  experiments  made  on  similar  diseases  in  Australia. 
Becommends  ammoniaoal  solution  of  copper  carbonate  in  proportions  of  5  ounces  coppw 
carbonate,  3  pints  aaua  ammonia,  and  45  gallons  of  water.  Details  given  as  to  method  of  ap- 
plying fungicide  and  a  recipe  for  making  copper  carbonate  at  home  at  expense  of  about  18 
cents  per  pound.    (J.  F.  J.) 

820.  Galloway,  B.  T.    Treatment  of  Uaek  rot,  brown  rot,  downy  mildew,  powdexy  mildew, 

and  anthracnose  of  the  grape;  pear  scab  and  leaf-blight,  and  apple  powdery  mildew. 
<Jour.  Mycol.,  vol.  vi,  Washington,  Mar.,  1890,  pp.  11-15. 

Gives  statement  of  mode  of  treatment  of  diseases  mentioned  in  title,  with  formnbe  for  vari- 
ous fungicides.    (J.  F.  J.) 

S31.  Galloway,  B.  T.   Expeximents  in  the  treatment  of  plant  diseases.  Part  in.    < Jour. 
Mycol.,  vol.  VII,  Washington,  Sept.  10, 1891,  pp.  12-16,  fig.  1. 

Gives  details  of  experiments  on  grape  diseases  to  determine  the  comparative  value  of 
various  ftingicides;  the  value  of  mixed  treatment  and  value  of  early  as  compared  with  late 
sprayings.    The  conclusions  were  that  Bordeaux  mixture  heads  the  list  as  a  preventive 
'  black  rot;  copper  carbonate  in  suspension  and  milk  of  lime  are  comparativ  ' 


copper  carbonate  in  suspension  and  milk  of  lime  are  comparatively  use- 
» is  liable  to  in.) are  the  fojiage,  as  is  also  mixture  No.  5.  £arly  sprayings 
issary  to  insure  the  best  results.    (J.  F.  J.)    <For  Farts  i  and  u  see  Kos. 


against  nlaok  rot:  cop] 

less ;  copper  acetate  is  I  ^.  „  . 

are  absolutely  necessary  to  insure  the  best  results.    (J.  F.  J.)    <For  Farts  i  ani 

824  and  825.) 
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822.  Galloway,  B.  T.     V«to  1.«l  p«p«r  bj  Keweooibd  on  "Pezaudal  mjodiia  cf  if 

fnngni  of  blftekbeny  rust**].    <JoTir.  MycoL,  vol.  vi,  WaahingtoiL  J^ 
1891,  pp,  106-107. 

Refen  to  value  of  treatment  with  foneicidea  for  prevention  of  mat.    Conclodw  n  :• 
indiroctly  b«uelicial  and  adYocatea  grubUiJig  up  diaeftaed  plants.    (J.  F.  J.)    \Stx  :v<  / 

823.  Oallowat,  B.  T.    TIm  improved  JapyknapMekipnjor.     < Jour.  MycoL,  toI '~l 

Waahington,  Sept.  10, 1891,  pp.  39-41,  pi.  vu-ix. 

Deacriltea  in  detail  an  improved  aprayer,  eatimating  it  to  cost  from.  $1Q  to  $12.   iJ.  F.  J 

834.  Galloway,  B.  T.,  and  Fairchild,  D.  G.  SsporimmttB  in  tfa*  trMtmflBt  of  px* 
diieaiei.    Part  L    < Jour.  MycoL,  voL  vi,  Washin^tou,  Jan.  6, 1891,  pi'  >^ '■ 

Deacrflio  treatment  of  black  rot  of  j^apea  (ri^'in?detjiiLs  of  experrtnent*  raadt*  at  '^'  "- 
Va.,  to  (leterrnin**:   (1)  Best  raoans  of  applvirijf  preparationa ;   (2)  reUtivf  valu^  «».''  f-  " 
mixture,  araiu<»iiiacal  co]»|u'r  carbonaU"  noliition.  copper  carltonate  in  9asi»en*?oD  »r  1  »•   . 
troatinent  of  th»'  first  tvro:    (3)  actual  coat  of  each  treatment :   (4)  amount  of  tHij>}>-r  •   - 
fruit.    The  luinmnt  of  fni it  saved  by  the  vnrions  treiitiiieiit^  v»ri«Hi  from  9-^M  jirTj- 
9H.LM)  i»er  cent.     The  cxim-ukc  varieil'from  .0077  cent  to  An.n<  cent  i»er  pound  of  I'rnf.    "  • 
clusinii  rt'HilMMl  wns  that  of  the  three  trt»atment^  that  irith  amnionLical  «oii'f:un  v.i 
mi>st  |»n»fit;«hle.     (Ji\e  also  rcptirt  on  diseases  of  the  ^rajM;  in  ^ri'stem  Xt»w  Vork.  t^'  '^, 
ohjrct  Im  in>j  to  Invent  i  irate  "Miijht"  or  "rust."    (iive  charaottrs  of  disease  with  r  a  .  • 
Bni:L'<«ti*»nH  for  treutnunt.    Underdraining  and  late  pruning  are  si2ggt«l««d.    Brut  Mt."- ' 
to  ot  her  diseases.    (J .  F.  J.) 

825.  Galloway,  B.  T.,  and  Fairchild,  D.  G.    Szp«xime&ti  in  the  treatDflit  of  pl^'^ 

diseaaet.    Part  IL    <Jour.  MycoL,  vol.  vi,  Washington,  April  30,  l^l  pi 
137-142. 

Give  detailn  of  experimenta  on  pear  leaf -blight  and  ac4»b  with  five  different  fK*:.' 
Tiz :  iionh'Hux  mixture,  amniuniacal  aolution,  copper  acetate,  mixture  So. »,  an<i  ^-i  ■<' ' 
boimte  in  suHiMMiHiou.    The  first  two  cave  the  beat  results,  the   Bordeaux  niU:.i'-  ;   -' 
coiisidcnNl  the  better.    For  pear  scab  the  experiment*  indicate  that  the  apravtii?*  sbt-.i  *  -' 
made  very  early  and  that  Bordeaux  mixture  ia  moht  to  be  relied  on.     (J.  r.  J.) 

826.  Gardner.  H.    Vitiotiltiire.    Statistiea  of  grapo  growing  and  wine  pradnetiooa^ 

United  Statat.     <Cen8U8  Bulletin,  No.  38,  Washington,  Mar.  10, 1891,  pp  ^ 

Oivea  peneral  atatistica  of  grape  culture  in  the  United  Statea  and  mentions  8accLS*f-'  "-*' 
of  the  funjsic  ides  recommended  by  the  Department  of  Agriculture  for  ccmbatiag  grap-  -> 
eiiiiea.    (J.F.J.) 

897*  GiRARD,  Aim£.  Seoherehot  inr  Padh^renee  anz  fooillei  daa  plantei  ot  iMtunest  is 
la  pomme  de  terre  doteompos^  eaivriquot  dettinte  a  eombattie  loan  ^^^^ 
<Jouiu.  d'Agric.  Prat.,  56  Ann^e,  1. 1,  Paris,  Feb.  4,  1892,  pp.  176-178. 

Tests  numerous  compounds  of  copper  as  to  their  adheaivo  power  when  apphn!  ^^  ^^•^' 
foli;ij;»'  of  th«*  p«»tato  as  shown  by  analyses  of  treated  leaves  before  and  after  sub?  ;5- 
artili<  ial  showers  of  rain,  romiudes  tliat  Bordeaux  mixture  (2  kg.  cop.  sulphate  ac^J  '  *- 
liuH)  a<ihores  belter  tlian  the  same  mixture  with  double  amount  of  Iim«:  that  tbc  ''■■*• 
Boila  niiMiin-  ami  iopi»er  a»etate  ]Hissesa  adhesive  power  double  that  of  Bonl'MiiK.  »••'"' '";' 
Perret  inixture  (<opiM«r  sulphate,  lime,  and  niola.^sj's)  showed  remarkaide  adhesive  I -'■ 
ties,  whih'  IWtrdeanx  niixrd  with  clay  (aluminium  compounds)  did  not  adhere  sowrU  -^  ■  ' 
standard  i?i«nUaux.  (D.  (1.  F.)  (See  also  Comp.  Keud.,  I'aria,  Feb.  1,  IdiC,  pp.  :i^- ' 
Exper.  6ta.  lit  cord,  vol.  lU,  :May,  1892,  p.  734.) 

828.  Goff,  P:.  S.  Treatment  of  apple  scab.  <Jour.  Myool.,  voL  vi,  Washington.  M:.\ 
14, 1890,  pp.  19-21. 

Recommends  solution  of  copper  carbonate  in  ammonia  and  /^ves  directions  for  prepAT'L- 
and  using  the  fun^icido.    Also  deacriboa  apparatus  for  apraymg.    (J.  F.  J.) 

329.  Goff,  E.  S.  Treatment  of  ftmgons  diieassi.  <Jour.  Myool.,  vol.  vu,  Washingtoa. 
Sept.  10,  18D1,  pp.  17-25,  tig.  2. 

Gives  details  of  experiments  for  the  prevention  of  apple  scab,  using  copper  carbon 'f«^"'* 
Bolved  in  anim(»iiia  ami  in  suspension  in  wator;  sulphur  powder,  and  mixture  2fo.  j  ■-_  , 
niateil  loiijitr  Hulplmte  and  ammonium  carbonate).  The  reaulta  were  mostly  nepativ  •• 
mixture  So.  5  was  most  efficiiut.  Details  of  treatment  of  Septoria  of  raspberry  am'  i^'  | 
berry  are  ^iven.  an«l  show  that  the  foliajre  of  the  raspberry  ia  too  delicate  to  stanu  a;\-  _^'^ 
tioDs  of  a  corr(»8i\  e  nature.  Foliage  of  blackberry  is  more  resistant  than  nupberrr  a^' ^  ^ 
BO  than  that  of  apple.  Ammouiaciil  copper  carbonate  solution  can  be  uaod  o'^.^^\'^r^ j'l 
but  not  on  raspberry.    The  use  of  Bordeaux  mixture  for  potato  rot  was  sucoeaafuL   (J  • '  ^  • 

830.  Green,  W.  J.  The  spraying  of  orehaids.  <Ohio.  Agric.  Exper.  Station,  2d  Set.. 
vol.  4,  Bull.  No.  9,  Columbus,  Deo.,  1891,  pp.  19^-219,  pL  vra-xiii,  I  disgrioi. 

Gives  an  account  of  experiment  to  prevent  apple  scab  undertaken  to  ascertain  (1)  <*"'.P^''^' * 
to  be  used ;  (2)  time  to  make  application;  (3)  compound  best  adapted  to  be  uaed  with  uj*-*"^ 
cides,  and  (4)  protit  in  spray  in  tf.  Five  fungicides  were  used,  \i%.  ammoniacal  copper  t*fj 
bouate,  modified  e4.u  celeste,  dilute  Bordeaux  mixture,  precipitated  carbonate  of  «>pp«r  *J|'' 
ammonia  cooper  solution.  Of  these  dilute  Bordeaux  mixture  gave  the  beat  reanlta.  ^^j^,^ 
details  of  relative  ellicacy  of  fungicides,  cost  of  spraying,  effect  of  scab  on  thefroit "' 
of  spraying  to  prevent  scab,  size  of  apjjles  aa  efTectea  by  spraviDS,  market  valae of  apP'^ 
time  and  machinery  for  spraying.  Found  Paris  green  and  dilute  Bordeaux  mixture  io^  \  •'' 
acted  as  both  fungicide  and  insecticide.  Diacuases  also  spraying  to  prevent  near  Bcsb.  i^- 
Bordeaux  mixture  and  modified  eau  celeste  being  about  equally  beaeftoiai,  bat  we  utw 
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i^JniTd  the  foliM ge.  Por  ' '  aliAt-hole  "  f  ii n  gun  of  the  plnm  (Sfiptoria  eeroiina)  dilate  Hordean 
mixture  was  found  beueficial.  Gives  directions  for  making  fungicides  and  a  short  list  of 
manufacturers  and  dealers  in  spraying  macliinery.  Olves  a  summary  of  the  bulletin  on  last 
page.    (See  Exper.  Sta.  Reconl,  vol.  ul.  April,  1892,  p.  620. )    ( J.  F.  J . ) 

il»  GitEXNKRy  T.  (1)  Commenti  on  oorrent  agrionltnxal  Uteratara.  (2)  The  Hew  Tork 
grape  loare.  <Farm  and  Fireside,  vol.  xv,  Springfield,  Ohio,  Dec.  15,  1891, 
p.  2. 

(1)  Thinks  that  Bordeaux  mixture  will  soon  "play  out."  It  hns  rarlous  objections:  (a)  it 
ia  expensive;  (6)  it  is  troublesome  to  prepare  and  apply;  (e)  it  has  to  be  strained;  (d)  it  is 
apt  to  clog  the  nozzle.  Recommends  the  ammoniacal  solution  for  all  diseases.  Advij«es  fruit 
growers  to  study  these  questious  so  as  to  be  prepared  to  spray  in  tlie  proi>or  wnv  next  year. 
(2)  Says  that  i^rape  growers  were  as  much  to  blame  as  the  New  York  [Board  of  llealth.  The 
gra]>es  shoulu  not  have  been  sprayed  so  late,  and  if  sprayed  late  the  ammoniacal  solution 
should  have  been  used.    (B.  T.  6.) 

32.  ELalsted,  B.  D.  Ezpeximents  for  the  year  npon  oraaberry  diBoaies.  <llth  Ann. 
Kept.  N.  J.  Agric.  Ex.  Sta.,  New  Brunswick,  1891,  pp.  332-339. 

(1)  Gives  results  of  winter  treannent  of  cranberry  bog  attacked  by  gall  fungus  (Synehy' 
trium  vaeeinii  Th.).  showkig  good  etfocts  from  koepinj;  the  bog  dry.  Gives  copy  of 
!New  Jersey  State  law  for  the  erndiratlon  of  daugeruns  plant  diseases  passed  with  spocial 
reference  to  the  afi'ected  l)og.  (2)  Gives  results  of  several  experiments  with  fungicides  in 
the  treatment  of  cranberry  scald,  using  sulphur,  sulphate  of  copper,  sulphate  of  iron,  air^ 
•laked  lime,  common  salt,  carbonate  of  lime,  modified  eau  celeste,  sodium  hyposulphate.  snl* 
phate  of  potash,  ammoniacal  solution  of  copper  carbonate  and  Bordeaux  mixture.  Finds 
that  heavy  applications— U  to  10  pounds  of  copper  sulphate  per  square  rod  of  l>og,  3  to  20 
pounds  of  iron  sulphate,  3  to  20  pounds  of  suii^hur— not  only  did  not  prevent  disease  bat 
actually  killed  the  vines,  while  mixed  applications  of  sulphur  and  lime,  sulphur  and  snl- 

Ehate  of  copper,  lime  and  sulphate  of  copper,  and  carbonate  of  lime,  did  not  ii^ure  the  vines 
1  proportion  of  2  to  10  pounds  of  each  salt  per  4  square  rods  of  bog,  but  checked  the  scald 
only  partialiv.  Keports  negative  results  from  a  test  of  ten  substances  named  above  in  the 
proportion  itf  10-5-3^-1^  pounds  per  25  square  feet  of  bog.  Reports  a  successful  use  by  Mr. 
Goldsmith  of  layer  of  loam  or  sand  applied  to  bog.    (D.  G.  F.) 

833.  Halsted,  B.  D.    Fnngoiis  diseaiei  and  their  remedies.    <Amer.  Agrio.,  vol.  u,  New 

York,  Jan.,  1892,  pp.  34-35. 

Briefly  describe  methods  used  for  prevention  of  fungous  diseases  by  spraying,  soaking 
seed,  etc.    Gives  credit  to  Department  of  Agriculture  for  work  accomplished.    («f.  F.  J.) 

834.  Halsted,  B.D.    [Bemarks  on  spraying.]   <Ann.  Rept.  N.  J.  State  Board  of  Agrio., 

voL  XVIII,  Trenton,  1891,  pp.  100-102. 

Advocates  spraying  for  prevention  of  plant  diseases.    (J.  F.  J.) 

835.  HAiiSTED,  B.  D.    Treatment  of  grapevines.    <Cult.  and  Country  Gknt.j  vol.  LVi, 

Albany,  N.  Y.,  July  16, 1891,  p.  576. 

Eeview  of  Farmers'  Bulletin  No.  4.  of  U.  S.  Department  of  Agriculture,  giving  directions 
br  treatment  of  grape  vi        '  ..        -  .  %  »  ...  ., 

and  black  rot.    (D.  G.  F.) 


for  treatment  of  grane  vines  for  prevention  of  downy  and  powdery  mildew,  anthracnose 


836.  Harvey,  F.  L.    Spraying  ezperimenti — apple  scab.    <Ann.  Rept.  Maine  Agrio. 

Ex.  Sta.,  part  IV,  Orono,  Deo.  31,  1890,  (1891),  p.  113. 

Mentions  failure  to  carry  out  expected  experiment  with  apple  scab.    (D.  G.  F.) 

837.  Hatch,  A.  S.     [Kotai  on  apple  icab  and  potato  rot]    <  Jour.  Mycol.,  vol.  vii,  Wash- 

ington, Sept.  10,  1891,  pp.  26-27. 

Gives  additional  notes  on  the  experiments  conducted  by  Prof.  Goff,  mentioning  effects  of 
•praying  on  the  foliage  of  apple,  raspberry,  and  blackberry-.  Describes  also  manner  of 
treating  potatoes  with  liordeaux  mixture  for  blight.  This  was  also  effective  against  Colo- 
rado potato  beetle.    (J.  F.  J.) 

838.  Howard,  Chas.  H.    Spraying  froit    <Fami,  Field,  and  Stockman,  vol.  xv, 

Chicago,  Feb.  6,  1892,  p.  127^ 

ITotioes  a  review  of  paper  read  before  Illinois  State  Horticultural  Society  for  1892.  Par- 
tially  successful  use  of  copper  sulphate  and  soda  in  prevention  of  rot  of  grapes.    (D.  G.  F.) 

839.  Kellerman,  W.  A.,  and  Swinolb,  W.  T.    Prevention  of  emnt  in  oats  and  other 

eereals.    <Jonr.  Mycol.,  vol.  vi,  Washington,  May  U,  1890,  pp.  26-29. 

Gives  outline  of  treatment  to  be  used.  This  ia  by  means  of  hot  water.  (See  for  Airther 
dotaila  Nos.  156, 157, 291.)    (J.  F.  J.) 

840.  KiNNKY,  L.  F.    The  potato  ecab.    <Rhode  Island  State  Agrio.  Exper.  Sta.,  Bull. 

14,  Kingston,  Oct.,  1891,  pp.  175-187,  figs.  3. 

Givee  an  aooonnt  of  the  characters  and  cause  of  the  disease  fW>m  Bolley  and  Thaxter,  and 
details  of  experiments  for  its  prevention.  Seaweed  used  to  cover  the  sPcd  potatoes  checked 
the  disease,  while  stable  manure  scattered  in  the  furrows  or  over  the  seed  was  favorable  to 
its  development.  Spraying  the  seed  in  the  furrows  with  Bordeaux  mixture  before  covering 
with  earth  gave  a  product  almost  free  from  scab,  and  was  moi-e  effect  iial  than  the  sprayings 
of  the  vines  with  tne  same  fungicide.  Spraying  with  Bordeaux  mixture  also  gave  good  re- 
sults in  the  prevention  of  potato  blight  a  ad  rot.  (See  Exper.  Sta.  Record,  vol.  Ui,  Apr.,  1892, 
p.  e23|  Gard.  Chron.,  London,  June  11, 1892,  p.  758.)    (J.  F.  J .) 
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841.  M[ABLATT],  C.  L.  A  ohMp  ipnying  appantw.  <Insect  Life,  toL  m,  WaaMng- 
ton,  Aug.,  1890,  pp.  38-39,  fig.  1. 

Doscribea  ftnd  figures  an  appai«tiu  designed  by  R.  Tbaxter  for  using  AmgiddM  and  f&- 
secUcidee.    (J.F.J.) 

843.  Masse Y,  W.  F.  The  BordMtnz  miztare.  <Am.  Fanner,  10th  ser.,  voL  x,  Balti- 
more, Jane  15, 1891,  p.  137,  i  col. 

Mentions  use  of  Bordeaux  mixture  «s  a  Aingiclde.    (J.  F.  J.) 

843.  Maynabd,  S.  T.    Troatmeat  of  mOdewi  apon  plaati  imdor  glaia    <Joar.  M700I., 

vol.  VI,  Washington,  Mar.,  1890,  pp.  16-18. 

Gives  summary  of  results  of  experiments  on  rose  and  lettuce  mildew.  For  both  leeoa- 
mends  evaporated  sulphur  under  proper  conditions.    (J.  F.  J. ) 

844.  McClure,  C.  W.    FnngieidM.    <^Tran8.  111.  State  Hort.  800.,  new  ser.,  vol.  zxv, 

Warsaw,  Dec.  8-10, 1891,  pp.  239-243. 

Gives  popular  instructions  for  preparation  and  application  of  common  fungicidee.   (D.  6.  F  J 

845.  Mbbhan,  Jos.    Bordeanz  miztnre  ftnr  pear  Uight.     <Calt.  and  Country  Gent., 

vol.  LVii,  Albany,  N.  Y.,  Jan.  14, 1892,  p.  28,  i  col. 

Gives  successful  result  ftom  use  of  Bordeaux  mixture  for  leaf-blight.  Givea  formula  as  1 
pound  solpbate  of  copper,  1  pint  ammonia  to  2:1  gallons  of  water.  This  also  used  with  ano* 
cesa  for  black  spot  of  roses.    (J.  F.  J.) 

846.  [KsKHAN,  T.]    Blaekberrf  rost    <Meehan'8  Monthly,  vol.  i,  Gennantown,  Pa., 

Aug  ,  1891,  p.  27,  i  col. 

Notes  presence  of  red  rust  on  blackberry  and  raspberry  leaves  duxiug  summer  at  Bait 
Strondkburg,  Pa.    Cutting  out  and  burning  recommended.    (J.  F.  J.) 

847.  [Mebhak,  T.]    Bordeaux  miztuv.    <Meehan'8  Monthly,  vol.  n,  Germantown, 

Pa.,  Jan.,  1892,  p.  10,  i  col. 
Does  not  consider  lime  necessary  in  preparing  Bordeaux  mixture.    (J.  F.  J.) 

848.  [Mbehan,  T.]    Sulphate  of  iron.    <Meehan'8  Monthly,  vol.  i,  Germantown,  Pa., 

Nov.,  1891,  p.  74,  J  col. 

Refers  to  use  of  copper  as  a  ftingicide,  statins  that  both  sulphate  of  iron  (green  ooppens) 
and  sulphate  of  copper  (blue  copperas)  are  useful  to  destroy  fbngi.    (J.  F.  J.) 

§49*  Mrnozzi,  a.  Appimti  alia  eomunioaiinne  prerentiYa  del  ProlL  A.  V.  9eil88e  ed  L 
8o8tegni  *'  Oeienraiioiii  soil'  idea  di  preaerraie  la  ^ite  dall'inTaaione  della  Peroooe- 
pora  mediante  la  enra  interna  preventlTa  eon  snlfkto  di  rame.''-^<Staz.  8i>eriin. 
Agr.  Italiene,  vol.  xxi,  Nov.,  1^91  (Dec.  20,  1891),  Aeti,  pp.  466-467. 

Dincufises  article  by  Berlese  and  Sostegni  in  September  number  (see  No.  801) 

.he  opinion  that  the  reaction  taking  place  in  the  soil  upon  the  addition  to  it  of  1    .^  ^ 

phate  is  not  BiiiiiUr  to  that  which  takes  place  in  ease  of  the  Bordeaux  mixture,  but  more  prob- 
'  *  ^    *    ' like  sulphate  of  potassium  or  sulphate  of  ammomu 


the  opinion  that  the  reaction  taking  place  in  the  soil  upon  the  addition  to  it  of  copper  so 
-^     •  ■  •    ake     '       • -.»^-«-3 ,  ^_    , 

ivea 

neiers  xo  wurK.  ui  V7uru}>  xjvshuos  (A'uu.  ut7r  v>uaiu.  u.  x^uaviu^  .uu.  a«i,  y.  stukf  huu 

(Land.  Vers.  Stat.,  lid.  15;  p.  273),  not  mentioned  by  Berlese  Sl  Sostegni.    (D.  G.  FJ 


ablv  that  the  copper  sulphate  behaves  like  sulphate  of  potassium  or  sulphate  of  ammouum. 
Refers  to  work  of  Gorup  Besanez  (Ann.  der  Chem.  u.  Pharm^  Bd.  127,  p.  251)  and  Kobbc 
(Land.  Vers.  Stat.,  Bd.  15;  p.  273),  not  mentioned  by  Berlese  Sl  Sostegni.    (D.  G.  FJ 

850*  MiLLARDET  ET  Gayon.  VouToUes  Obeervations  snr  Fefficaeit4  de  diTerMS  bomlliea 
dans  le  traitement  da  mildiou. — Bnlfbeteatlte. — <Jonm.  d'Agric.  Prat.,  56  ann6e 
1. 1.  Paris,  Feb.  18,  1892,  pp.  231-239. 

Gives  results  of  experiments  in  treatment  of  Peronoipcn  vMcola  In  various  localities  in 
Francf^  testing  the  fc Uo wing  fun £icides:  (1)  Bonillie  bordelaise  celeste  [principally  8ulpho> 
saccharate  of  copper];  (2)  BouiHie  celeste  k  poudre  unique  [Sulphosaccharaie  of  copper 
mixed  with  snlphate  of  copper  and  carbonate  and  bicarbonate  of  soda  2  kg.  per  hectolitre  of 
water];  (H)  Bonillie  an  sulphate  d'ammouique  [Bordvtanx  mixture:  I  kg.  copfter  sulphate -f 
500  fiV'  lioio  +  400  ^r.  amnumium  sulphate  -f  1  hectolitre  of  water] ;  (i)  Bouillie  bordelaise 
au  8]>orivore  Laver^ne  fHonleaux  mixture  with  addition  of  sporivore  1  kg.  500  er.  copper 
sulpliate,  1  k;f.  5<K)  ^r.  liiDo,  to  which  is  added  iTtg.  of  sporivore,  prepared  by  M.  Lavergne, 
heated  previnnnly  iu  1  hectolitre  of  water] ;  (5)  Bonillie  Doorguignonne  [1  kg.  600  gr.  copper 
sulphate.  2  kg.  250  gr.  aortinm  oarhonat^  cryatJila  in  1  hectolitre  of  water  prepared  warmi; 
(6)  Ik)uillie  herichonne  [same  formula  with  addition  of  25  centilitres  ammonia  22  percent]: 
and  (7)  ordinary  Bonh-anx  [1  kg.  500  copper  Aulphat<^,  500  gr.  lime  in  1  hectolitre  of  water.1 
Although  the  reaultA  of  the  several  experiments  varied  somewhat  the  author  concludes  that 
the  mixtures  containing  a  small  amount  of  copper  in  solution  as  Kos.  1,  2,  3,  and  6  gave  no 
better  re«nlt«  than  tlio«e  cont-aining  the  copper  m  Insoluble  form.  Reports  from  use  of  Ko.  3 
serious  injury  to  the  foliage.    Decides  that  the  ordinary  Bordeaux  mixture  using  only  1  kilo* 

Samnie  of  copper  sulphate  wv  100  litre  of  water  is  not  strong  enough  to  prevent  severe  at- 
ckn  of  miUlew.    Closes  with  accounts  of  favorable  results  obtained  with  uaeof  anlpho- 
steatite.    (D.  G.  F.) 

861.  Nesslkr,  J.  Cepper-soda  and  oopper^OTium  aa  remedies  for  grape  mildew.  <Joar. 
Mycol.,  vol.  VI,  Washington,  Sept.  10,  1890,  pp.  73-74. 

Pescrihcfl  methods  of  preparing  the  solutions  and  recommends  spraying  rather  than  uaiag 
a  dry  powiler.    (J.  F.  J.) 
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852.  Fabbclt,  J.  C.  Copper  loliitioiii  and  loili.  <Ciilt.  and  Gonnt.  Gent.,  toL  lyiIi 
Albany,  N.  Y.,  Mar.  10, 1892,  p.  184,  f  col. 

Refers  to  artiole  by  8.  A.  Beach  (tee  No.  800)  and  Advocates  use  of  sawdnst  or  some  afani- 
lar  material  to  catch  the  polaonona  substaDces  used  in  spraying.    (J.  F.  J.) 

863.  PEinrr,  C.  L.  SaToral  articlet  of  food  known  to  be  healthftil  found  to  oontain  imaU 
qnantitiee  of  eopper.  <2d  Ann.  Rept.  Del.  College  Agr.  Ex.  Sta.,  Newark, 
1889,  pp.  172-174. 

Establishes  presence  of  oopi>er  in  grapes  that  hare  been  treated  with  Bordeaux  mixture 
and  aftcorward  washed  with  dilate  rmeear,  as  also  in  grapes  receiving  no  treatment,  i.  «., 
natural ;  givee  analyses  of  molasses,  oatmeai,  flour,  beefliver,  and  liew  C>rleans  syrup.  The 
number  of  parts  of  copper  ner  million  varies  fkx>m  0.80  in  flour  to  S8.85  in  beef  liver.  Treated 
grapes  contain  from  2.4  to  6.28  parts  per  million,  an  amount  little  exceeding  that  in  baJong 
molasses  or  oatmeal,  and  less  than  one-ninth  that  found  in  beef  liver.    (D.  6.  F.) 

§54*  Hatha Y,  Emsrich.  Bexioht  ilber  eine  im  hohen  Anftrage  Seiner  Bzcelleni  dea 
Herm  Aekerban  ICiniaten  in  Frankreich  vntemommene  Beise  nr  Kaehfonohnng 
iiber  die  Bebkrankhelt  Blaok  Bot    <Wien,  1891,  pp.  20,  fig.  7. 

Gives  a  report  of  a  visit  made  by  the  French  Minister  of  Agriculture  and  several  scientists 
to  southern  France  in  order  to  investigate  the  black  rot  fungus.  The  vines  near  Val  Marie 
were  first  examined,  this  being  the  place  where  black  rot  was  first  discovered  in  France. 
Despite  the  most  energetic  efforts  by  the  Government  extending  over  a  period  of  five  years 
the  disease  still  exists  in  this  region.  The  report  concludes  by  saying  that  black  rot  occurs 
aporadiciUly  throughout  southern  France,  that  no  satisfactory  remedy  fox  it  has  been  found, 
and  that  owing  to  ita  affecting  green  wood,  its  transportation  on  half-matured  cuttings  la 
made  highly  probable.    (B.  T.  G.) 

856.  Bn^EY,  C.  Y.  The  oatlook  for  applied  entomology.  <Insect  Life,  vol.  m,  Washing- 
ton, Jan.,  1891,  pp.  181-210. 

Although  devoted  mainly  to  entomology,  mention  is  made  (pp.  102-105)  of  machines  for 
nsing  fungicides  and  insecticides,  among  them  the  Japy  and  Galloway  sprayer  and  the 
Strawsonizer.  Beference  is  also  made  (pp.  197-108)  to  contagions  diseases  of  insects,  the 
statement  being  that  the  best  results  so  far  obtained  have  been  with  the  Ent&mophthora  of 
the  chinch  bug.    Gives  brief  mention  of  method  of  studying  these  diseases.    (J.F.J.) 

856.  [BoosEVELT,  Oeorgb  W.]  [Ezpeziment  on  potatoea  in  Belgium.]  <Report  of 
Statistician  U.  S.  Dept.  of  Agric,  new  aer..  No.  92,  Washington.  Jan.  and 
Feb.  [Feb.  12],  1892,  p.  27. 

A  quotation  from  a  report  by  Consul  Roosevelt  mentioning  suocessftil  use  of  Bordeaux 
mixture  in  combating  potato  rot.  The  plat  treated  yielded  21,600  kilograms  to  the  hectare, 
while  that  untreated  yielded  only  6,900  kilograms  to  the  hectare.    (J .  F.  J. ) 

857*  RosTRTTP,  £.  Deatmotion  dea  eiyptogamea  nnidblea.  <BeY.  Mycol.,  toI.  xrv, 
Toulouse,  Jan.  1, 1892,  pp.  29-33. 

Divides  injurious  ftingi  into  two  classes— one  which  can  be  controlled  by  the  individual 
farmer  independently  of  his  neighbors,  and  another  which  requires  concerted  action  to 
eradicate.  In  the  first  class  the  author  includes  smuts  of  grain,  PUumodiophora  bratgiecB, 
Bhizoctonia  violaeeOy  Sderotinia  trifoUorum^  and  Phoma  tanffuinoUnta.  In  the  second  class 
are  Phytophthora  ir^fettant  and  the  Uredinfce.  For  the  latter  he  recommends  legislation 
which  shall  have  for  an  end  the  disinfection  of  seed,  destruction  of  hosts  which  produce  any 
form  of  rust  that  will  infect  economic  plants,  and  the  hindrance  to  the  introduction  of  fungous 
diseases  hj  plants  or  seeds  from  countries  where  diseases  exist.    (E.  A.  S.) 

858.  SCmith],  H.  W.    Hlzturea  for  grape  diaeaaea.    <Am.  Qardenintr,  yol.  xm.  New 

York,  Feb.,  1892,  p.  114,  i  col. 
Gives  ibrmubs  for  Bordeaux  mixture  and  ammoniated  copper  carbonate  solution.    (J.  F.  J.) 

859.  [Smith,  H.  W.]    Prevention  of  plum  knot    <Am.  Gardening,  vol.  xm,  New  York, 

Feb.,  1892,  p.  116.  i  col. 

Beoonunends  cutting  oat  diseased  branches.  Spraying  with  ammoniaoal  solution  may 
eheok disease.    (J.F.J.)  ^ 

800.  [Smith,  H.  W.l  Sose  mildew.  <  Am.  Gardening,  vol.  xm,  New  York,  Feb. ,  1892, 
p.  115,  i  001. 

Becommends  as  a  preventive  i  ounce  hyposulphite  of  soda  to  10  gallons  water;  ammo- 
niacal  solution  of  copper  carbonate  also  recommended.    (J.  F.  J.) 

861.  Stahl,  John  M.    Spraying  in  western  Illinois.    <Cult.  and  Country  Gent.,  vol. 

LVi,  Albany,  Sept.  3, 1891,  p.  716, 2  cols. 

Gives  popolur  account  of  successftil  use  of  remedies  against  grape  diseases  by  the  Nauvoo 
Fruit  Growers'  A  ssociation .    (D.  G.  F.) 

862.  Stahl,  Wm.    Black  rot  and  mildew.    <Fla.  Disp.,  Farmer  and  Fruit  Grower, 

new  ser.,  vol.  ni,  Jacksonville,  Jan.  8, 1891,  p.  25, 3  cols. 
Extract  from  circular  of  manufacturers  of  spraying  machinery.    (B.  G.  F.) 

863.  Stxbbins,  C.  W.    Pear  blight    <Fla.  Disp.,  Farmer  and  Fruit  Grower,  new  ser., 

vol.  IV,  Jacksonville,  Mar.  3, 1892,  p.  163,  i  col. 

Says  blight  was  cured  by  sprinkling  tree  with  copperas  and  water,  a  tablespoonftil  to  a 
bucket  of  water.  Some  also  put  on  ground  and  hoed  in.  (Quoted  from  "Natknal  Stock- 
-  -  ")    (J.F.J.) 
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864.  SwiKQUi,  W.  T.     TrMtmAt  of  nunti  of  oott  tad  whoat    <U.  8.  Dept  Afric. 
Dir.  of  Veg.  Path.,  Farm.  Bull.  No.  5,  Washington,  Feb.,  1892,  pp.  8,  pi.  1, 

Describes  the  smuts  of  grain  and  gives  an  estimato  of  amoant  of  damage  reaulting  fr^jot. 
the  (UseaAes.  Gives  directions  for  treatment,  consisting  mainly  of  immenting  Bct^in  h«>t 
water  at  a  temperature  of  132°  to  135o.  This  is  known  as  the  Jensen  tnraunent.  Potasedom 
•nlphide  for  oata  and  copper  sulphate  for  wheat  also  noticed.  Short  bibliographr  eivea  oa 
p.  8.    (See  also  Agrio.  Jour.  Cape  Oolony,  toL  Y,  May  6^  1W2,  pp.  3^)    (J.  F.  J.) 

MB.  Van  Sltkb,  L.    Jtofolti  of  analjMO  of  Mme  labrtaaoet  aied  in  tpnyiag.    <Ciilt. 
and  Country  Gent.,  vol.  Lvu,  Albany,  N.  Y.,  Feb,  18, 1892,  p.  128, 1  col. 

States  that  a  can  of  *'  Copperdine"  contained  only  ft|  os.  of  copper  an]phate«  eqmal  to  4  os. 
copper  carbonate  and  28  ox,  ammonium  Carbonate.  Cost  was  about  29  oenta.  A  *ai«pWt «/ 
dry  Bordeaux  contained  11.62  per  cent  of  copper  instead  of  16.24  per  cent,  as  it  ahookl  have 
done.  Gives  tests  for  determining  the  purity  of  oopper  sulphate,  copper  carbonate,  ami  Paris 
green.    (J.F.J.) 

866.  Van  Slykb,  L.    Ibe  adnltoratioB  of  oopp«r  mixtorai.    <6ard.  and  Forest,  toL  ▼, 

New  York,  Feb.  24, 1892,  pp.  90-91. 

A  summary  of  oondusiona  given  In  a  paper  read  ballne  the  Weatam  Xaw  York  Hotttcol- 
tural  Society,  mentioning  tests  for  determinixig  purity  of  various  Amgiddea.    (J.  F.  J.) 

867.  Warner,  Clarence  D.    Eleetildtr  in  asiieiiltiixa.    <Soienoe,  toL  xdc.  New 

York,  Jan.  15, 1892,  pp.  35-37. 

Refers  to  the  experiments  made  to  show  the  influence  of  electric  currents  upon  the  nowth 
of  plants.  G i ves  aetails  of  experiments  made  at  BLatch  Szperiment  Station.  AmheratTMaas., 
on  lettuce  to  ascertain  effecta  of  an  electric  current  on  prevention  of  mildew.  The  result 
was  that  the  largest  heads  were  over  the  sreatoat  number  of  wires  aadnesrest  the  electrode* ; 
five  out  of  fifteen  died  of  mildew  in  treated  bed.  It  waa  found  that  the  healthiest  and  lar- 
gest plants,  as  soon  as  the  current  became  feeble  or  ceased  aHogether,  began  to  be  affected 
with  mildew.  In  beds  without  electric  currents  only  three  plants  out  ox  fifteen  had  par- 
tially developed,  and  only  one  was  tVee  from  disease.  In  another  experiment  only  five  out 
of  twenty  plants  were  unafieoted  by  mildew  in  the  treated  bed,  while  out  of  twentj'  pLants 
in  an  untreated  bed  all  but  one  died  flnom  mildew  before  half  gTown,  and  that  one  waa  badlv 
diseased.  The  conclusion  is  that  **  those  plants  subjected  to  tne  greatest  electrical  inflnoiee 
were  hardier,  healthier,  larger,  had  a  better  color,  and  were  much  less  affected  with  r  tilde v 
than  the  others."  Grssses  were  expnrimontod  with,  but  without  marked  results.  (S«e  also, 
Bull.  No.  16,  Mass.,  Hatch  Ex.  Sta.,  Jan.,  1802, pp. 8 ;  Sclent.  Am.  Supplement,  vol.  xzx,  Feb.  13, 
]B]I2.  pp.  13436-13437 ;  Am.  Agrio.,  vol.  LI,  Mar.,  18li2,  p.  2U1,  |  coL ;  £xper.  Station  Kec,  voL  in. 
Washington,  Mar.,  1892,  pp.  M-SJO;  Gard.  and  Forest,  voL  v,  Jan.,  27,  1882,  pp.  47-4S.) 
(J.F.J.) 

868.  Wked,  C.  M.    Spraying  oropi:  Why,  when,  and  where.    <Biiral  Pablishing  Co., 

New  York,  1892,  pp.  108,  iUaetrated. 
Brief  directions  for  combating  some  cemmon  tnaeet  and  fungous  pests.    (B.  T.  G.) 

(See  also,  Nob.  665,  670,  678,  684, 696, 697, 698, 703, 704, 706, 707, 710, 716^  717, 
719, 720, 721, 723, 724, 726, 729, 734, 739, 740, 742, 743,  744,  746, 748,  750,  751,  754, 
755, 766, 757, 761, 766, 770, 774, 775, 777, 778, 780, 871,  and  885. 

E.— PHYSIOLOaY,  BIOLOaY,  AND  GEOaBAFHIOAL  DISTBIBUTION. 


869*  ACLOQUS,  A.    Lee  ehampignone  au  point  da  Tne  Molegiqne, 

nomiqae.    <Pari8, 1892,  pp.  327,  figs.  60. 

The  book  is  divided  into  thirteen  chapters,  the  first  of  which  trests  of  the  nature  of  ftingi. 
Chapters  2,  3,  and  4  discuss  anatomy,  and  5,  6,  7,  8,  and  9  deal  with  physiology  of  tha  fhngi. 
In  the  tenth,  eleventh,  and  twelfth  chapters  ningl  from  an  econoniic  standpoint  are 
oonaidered.  The  tliirteenth  and  last  chapter  is  devoted  to  classification,  the  systems  of 
Toumefort,  Mioheli,  Bnlliard,  Persoon,  Link,  Kees,  Friea,  and  Leveille  being  oriefiy  re- 
viewed. Berkeley's  system  receives  oonsiderable  attention,  while  BertilUm'a  ia  given  in 
ftaU.    <B.T.G.) 

STO*  [Anon.]    Peiaeitie  ftmgoe  on  loeuet    <Meditarranean  Nat.,  vol.  i,  Malta,  Aug. 
1,  1^91,  p.  44,  i  ool. 

Refers  to  experiments  of  Signer  Trabut  in  Algiers,  where  BotrytU  oerufiomm  baa  been 
found  to  destroy  great  numbers  of  locusts.  Experiments  are  being  made  with  a  view  of 
cu  Itivating  the  parasite.    (J.  F.  J. ) 

STl*  [Anon.]  Proode-Yerbaaz,  e^anee  du  10  mai  1891.  <Ann.  See.  d'hort.  et  d^ist. 
nat.  de  TH^raolt,  2  sdr.,  tome  xxiUy  Montpellier,  May  and  June,  1891,  p.  129. 
MM.  Sahut,  Cathata,  Barth616roy,  Cachet,  Gansy,  and  Giardin  were  unanimous  in  declar- 
ing that  abrupt  vnriatiuus  of  temperature  are  very  favorable  to  the  spread  of  the  peach 
curl,  Exoatetis  de^ormana  Berk.  M.  Sahut  stated  that  three  methods  of  prevention  had 
been  tried,  the  Bordeaux  mixture,  decoctions  of  tobacco,  and  removal  of  the  affected  leaves.  ' 
None  of  thom  were  very  Hutccsisfnl.  In  1890  the  grape  mildew  {Per<mo$pora)  was  not  ob- 
served during  the  nunniier,  and  from  May  t<»  September  there  was  also  an  almost  complete 
abseuee  of  dew.  On  the  coutrarv,  during  September  dew  occurred  on  twelve  days  and  there 
WAN  an  invaHion  of  mildew.  M.  Galzin  haa  found  cwrbonate  of  soda  better  than  lime  for 
fixing  copper  sulphate.    (E.  F.  S.) 

8T2.  BOARDMAN,  E.  R.    The  oabbage  worm  dieeaee.    <Insect  Life,  yol.  m,  Wash- 
ington, Jnne,  1891,  pp.  409-410. 
Gives  account  of  spread  of  disease  '*Muscardine,"  destroying  worms  Infecting  cabbages. 
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878.  BoLLBTi  H.  L.  WhMt  nut— ii  thB  infootum  loeal  or  general  in  origin  t  <i.grlo. 
Bcienoe^  vol.  v,  Nov.  and  Deo.,  1891,  La  Fayette,  Ind.,  pp.  259-264. 

Qivm  result  of  inqniries  and  detalU  of  experimenta  made  to  aacertain  whether  wheat  mat 
mycelium  perslata  in  the  tiasuea  of  host  plants  through  the  winter,  and  at  what  time  the 
rust  appears  on  the  grain.  Doea  not  think  spraying  will  be  effectual  in  preyenting  rust. 
The  uredosporea  are  the  chief  affents  of  infection  and  may  be  carried  for  miles  through  the 
air  without  loss  of  yitality,  ana  the  general  infection  of  fields  throughout  the  ooantr>'  is 
thus  accounted  for.    (J.F.J.) 

ST^  BouRQUBLOT,  £m.  Matl^res  laoT^es  oontenues  dani  les  champijpons.  <Biill.  Soo. 
Mycol.,  France,  vol.  7,  fa»o.  4,  Paris,  Dec.  31, 1891,  pp.  222-232. 

Mannite  was  found  in  the  following:  Ptatliota  arventit  Schnif,  young;  IHeholoma  aWum 
8ch»ir., adult;  T.tuf^ureumBuU.,  young,  adult;  T.  retplendensVr.,  sdult',  Lepiota  exeoriata 
Schteff.,  young;  Hydnwm  r«panaum  L.,  young,  adult;  ff.  tqttatnotum  tkhieir.,  adult; 
Clavttria pistiwuru  L.,  adult;  O.formota  Pers.,  youn£^.  Trehalose  was  found  in  the  follow- 
ing: young.  Hypholoma  tiaodea  Paul.,  H.  eapnoidei  Fr.,  Stropharia  mnujinopa  Curt., 
Fwmmula  ainteoto  Fr.,  Hebeloma  ainapitana  Fr.,  H,  cruitUluniforme  Bull.,  Olaudopua 
variabUU  Pers.,  FUwtMi  o«erea<ti«  Jacq.,  Mycenapolygramma  ^\x\\..M.gaUriexdata  Scop., 
CoUybia  lonffipu  Bull.,  OUtoeybi  invana  Scop.,  0.  (feetrova  Bull.,  Trieholoma  eineratemtt 
Bull..  Lepiota  neimata  Scheeff.,  Amanita  sfroMi^ormif  Vitt.,  A.  nitida  Fr.,  Bolbitua  hy- 
dnmhilua  Fr.,  Ooprintu  fnieaeeua  BulL,  C.  mtramentariuM  Bull.,  Cortinarius  obtums  Fr.,  u. 
imbutua  Fr.,  C.  paammoeephalMS  Boll.,  O.  armiUatua  Fr.,  0.  torvua  Fr.,  C.  cinnamometia  L., 
C  aiiblan<Uua  Sow.,  O.  aloKor  Fr.,  O.  waruUatmu  Scheff.,  O.  glaueopua  Sohnir.,  O.  variiecior 
Pers.,  C  cyanopiu  Secret.,  O.  erocoUtua  Quel.,  O.  argutua  Fr.,  Hydnum  repandum  L. 
(B.A.S.> 

8V5*  BouRQUKLOT,  Elf.  Bar  la  pr^ienoe  da  ramidon  dani  un  dhampignon  appartenant 
i  la  famille  dea  Polypordaa,  le  Boletoa  paehypns,  7r.  <  Jour.  Pharm.  et  chimie, 
6«  a^r.,  t.  XXIV,  Paris,  Sept.,  1891,  pp.  197-199. 

Baports  presence  in  the  cells  of  the  psendoparenohyma  of  BdUtua  paehypua  ot  a  sub- 
•^ "         -•      *'  stobeinanf      '" 


■tance  which  givea  starch  reaction  with  iodine.  This  substance  appears  to  beln  an  insoluble 
state  apparently  as  an  impregnation  of  the  membrane.  Befera  to  work  of  Belaung  and  L. 
BoUimd  on  the  sul^Jeot.    (D.  6.  F.) 

§V6«  BouRQELOT,  Em.  Bnr  la  repartition  das  uatiteM  niere^  dani  le  o^e  oomeitiUa 
(BoletQi  edolia,  BolL)  et  le  cepe  orang6  (Boletoa  anrantiaeof,  Boll. ).  < Joor.  Phar. 
et  Chimin,  5«  s^r.  t.  xxiv.,  Paris,  Dec.  15, 1891,  pp.  521-624. 

Gives  analyses  of  stipe,  pileos  and  tubes  of  the  hymenium  of  Boletua  awunttaeua  BulL 
and  B.  adulia  Bull.  Finds  that  the  atipe  and  plleus  or  these  species  alone  contain  the  starch 
glucose  or  mannUat  while  the  tnbea  of  the  hymenium  remain  nee  from  these  reserve  mate- 
rials. Reasons  that  these  reserve  materials  are  not  present  in  this  portion  because  con- 
■nmed  in  the  manufacture  of  the  spores.  Thinks  this  also  explains  the  absence  of  dipterous 
larviB  from  the  hymenium.  Refers  to  previous  work  on  sul^ect.  (See  ser.  6,  t.  XIX,  p.  368  j 
t.  XXII,  413,  497.    (D.a.F) 

877.  Bbefbld,  Oscar.  Seoent  inveatigatiooa  of  imat  ftmgi  and  nnat  diieaaea.  < Jonr. 
Mycol.,  vol.  VI,  Washington^  May  14, 1890.  pp.  1-8;  Sept.  10,1890,  pp.  59-71; 
April  80, 1891,  pp.  153-164. 

A  translation  of  an  address  delivered  in  Beriin  before  the  Society  of  Agiionltnrista  in 
February,  1888.  Deals  with  the  nature  of  parasites  oanainff  smut,  their  mode  of  developmenti 
methods  of  cultivation,  manner  of  infection,  and  general  life  hiatory.    (J.  F.  J.) 

898*  Oavara,  F.  Note  for  le  paraaitisme  de  qnelqnea  ehampignona.  <Bey.  Mycol., 
vol.  XIII.  Toulouse,  Oct.,  1891,  pp.  177-180. 

Citea  the  following  instances  of  ftingi,  whidh  usually  live  as  aaprophytea,  becoming  para- 
altic  to  such  an  extent  as  to  be  decidedly  Injurious  to  vegetation:  Botrytia  vulgaria  on 
branches  of  OUrta,  DahKa,  and  P^rgonium  t&nale;  BotryUa  n.  sp.  on  TuUpa  gamerianai 
OUtdo9p<friwn  herborwn  on  raspberry,  Oy«u  mduta,  I\>urerayagiganUat  Agava  amerieanOt 
A.  aalmianaj  and  A.  rigidai  Pwypor%u  tafiMrMit  on  elm  roots.    (B.  A.  8.) 

8y9.  Charrin,  a.  La  nature  dee  lior^tiiona  mieroblennes.  <Bey.  G^n.  Sci.  pure  et 
appliq.,  2  ann.,  Paris,  Mar.  15, 1891,  pp.  129-134. 

General  disoosslon  of  the  subject.    (B.  F.  S.) 

980.  CoNSTANTiN,  J.  fitods  lor  la  enltare  dot  basidiomyoitea.  <BeT.  G^n.  d.  Bot.,  t. 
3,  Paris,  Deo.  15,  1891,  pp.  497-511,  pi.  1. 

After  discussing  in  a  general  way  the  well-known  niethoda  of  ancient  and  modem  mush- 
room culture  the  author  gives  the  results  of  his  investigations  upon  the  cultivation  in  nu- 
trient media  of  Nyetalia  lyeoperdiridea  and  Maraamiua  otea.  Succeeded  in  producing  from 
ehlamydosporee  fully  developvid  specimens  of  Nyetalia,  with  mature  basidia,  in  this  regard 
■urpaasing  Brefeld  in  his  cultivations  of  the  same  species.  Uses  as  nutrient  substrata  upon 
which  to  grow  the  first  species  sterile  slices  of  potato  dipped  in  orange  Juice,  slices  of  car-  -; 

lot,  slices  of  turnip,  leaves  of  the  oak  and  beech,  and  fragments  of  other  hasidiomyceteoua  | 

ftmgi.  Finds  the  behavior  of  Nyetalia  upon  various  substrata  as  indicative  of  the  uncer- 
tain ground  upon  which  y.  calvjinoaa,  y.  nattaeoaa,  and  N.  mierophylla  stand  and  reportu  the  . 
variation  under  dilferent  conditions  of  nourishment  as  very  great.  Finds,  contrary  to  Bre- 
feld, that  spores  of  Nyetalia  germinate  easily  upon  the  most  diverse  media  and  the  parasit- 
ism of  the  species  hinted  at  by  Brefeld  is  made  doubtful.  In  the  cultivation  of  Maraamiua 
the  author  used  sterilized  olive  leaves  and  obtained  pure  spores  by  allowing  basidiosporea 
to  fall  in  small  glass  plates  filled  with  sterile  water  placed  beneath  the  pileos.    Suggests  I 

poaaible  application  of  pure  artificial  cultures  to  the  industry.    (D.  G.  F.)  I 
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88L  DK4BXESS,  J.    PdMBiiig  tnm  Mtmg  fimgL    <Farm6T8'  Advocftta,  yd.  xr 
London,  Ont.,  p.  216,  fig.  1. 

GlTM  fall  aoooont  of  a  fatal  oaae  of  poiaoninff  attributed  to  eating  taEOetik  an^-' 
(Fries  ).  ThU  species  has  bith«>rto  been  oonftidered  edible  by  Berkdej,  Gilbert  r>;rT* 
and  Julius  Parmer.  While  author  thinks  it  is  not  clearly  proren  that  the  speciM  is  ps^ 
oua  he  decides  it  ia  unfit  for  nae.    (D.  6.  F.) 


889*  Dkvaux,  Hrnri.    ttaA»  ezpteimenttle  lor  Paeratiim  das  tum  mumhi  btn^   1 
tion  ^  r^tode  dm  m6oaninie  dee  eebaogw  nieiix  dhn  1m  pUntet  afeiwiwiii  <A^ 
Sol.  Nat.  Bot.,  86r.,  vii,  vol.  xiv,  Parw,  1891,  pp.  297-395,  fig.  5. 

In  coarse  of  his  extended  inTestigations  the  author  examined  the  coaiBMa  edibk  &r~ 
Ptalliota  eampettri*.  There  is  eaav  oominnniGation  through  the  internal  t»3c«s.b.  -• 
exterior  is  only  slightly  porous.  Xne  composition  of  the  internal  gas  differed  o&lr  >..:-^  : 
from  the  atmosphere,  hut  yaried  sdmewhat  from  time  to  time.  The  prnportioo  cf  oi; ^^ 
may  fall  below  16  in  luo.  Seven  analyses  are  given,  and  analogoua  results  are  8ai<I  u- '-'' 
been  obtained  with  another  suljject.  The  examination  waa  made  bafine  the  pilrii-'  ^^ 
developed.    (E.  F.  S.) 

888.  [Editorial.]    A  norel  mode  of  viiiig  diidMO  genoB.     <IziBeot  Life,  rti  n. 
Washington,  Nov.,  1891,  p.  152. 

Gives  abstract  of  a  oiioalar  of  a  French  firm  advertising  for  aale  ooltare  tnbei  fatth^.a- 
struction  of  the  white  grub.    States  methods  recommended.    <J.  F.  J .) 

884.  [Editorial/]    Work  in  Algeria  with  a  ftmgou  diiMM  of  the  loeut    <ljuect  Uk 

vol.  IV,  Washington,  Nov.,  1891,  pp.  151-152. 

Abstract  of  apaper  by  Kdnckel and  Langlois  on  a  disaaae  oaoaed  by  Ikwkm<ii<a  k^ 
dioruin  n.  sp.    The  experiments  are  not  encouraging.    (J.  F.  J.) 

885.  Eyclbshbimbr,  A.  0.    dub  root  in  fho  Uiiited  Btatee.     < Jonr.  MyooL,  v<d.  "^ 

No.  2,  Washington,  Mar.  10, 1892,  pp.  79-^,  pL  XT,  xvi,  figs.  2. 

Discusses  the  distribution  and  general  characters  of  the  diaeaae.  This  isftOovf^  ^* 
detailed  statement  of  the  effect  of  the  disease  on  the  tissues  of  various  plsots.  p«rt!<  >'*  ^ 
cabbages  and  turnips.  There  is  no  known  cure  after  thediaeaMis  eetsbUsbed.  but  J'^ 
ventive  measures  may  be  effectual.  Of  all  means  tried  lime  aeema  to  be  the  beat  bWr a  > 
tion  of  the  soil  of  the  hotbed  is  also  recommended.  A  short  bibliography  is  pveo  ii  ^'^ 
end  of  the  paper.    (J .  F.  J .) 

886.  Forbes,  S.  A.    On  a  bactezial  insaet  disease.    <Azner.  Month.  Mioioi.  J<mii.|  ^<)^ 

XU,  Washington,  Nov.,  1891,  pp.  246-249. 

De=icril)e8  disease  affectini;  chinch  bugs,  caused  by  JfierocoeetM  intsetorw*  ^""^  ^ 
success  baa  been  met  with  in  aitcmptiug  to  inoculate  insects  with  the  disease,  becaa«  i^ 
examples  examined  were  infected  witu  the  Microcoecua  in  question.    (J.  F.  J.) 

88V*  Fries,  Rob.    Om  ivampflonui  i  vira  vazthns.    <Bot.  Notiser,  Lnnd,  1891<  PP* 
145-157. 

Fungi  arranged  in  three  groups:  (1)  Species  which,  under  natoral  clrcaTnatanr^Jp 
living  in  open  air,  but  which  accidentally  may  also  occur  in  hothouses,  often  with  s^-^- 
what  changed  habit  and  appearance.  (2)  Species  which  par  prif^rtnoevn  inhab  t*-"f 
hothimsea,  and  which  do  not  occur  in  other  places  at  least  not  in  Sweden.  rw^'j^'J 
which  have  been  accidentally  introduced  from  sdhthem  lands.  The  second  groop  >° ';  ';:^ 
several  intoiosting  species,  most  of  which  occur  in  great  abundance,  such  ai  ^\';^' 
pcestipes,  Afiarictu  eehinatus,  A.  volvaceua^  A.  parvtthu,  A.  eof^ferius,  Polifp^'rvt  o?^"^\^ 
Oopnnus  dikctug,  Diaciua  f apor ana, and  Bydnangitnn cameum.  But  verjfev  spr^'-^^^^ 
mentioned  as  representing  the  3d  group  e.  g.  Hiatula  htnzonii^  Agaricut gtogleri»s^ i^'^ 
tentudinella.  (Theo.  Holm.) 

888.  Galloway,  B.  T.    Obrarvations  on  the  life  histenr  of  ITnoinala  ipiralli.    <P^-  "^ 

Asso.  Adv.  Sci.,  vol.  xxxix,  Jaly,  1891,  Salem,  Mass.,  p.  833, 3  lines. 

Abstract  (see  No.  132).    (J.  F.  J.) 

889.  Galloway,  T.  W.    Notes  on  the  fongos  eansing  damping  off  and  other  »ni«4  *""^ 

<Traiis.  Mass.  Hort.  Soo.,  Part  1,  Boston,  1891,  pp.  10,  pi.  2. 

Records  interesting  observations  on  Pythium  debaryanum  and  SnpraUgnia  »onoi^  ">»* 
In  the  cryptogamic  laboratory,  Harvard  University.    (B.  T.  G.) 

890*  GiARD,  A .    Bur  le  champignon  parasite  des  oriquets  ptf erins.    <Compt.  rend.  Ac^ii- 
d.  Sc,  Paris,  Deo.  7,  1891,  pp.  813-«16. 

The  author  says  that  Prof.  H.  Trabut  has  found  that  Lachnidinm  omiKonfli*  G'^^)  * 
identical  with  the  fnotran  found  in  difierent  parts  of  Algeria  on  the  same  host.  ^'^^^',.!. 
tares  of  the  funjins  luniiah  evidence  as  to  its  systematic  position,  Onthein»«'^'  '|[^"J 
selves  it  presented  two  diflerent  forms,  designated  Oladotvorium  and Futarin^- '^'^  ^^l. 
sporium.  In  youuj^f  cultures  the  latter  predomiDates.  When  the  cultures  bec«iiBp''^ 
cblaiuydospores  make  tlieir  appearance.  From  this  time  parts  of  the  fUngns  P***^'\r  ,*> 
st^iges  closely  re.^embliug  the  genera  SareiruUay  SteinphyUumj  ifacrosponw^,  V" f-.'.^ 

Storium.     Ctadosponum  hrrbarum  also  passes  through  similar atagen,  and  it  is T)robiUi|'  ^/. 
le  two  fungi  are  closely  related.    It  is  also  likely  that  the  genera  representea  in  t^'. '' ;;; , 
formations  are  really  not  independent  genera,  but  stages  in  the  development  ^^  ";"", 
Ascomyi  ete.    The  Laehnidiutn  closely  resembles  the  Fu$arium  on  vi<del  leaves  ao^  ^'^ 
trees.    (£.  ▲.  S.) 
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891.    Go8io,  B.    AetioB  of  nderaphytM  <m  Mdid  eoapoimdi  of  umie;  a  iMapitnlAtloB. 
<8cienoe,  vol.  xix,  New  York,  Felr.  19, 1802,  pp.  104-106. 

▲  pKpw  on  the  polwrnona  products  deriTod  from  wall  papers  oontainlng  arsenie.  Oiro* 
methods  nsed  to  asoertain  whether  the  arsenical  vapors  are  one  t<o  the  presence  of  parasitie 
melds  (Jftisorini.)  By  means  of  pare  colt* ires  of  PtnieUUum  giaueum,  Atptrgittui  gUtueug, 
and  Jftfoor  mueMo,  it  was  found  tnat  the  two  latter,  and  more  especially  the  last,  gave  rise  to 
arsenical  ns  when  grown  in  arseniated  culture  media.  Experiments  led  to  the  conclusions t 
H)  that  the  liucor  grew  Tigorously  in  media  containing  considerable  quantities  of  arsenic  i 
(2)  that  many  solid  compounds  of  arsenic  give  off  gases  through  the  activity  of  the  fungus 
itact  with  them;  (3)  this  evolution  of  gas  is  constant  and  lasting  in 
nds  of  arsenic,  including  arsenite  of  copper:  (4)  in  certain  conditions 

ore,  and  light,  arsonioid  gases  are  given  off  from  hangings  colored 

with  SchecJe's  and  Schwelnftirth's  green,  through  the  Tegetatlon  of  the  Ifiieor,  ana  there  is 


which  vegetates  in  contact  with  them;  (3)  this  evolution  of  gas  is  constant  and  lasting 
ease  of  oxygen  compounds  of  arsenic,  including  arsenite  of  copper :  (4)  in  certain  conditions 
of  humidity,  temperature,  and  light,  arsonioid  gases  are  given  off  from  hangings  colored 
with  Scheele's  and  Schwelnftirth's  green,  through  the  Tegetatlon  of  the  Ifiieor,  ana  there  is 
danger  in  breathing  these  exhalations.    (J.  V.  4.) 

892.  H..  *  *  *  G.  Bupidoiii  floigL  <Ciilt.  And  Count.  Oent.,  roL  Lvu,  Albany* 
N.  T.,  MftT.  10, 1892,  p.  187,  \  col. 

Queries  whether  com  smut  has  any  poisonous  effect  on  cattle  or  whether  two  or  three 
months  in  the  sUo  would  tend  to  destroy  its  vitality.  Notes  the  disappearance  of  ergot  flnms 
rye  fields  in  recent  years.    (J.  F.  J.) 

808.  Halsticd,  B.  D.  Antnnui  leavat  digpflna  tfaair  moldi.  <Am.  Agrio.,  rol.  L,  New 
York,  Dec,  1891,  p.  700,  i  col. 

Befers  to  the  distribution  of  fungous  spores  over  wide  areas  by  means  of  ths  win^. 
(J.  F.X)    (See  Kansss  Weekly  Capital,  Topeka.  Hay  5, 1802.) 

894  •  KreNiTZ-GERLOFF,  F.  BleProtoplminiaverUndttiigeiiiwiMhenbettaehbartenOtwobee- 
dementan  in  der  Pflania.  <Bot.  Zeit.,  Jahrg.  49^  Leipzig,  Jan.  2, 9, 16, 23, 30, 
1891,  pp.  1-10, 17-26, 33-46, 49-60, 65-74,  pi.  2. 

The  paper  deals  mostly  with  the  continuity  of  protoplasm  in  higher  plsnts,  but  on  p.  M 
tffte  implic^nn  is  made  that  parasitic  fungi  obtain  their  nourishment  from  the  host  cell  by 
secreting  a  diastase-like  ferment.  On  p.  OT  the  author  proposes  the  theory  that  the  fungus 
hyphe  m  lichens  obtain  their  nourishment  from  the  alg»  cells  by  secreting  an  enzyme. 
Tnmks  protoplasmic  connections  may  be  found  between  the  neighboring  ceUs  of  rangl 
when  not  all  the  cells  are  equally  engaged  in  absorbing  nourishment.    Further  states  that 


their  presence  is  rendered  more  probable  fh>m  the  fisct  that  pits  have  been  observed  in  the 
hyphsB  of  RymmutmyMUi.    (W.T.  S.) 

896.  IjAObrhbim,  G.  dk.    The  reUtionehip  of  Pnoeinift  and  Fhiagmidinm.    <Joum. 
Mycol.,  vol.  Yi,  Washington,  Jan.  6, 1891,  pp.  111-113. 

Givee  differences  usually  stated  as  occarrlng  between  the  two  genenL  eepedally  in  ths 
talentospores  and  uredospores,  examining  varfoos  species.  Concludes  there  are  points  of 
resemblance  between  numerous  species  oi  the  two  genera.    (J.  F.  J.) 

696»  Moult,  M.  Lb.    Le  paraiite  dn  hanneton.    <Compt.  rend.  Acad.  d.  ao.,  yoI. 
cxra,  Paris,  Ang.  3, 1891,  pp.  272-274. 

The  author  states  that  he  has  prepared  onltares  of  the  parssite  on  a  large  scale  and  urge* 
the  necessity  of  cMubating  the  beetie  by  infecting  the  sou  before  the  transformation  of  the 
larva  occurs.  Has  fonnd  spores  produced  both  on  the  external  mycelium  and  within  th* 
body  of  the  larva,  filling  the  latter  with  a  whitish  powder.  Cultnre  tubes  infected  with  both 
kinds  of  spores  and  with  i>arts  of  the  lH)dy  of  a  mummified  larva  have  given  identical  results, 
the  ftangus  produced  having  the  same  characters  as  that  on  the  worm.    (B.  ▲.  S.) 

807.  OSBORN,  Herbbrt.    On  the  ue  of  oontasions  dieeaaei  in  eontending  with  iijuiouB  in- 
sects.   <Inseot  Life,  vol.  lu,  Waehmgton,  Not.  1,  1890,  pp.  141-145. 

Befers  in  a  general  way  to  the  various  diseases  of  insects,  some  of  which  are  caused  by 
ftingi,  and  to  the  difficulties  in  their  study.  Gives  an  account  of  an  attempt  to  introduce  & 
disMse  of  cabbage  worms  caused  by  a  species  of  Mierocoeeua.  Believes  the  disease  may  be 
transferred  Arom  place  to  place,  but  that  it  spreada  very  slowly  and  the  final  results  sre  un* 
certain.    (J.  F.  J.) 

898.  Pearson,  A.  W.  Constitiitional  health  of  plants.    <Gard.  and  Forest,  vol.  v.  New 

York,  Mar.  9, 1892,  p.  118,  1^  ool. 

Notes  that  at  times  the  spores  causing  black  rot  destroy  certain  varieties  of  grapes  and 
not  others.  The  Ives  is  at  times  exempt  when  the  Concord  is  destroyed.  Queries  whether 
antidotes  for  certain  diseases  might  not  be  supplied  plants  through  their  absorptive  systwns. 
Healthy  plants  are  better  able  to  I'eslst  attacks  of  disease  aim  when  attacked  are  more 
likely  to  recover.    An  instance  of  this  is  given  from  the  potato.    (J.  F.  J.) 

899.  Pbarsok,  a.  W.    The  oonstitational  health  of  plants.    <Gaid.  and  Forest,  vol.  v. 

New  York,  Mar.  16,  1892,  pp.  130-131,  li  col. 

Gives  results  c^  experiments  with  nitrate  of  soda  as  a  preventive  of  strawberry  leaf-blight.. 
Considers  that  the  immunity  from  disease  was  due  to  vigorous  growth  and  the  stimulanng 
eflbct  of  nitrate.  Pruning  pear  trees  by  stimulating  growth  prevented  attacks  of  leaf-bllghk 
and  oraoking  due  to  Entomotporium  maeulatmn.    (JT  F.  J.) 

900.  SnJST,  C.  y .    AppUed  entomology  in  the  United  States.    <Am.  Agric,  vol.  u,  New 

York,  Jan.,  1892,  pp.  38-40. 

Befers  Incidentally  to  use  of  fungous  genns  for  destruction  of  insects.    (J.  F.  J.) 

16486— No.  3 9 
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^#1.  BOSSK,  F.  BemtzlaiiiffeiL ii1b«r  die  Bedmtuig  der  Heterogmmie  for  db  BOdngat 
Erhaltang  dor  Arten  im  Ansohliui  an  iwei  Arbeitan  voh  W.  Bard;.  <Bal.  Zc'. 
49  Jahrg.,  Leipzig,  Mar.  27.,  1891,  pp.  201-211,  AprU  3,  1891,  pp.  217-236. 

▲utbor  oonsideFB  the  following  worlu  by  W.  Borck,  '*  Uebor  KleiBtoganie  io  vrl*^^ 
Biiine  and  das  Knigbt- Darwin *0coe  Geseta"  (Annaleada  Jardi'n  Botaniqnede  Baii<^:c: 
ToL  YU.pp.  122-164,  taf.  4)  and  "Eenige  bedenkingeu  tegen  de  tb«9caie  Taa  We>vuz 


aangaanoe  de  beteekenis  der  sexneele  ToortpUntlug  in  Terband  met  de  we4  tis  K^- 
Darwin"  (Natuurkundis  Tydscbrift  yoor  Kedvriandacb  Indig,  Di«sl  xux  iaehtate  tenK  - 
Z«  pp.  501-544,  pi.  I).  IHscusses  the  importance  of  croaa-fertilization  in  pk&tn  asc  •. 
Weismann's  theory  that  variability  depends  on  sexual  reproduction.  Hoat  of  tbe  i" 
discnsses  phanerozams,  bat  on  p.  225  he  addaces  the  alga-luce  flmgi  aa  an  example  of  r-i-  ' 
which  have  sexaal  propagation  and  BaaidwmyceUt  as  example  of  »  Tariable  grvop.  rrJ:^ 
specieH,  which  propagate  exclasivelr  by  asexual  means.  Jdentions  that  these  tir.:  jv 
cbemically  and  niatologicaUy  much  differentiated.  Hentiona  Uredin«s5  as  progrti-rs  :-' 
Basidiomycetea.    Opposes  the  Knight-Darwin  law  and  Weiamann's  theory.    (W.  I.  S.' 

0Q2.  Snow,  F.  H.    Brperimenti  for  tiie  destmetlim  of  ehineh  bogs  in  the  field  by  the  ctS- 
eial  uLtrodiiotioii  of  oontagioiii  diiOMei.    <Iiisect  Life,  voL  zu,  Waehington.  Mi: 
1891,  pp.  279-284. 

Givea  details  of  experiments  made  in  1888  and  1800  to  spread  an  infections  disesM.  V^ 
diseases  were  noticea,  one  caused  by  EnUtnutphthora  or  J^mouas,  cme  by  a  Kier^oc'-n.  i^'- 
the  ihird  by  a  species  of  iiraria  or  Triohoderma.  Kumaoua  lott^  are  quoted  givia^  ^^'^^ 
of  saccess  of  the  work.    (J.  F.  J.) 

'908.  Stollrr,  Jas.  H.  Studiei  in  plant  biology.  II.— The  green  mold.  <Pop.  Science 
News,  vol.  zxv,  Boston,  Mar.,  1891,  pp.  33-34,  2  cola. 

Desaibes  briefly  In  popolsr  language  the  biology  of  P§nieiUi\tm  ^latMms.    (D.  G.  1^ 

904  •  Btraton,  C  .  R.  The  ralne  of  attraetive  dhazaetai  to  flmgL  <Sci6nee  Gossip,  Ko, 
814,  London,  Feb.,  1891,  pp.  44-45. 

Quotation  of  an  article  in  "Nature,"  noticing  the  colors  and  odora  of  fongL,  and  nArt^^-n 
the  idea  that  these  are  characters  for  attracting  insects  and  animala  to  aid  in  the  molr.-  ^^ 
tioii  of  the  species.  Says  it  is  necessary  for  nporea  of  Agarietu  eampt^tria  to  pass  tbr  , . 
the  bodies  of  uiiraaU  before  they  will  germiuate  and  produoe  myoelial  threads.  BcLt^^ 
this  to  be  the  case  with  other  specioB  alio.    (J.  F.  J.) 

90(l*  Van  Breda  de  Ha  an,  J.  Les  Ezpteieaoes  de  M.  Bejeiinck  ear  les  Bartfeiw  hai- 
nooses  et  lenr  nutrition.  <Kev.  g^n^.  eci.  pare  et  appli.,  2"  aon.,  Paris,  Feb 
15,  1891,  pp.  81^82. 

Paper  bsaed  partly  on  memoirs  in  Archive*  nSerUmdauei  dn  seienast  saaegri  cC  luesrfSa, 
tome  zxiii,  and  partly  on  anpnblished  data  famished  by  the  author.  Six  apeeies  of  Pb  '^r 
bacterium  are  distinguished.  Ph.  pho»phore»cen$,  indicun^  I«iiiino«um,  battieum,  fi»cher\  t::^ 
pjlugeri.  The  first  renders  nsh  pbospnorescent,  the  second  is  found  in  the  waters  of  the  li 
diau  Ocean,  the  third  on  the  coasts  of  Holland,  and  the  others  in  theBal^oSea.  Bejeru^cc  i 
oulture  methods  are  described,  and  eapecially  a  new  method  oalled  auxanographie,  ▼bere'^? 
he  is  able  to  study  the  exact  effect  of  nutrient  substances  simply  or  in  (MmbinatiQu.  i  : 
phosphorvncence  can  be  produced  or  eliminated  at  will  without  aestmotion  of  theoi^^Di^s^ 
and  is  btUieved  to  be  an  accidental  consequence  of  internal  chemical  prooessea  Di£r»Tt'~'* 
forms  can  be  separated  by  their  behaxior  toward  diastases.  Beoently  these  photobsrtena 
have  been  used  to  show  that  the  Chamberlaad  filter  ia  genn-proof.    (E.  F.  S.) 

Van  Tieghem,  M.  D.  Prix  Montagae  (Commissaires;  XX.  Bnehartro.  Trtcal,  Gt^tia. 
Bomet:  Van  Tieghem,  rapporteur).  <<Compt.  rend.  Aoad.  d.  so.,  toL  cxul 
Paris,  Deo.  21,  iSsi,  pp.  920-922. 

Notes  the  granting  of  this  aoademio  prise  to  Henri  Jumelle  for  a  msnosoript  msioir  r 
titled,  Recherche*  phygiologiquet  tur  Iss  Lich^nt,  This  Inyeatigation  was  carried  on  Ib  t  •- 
laboratory  of  vegetable  biolopry  instituted  by  the  fiumlty  of  sciences  of  Paris  in  the  ion^'  ■  - 
Fontainebleau.  M.  J.  deyoted  himself  especislly  to  thestady  of  the  exohange  of  gsscs  taka: .* 
place  between  lichens  and  the  air  under  varying  degrees  of  light)  humid^,  and  best.  1^ 

obscurity  both  components  of  the  lichen  respire,  and  the  respiratory  quotient  -q   is  slvav* 

less  than  unitv,  about  0.8  oxygen  is  fixed.  In  light,  the  aasimilation  of  carbon,  exdn^i^^'y 
through  the  chlorophyll  of  toe  ales,  predorainatM  oyer  respiration,  although  the  USter  0-- 
tinues  in  both  alga  and  fttngus.  This  predominance  yaries  greatly  according  to  the  tpe^i^'^ 
and  is  less  noticeable  in  proportion  as  the  alga  oecupiea  less  space.  In  mitieiilMe  rjt 
foliaceous  lichens  it  is  strong  and  yerr  noticeable  eyen  in  diilhsed  lieht.  In  crosu-u^' <•* 
lichens  it  is  feeble  and  only  manifest  in  the  sun.    In  sU  casce  the  qu<ment  of  assimila^.'i 

kq-  is  greater  than  one  and  may  rise  to  1.5, 1.0,  or  eyen  1 .8,  a  part  of  the  Ubeiated  oxrgra  ii 
therefore  borrowed  from  some  other  source  than  the  oarbon  dioxide  of  the  air.  Tmtiev.\a6s 
and  foliaceous  liciiens  contain  relatiyely  little  water,  at  most  only  four  times  thdr  <!-'> 
weight,  and  can  not  lose  this  without  injury.  Gelatinous  lichens  contain  mueh  water,  evc2 
twenty-four  times  their  dry  weight,  and  oan  lose  it  all  without  iiyurT.  lioisleDed  ofte: 
oomplete  dicing  they  again  take  up  the  normal  exchange  of  gases.  Idehens  bear  sro*^ 
Tarintions  of  temperature  without  iigury.  They  are  unchanged  after  three  dsys  at  4<v^  t 
after  fifteen  hours  at  50^,  after  five  hours  at  6O0.  At  these  temperatares  their  reepiD'  "^ 
continues  normal,  but  assimilation  ceases  after  one  day  at  45<>,  three  hours  at  50^,  sua  Utr'r 
minut4>H  at  6(P.  Elevated  temperatures  therefore  suppress  the  assimilation  of  carbon  «i'^ 
out  diiuiuishing  the  respiratiim— %. «.,  change  the  alni  without  aflltetlng  the  fongus.  Lit  li- 
ens also  resist  vpry  low  temperatures,  eyen  below  — 46o.  At  —lO®  respiration  is  very  f«bi^. 
at  —200  it  ceases  entirely.    On  the  oontracy,  the  assimilatioa  of  eariwn  not  only  oontiniKS  ai 
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these  tempentaree^  but  also  at  mncli  lower  ones,  eren  — 40^,  when,  by  the  frdezinff  of  ft  murt 
of  its  water  of  oonatitation,  the  lichen  baa  taken  the  consistency  of  a  block  of  ioe.  Low  tem- 
peraturea  therefore  atop  reapiration  while  permitting  tbe  ansiiuilation  of  carbon— 4. «.,  they 
affect  the  fangna  and  not  the  alga.  By  reason  of  the  double  constitntion  ot  lichens  theae 
two  sorts  of  gaseous  exchange  which  go  on  simultaneously  in  grettn  plants  in  light  can  be 
aeparated  by  the  action  of  heat,  respiration  only,  carried  on  by  the  fungoa,  persisting  at 
high  temperatures  and  assimilation  only,  carried  on  by  the  alga,  persisting  at  low  tempera- 
tnies.    (S.  F.  S.) 

907.  Webster,  F.  M.  A  podvrid  whioh  deitroyi  the  red  rut  of  wheat  <In0ect  Life, 
vol.  n,  Washington,  Jan.-Feb.,  1890,  pp.  259-260. 

Records  a  species  of  Neuropter  (Smynthunu)  feeding  on  nredosx>orea  of  wheat  rust  (Ptic- 
einia  rubiffo-vera).  While  the  spores  eaten  are  destsoved,  the  hairs  on  the  body  of  the  insects 
SMTve  to  convey  other  spores  from  one  plant  to  anotner  and  thus  aid  in  distributing  it.    (J. 

See  also  Nos.  661,  721,  724,  732,  760,  769,  854,  933,  and  939.) 

F.— MOBPHOLOGY  AND  OLASSIFIOATION  OP  FUNGI. 

I.— GENERAL  WORKS. 

908«  Baiubt,  F.  M.  Botany:  Contribiitioiis  to  the  Queensland  flora.  <Dept.  of  Agri. 
Qneensland,  Bull.  No.  9,  Brisbane,  May,  1891,  p.  32. 

Gives  description  of  Qlceotporium  pettiftrum  Cke.  Sc  Masa.,  as  oconrring  in  the  colony. 
(J.P.J.) 

909*  Bailey,  F.  M.  Chmtribiitions  to  the  Queensland  flora.  <Dept.  Agric.  of  Qaeens- 
land.  Bull.  No.  13,  Brisbane,  Dec,  1891,  pp.  39,  pi.  6. 

Under  fungi  (pp.  86-38)  glyes  list  of  species  found  with  descriptive  notea.  No  new  apeoiea. 
(J.  F.  J.) 

910*  BoRNET,  M.  Prix  BesmasidreB  (Commissaires:  U.  Ihichartre,  Van  Tieghem,  Ohatin. 
Tr^cul;  Bomet,  rapporteur).  <Compt.  rend.  Acad«  d.  sci.,  vol.  cxiu,  Paris, 
Dec.  21,  1891,  pp.  918-920. 

Notee  the  conferring  of  this  Academic  prise  on  A.  N.  Berlese  for  meritoricna  work  in  Hy- 
oology,  esneciaUy  for  three  important  pnoUcationa.  (1)  A  monograph  of  the  genera  Pleo9' 
pora,  Clathrotpora^  and  Pyrenophora,  forming  a  volume  of  260  pages,  accompanied  by  12  col- 
ored plates,  representing  111  species ;  (2)  leant  Fangorv/m  ad  tavm  Sylloges  SaoeardianeB 
auomodatm,  ot  which  great  enterprise  two  psrta  illustrating  Pyrenomycetes  have  been 
issued ;  (3)  Fungi  moricoUt^  a  volume  containing  200  pagea  and  71  colored  plates  designed  and 
Utbographed  by  the  author,  and  in  whioh  he  has  doubled  the  number  of  fungi  known  pre- 
vloualy  to  occur  on  the  mulberry,  and  broagbt  out  various  other  intereating  facts,  s.  g.,  that 
the  fiingous  flora  of  the  mulberry  is  quite  different  from  that  of  the  olive,  but  related  to  that  of 
the  elm  and  Brouaonetia^  and  that  certain  groupa  of  ftingi  are  wholly  wanting,  notably  the 
Hj/podermei,  wanting  also  on  the  orange.    (E.  F.  S.) 

911.  Chatin,  M.  Piiz  There  (Commissaires:  MX.  Ihichartre,  Blanohard.  Van  TLeghem, 
Bomet;  Ohatin,  rapporteur).  <Comp.  rend.  Acad,  des  ao.,  yoI.  cziii,  Paria, 
Dec.  21,  1891,  p.  923. 

Kote  on  the  conferring  ot  this  academic  prise  on  liM.  J.  Constantin  and  L.  iDufour  for 
their  NouvstU  Flare  det  Ohampignans.  This  flora,  modeled  on  M.  Gaston  Bonnier's  phaeno- 
gamic  flora,  contains  3,8 12  flgurea,  and  has  for  its  obJ^^  the  easy  determination  oi  all  the 
Inngi  growing  in  France  as  well  as  of  most  European  species.    (B.  P.  S.) 

919*  COLENSO,  W.  An  enumeration  of  ftmgi  reeently  disoovered  in  New  Zealand. 
<Tran8.  &  Proc.  New  Zealand  Inst,  for  1890,  voL  xzui,  Wellington,  May, 
1891,  pp.  391-398. 

Gives  list  ot  species  ooUeoted  in  New  Zealand  as  Identified  by  M.  0.  Cooke  in  London, 
Eng.    (J.P.J.) 

913.  Ellis,  J.  B.,  and  Everhart,  B.  M.  New  spedes  of  ftmgi  <Jonr.  Mjcol.,  voL 
vn,  No.  2,  Washington,  Mar.  10, 1892,  pp.  130-135. 

The  following  new  species  are  deacribed;  Pueelnia  tukidar/U  on  leaves  of  Troximon  glau- 
eumi  P.  agropyri  on  leaves  of  Agropyrum  glaucum;  SHetU  cammreua  on  dead  limbs  of  Oar- 
pinu9  amerieana;  TrybUdiella pyamcta,  on  weather>beat«n  wood;  VaUaria  hypaxyhides  on 
ahrub  or  tree  from  Paraguay ;  Phyllastieta  geU&mU  on  leaves  of  OtUemiwn  iemp&rvirent 
(eult.);  P.  rhododendri  on  leavea  of  Rhodoaendron  eaUtwbiensef  BphmraptU  albtseem  on 
aead  limba  of  Negundo  aeeroideit  Staganatpara  spinacum  on  spinach;  Septaria  elymi  on 
leaves  of  ElymuM  eanadentU;  8.jachman\  on  leaves  of  OlematUjackmani;.  8.  aaeeharina  on 
leaves  of  aeedling  Aetr  aaeeharintunt  8.  dirummondU^  on  leavea  of  Phlox  drummandii:  Hen- 
dertonia  geograpMea,  on  f«l  u  and  decaying  chestnut  leavea;  OUiBOiporium  eatatpm  on 
leavea  of  Oaialpa  bianonioides;  O.  daeolormu  on  leaves  of  Acer  rvJbrwn;  Melaneanium  mug- 
naUm  on  dead  tmncs  of  MagnoUa  gloAtca;  Peetdlozzia  lateripei  on  dead  legumes  of  Cti$»i» 
thtunmoriataj  SeoUcctriehum  eariea  on  leaves  of  Oarica  papaya:  Macratporium  Uxbaeinufn 
on  leaves  of  cultivated  tobacco;  M.  longipes  on  theaame;  Brachywporium  aanadanaa  pvt^ 
sitio  on  Yalta  anMam^i  and  CZMtero^porium  poptdi  on  leaves  of  Posmlttslrmnu/oidss,  and 
P.  grandidentata.    (J.  P.  J. > 
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914.  Ellis,  J.  B.,  &  Halsted,  B.  D.    Ntw  ftingL    <Joar.  MycoL,  voL  vi,  Wa^l-: 

toD.  May,  1890.  pp.  33-35. 

Dencribe  the  tollnwinf;  new dpccies :  PkyUottieta  molbtffinU  on  MoOuff^zerticfllaia  S^'  ": 
nuif.ertug  on  Rudb'ckia  laciniaia  taxA  R.  kirta;  Glaeorpoiiufn  rla^ospwioida  on  Hf:" 
mutilum;  Cf/lindio4^rittmiridi»  on  IrUvenieolor;  Zjfgodefmus pyroUt  ofo  Fvr^lm  n-^-   - 
lia:  C^ieoMfora  lyntnaehia  on  Lynmachia  ttricta:  C.  eUomis  on  Cteom*  pvngem:  isii  •» 
letoti-ickum  tpinaeua  on  spiiiAch.    (J.  F.  J.) 

915.  Ellis,  J.  B.,  &.  Galloway,  B.  T.    Ntw  ipeeiM  of  ftmgi    <Joiir.  MtcoL.  ^,.1 

VI,  Washington,  May  14.  1890,  pp.  31-33. 

DeAoribe  the  foIIoTrlnj;  new  species:  JSeidiufi^  errpidwotufi^  on  Or«pi9  acHminets  ^V 
logo  ( Sorogporiumf )  brunkii  on  Andropogon  argenteuM;  SorowpcrUam  eiHwH  Wis!—  r,- 
pro r inciali*  on  And ropoffon  prowineialiM:  ^'.  everh4M r Hi  on  A tidropo^n  virgini^us:  i'.  ^ 
phceria  dmudata  on  dead  oaU  Hrobs;  Ophioufctria  everhartii  on  old  f  Hat  type  tti  -  -  i 
aeoaving  bark  of  oak  linilta;  Gloeotporium  valudotum  on  Peltanira  viraittica;  C>  <- .-.  » 
dru/ii-ti  on  ciiltiratMl  Geranium ;  JJendradcchium  iubeffuautn  on  lichea  yialioA,  and  ^c  rt.-.  »- 
ee«  aiid«r«(m»  on  decaying  IHnua  ponderota,    (J.  F.  J.) 

916.  Ei.Li8,  J.  B.,  &,  Langlois,  A.  B.    Kew  ipedM  of  Lnhdmnm  ftmgL    <Joiir.  3fv:o:., 

vol.  VI,  Washington,  May  14,  1890,  pp.  35-37. 

The  following  apecies  are  deacrilicd :  Oidium  obduetvm  on  young  OttereuSf  OrttXan«  -s 
elu rce  oi\  Mac'ura  aurantincn;  Daetylaria  mueronulaUi  on  decaying  nickory  woiwi  <c  . 
porium  mycophdnin  paraaitoon  I'olpin^UA pergumtn^tMVxA  Lentinvt  vrfinuti^  Honi^^'''  '-■■  i 
dirarieatum  on  rotten  woo<l;  Ce-coxpora  allemanthera  on  XttemanMers  «cAy? «<..'-<?  '. 
thaliceon  TIalia  dealt ata;  Maerotjiorium  caroUm  on  i>ai<««#  earoiaj  &rapA(«rm«^-«a •-,-:•  « 
on  Saniimnn:  Sphcgnlinm  lactrum  on  decaying  herhaceoiis  atema:  PhylUfSticLa  nr  j  - 
(hurcu*  virent;  Vermiculat-ia  dUcoldea  on  i'ant^uf*  j>roI\f<rr«m;  HaviasporrUa  bny'-J  •- 
^  ndrupogon  muricahu:  Jni^lodia  bambuf'CB  on  deat!  BatnbvMa;  D.  eticurbitace^e  on  dead  p  j-  - 
kin  vin«-9:  Botryodiplodia  variaiiM  on  dead  Lagrratraemia;  Hendert^onia  tini  on  TtdtirHit* 
(tnut,  and  ProtthemicUa  hy»terioide»  on  dooorticated  wood  of  Saiix  nigra,    (J.  F.J.) 

917.  Ellis,  J.  B.,  &  Tracy,  8.  M.    KUm  now  Itmgi    <Jour.  Mycol.,  vol.  vi,  Wajt- 

ington,  Sept.  10, 1890,  pp.  7ft-77. 

The  following  itpecies  are  deAcribed:  PhyUathora  Heno&toma  on  JPanietoH  frriacarJ^/r  \n 
F^ita  ium  ceUidU  on  Celti*  oeeidfntalit;  Cladotporium  vtlvtinnn^  on  PhtuUtris  eanir-^rt' 
Pttceiiiia  apnrn/pta  on  A»jfrella  hjft  ix:  Uredo  j^eritfemiiotvora  on  Spartina  gi4xbra:  V.  ':#- 
$e(r  oi\  Syr  a  ca  itata;  TttHago  hvchlo'i't  on  Bvrhlo*  daetylo\de§;  CKntmctiaaTrntenTi  Ar  i 
elatioT;  Sorotporiutn graiwlotum  on  Stipa  viridula,-  UttUago  kUaritm  on  HUaria  j«me*A  ui» 
r.  oxalidi*  in  ovaries  of  OxalU  tttieia.    (J.  F.J.) 


91§«  Garcida,  Manurl  Martrnbs.    Oatalogos  do  la  Flora  y  Fama  dol Bitads  do Oxtca. 

<Imprrnta  del  Estado  &  cargo  de  Ignacio  Candiani,  Oxaca,  1891,  pp.  n,  llo. 

Giv(«8  an  alpliabotic  list  of  planta  on  pp.  1-48,  arranged  by  the  o<nnmon  name,  folloTrii  ij 
the  AcientiHt  n;urii',  taniily.  and  aathority.  Some  fim^i  of  thegonerm  Oado  {U.ima%d%t  L**.'. 
Agaricu*,  BAetus,  Uypophyllum  are  given.    (W.  T.  S.) 

919.  Karstex,  P.  A.    Fragmonta  myoolo^ioa,  XbjCu..    <Hedwigia,Bd.xxx,Dre5<Ko. 
Sei)t.  and  Oct.,  1891,  pp.  246-248. 

KotcR  on  n  number  of  old  i«pecfe«,  and  descriptions  of  the  following  now  8pecie«  and  var* 
tics  from  Finlami:  Mucrna  umillima  on  deca>  ing  trunkM;  Tolvaria  virgata,  Fr.  t. /•"  •< 
**in  vap<irariin;"  Cottiratiuf  rim  amomeru  {lAnn)  Ft.  v.  fvnpe4;  BjTkafdfraroarBtn'^.'t 
on  rut  trnnks  of  Lai-ix  tibrrifa:  J-^phelina  afjgrfgata  (Lancli)  Karat  iSphaeriaa'igrenaia  Li*'-. 
In  Hal).  Hirli.  myc.  ii.  541»  ZiguotUa  borteUa  on  di«ka  of  TaUa  bortolin;  MonU'ia  ob<iu'-rr>t  •  z 
IumHis  of  alcolioljr  npocimenR  of  Colubrtu  natrix:  PutarUUa  eladottporUndes  on  living  Ic^-  l« 
of  Miirtus;  Botiytit  virtUa,  Fr.  var.  ctrugineoglauea  on  decaying  wood.    (W.  T.S.) 

930.  Karstkn,  p.  a.    Fragmenta  myoologioa  ZXXHL    <Hedwigia,  Bd.  xxx,  Dr^s- 

deD,     Nov.  u.  Dec.  1891,  pp.  298-300. 

Notes  on  old  apiHiog  and  doMcriptiona  of  following  new  speotes  and  rarietteo  fh»n!  Fir- 
land:  rsathtnylln  lonpicaicda,  among  rotten  Iravea;  Porta  labyrinlhiea^  an  decay  tni:  i  r  • 
wood;  I'eziza  hefi^xima,  on  roHen  leaver;  Mtlanotpora  maoiospora,  on  decaying 'tuctr*  i 
Ltt'^tica  napHi  var.  vap'-hrasiico;  BotrytU  laxitnma,  on  decaying  anbatance^i  on  n.f  p 
griMiiul;  IfymeniiUi  rnl<ia,i»,  Fr.  var.  broMnece,  on  decoying  tnben  M  Brtutiea  naput  v»r. 
napobratsica;  ^ymphyotira  alba,  on  w(K)d  in  fields.     (W.  T.  S.) 

931.  Karsten.  p.  a.    Fragmenta  myoologioa  XXXI?.     <Hedwigia,  Bd.  XXX,  Dres- 

den,   Nov.  u.  Dec.  1891,  pp.  300-303. 
Givrs  notes  on  old  Hi)eciea  and  deacriptiona  of  the  following  new  apedea  and  Tarietit^- 

Pi'tillarin  cylindracfa,  on  potioleftofdpcayine  leaves  of  Afnta  inron«;  /*./«fciJa,  ond»^  ^^-1 
leavfsof  ror/ni**rTn-M»nm,  />urtn^2/au.  g.  [Pezisaoeie];  D.  eorCiralw,  on  dead  tmnk a  o«  i  • 
cera  tartarica:  J'ejtfnlozzia  inqvxjians^  on  living  le-tvea  of  Catneilia:  F\isitiadium  lir\tf-'  ••» 
on  potioles  of  living  \fnye^  (yf  Liristonia  ehintuns;  Oylindrimn  JiexiU.  on  hravvht-^  >»:  j\  J 
ami  I'yrut:  Hinnruula  miero^nrella.  on  dooayinp  tuberMof  Bra*nca  napHJt  var.  nat^^'-mti'-ti; 
Ityiopyri*  (jv(tif''>nntt,  on  the  interior  of  derayFiig  bark;  Hormiaetit  ncctricg,  on  Xertni  cx-<» 
cxHeum,-  iyporotrichum  viU,  on  Cladoifporium  on  sterna  of  Brauiea  nap%t§.    (W.  T.  .S.i 

922.  Laokhhf.im,  G.    Observatioiis  on  new  ipeoiet  of  ftmgi  from  North  and  Bontli  America 
<Juur.  Mycol.,  vol.  vu,  Washington,  Sept.  10,  1891,  pp.  44-50. 

Deacribea  a  hollyhcwk  disease  canaed  by  a  new  speciea  of  fnngoa,  Puecinia  Art*rfvj^*i. 
a  niw  oott^m  mat  <auH*Ml  by  Uredo  (joimypii;  anew  Do(U9ontia  on  cotton,  called  D.  a  •^•f  < 
and  a  uw  PeronoMpora  on  Gonolobus  from  South  Carulinik,  callcMi  P.  goH<Mi.  The  nisi 
tliree  species  are  from  Ecuador.    (J.  F.  J.) 
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9!ll3«  LTn>wi6,  F.  Contrilmtions  on  the  ftmgal  flora  of  ATUitralia.  <TranB.  Boy.  Soc. 
South  Australia,  vol.  xiv,  Adelaide,  July,  1891,  pp.  55-60. 

Part  I  deals  with  the  msta  and  smuts  (Uredineas  and  VttilaginecB)  ffiyiog  a  list  ot  45 
species.  Part  11  frivra  a  list  of  the  fungous  enemies  of  Euralyptus  and  Acacia,  22  in  all. 
Of  these,  the  folloiKr-inff  are  named  as  new  species,  the  authority  ^ireu  Iteing  Saccardo,  ex* 
oept  for  the  last.  Ko  descriptions  are  jriren.  Ceriomyee$  incom^tiu.  Khamphoria  tenella, 
PhyUottutaphyUodiorum,  SeptoriaphyUodiorum,  And  VredonotabUii  LnAw,  Fart  III  is  on 
the  position  of  Clathrut  (lleodietyon)  Upperianut  Ludw.,  notins  that  it  should  probably  be 
united  with  O.  graeUit  and  C.  eibariiU  under  the  latter  name.    IJ,  F.  J.) 

994.  PLOWRiOH-r,  C.  B.,  Ward,  H.  G.,  and  Robertson,  J.    list  of  ftmgi  found  at 
Sterling  on  8dth  and  27th  October,  1891.    <Aiin.  Scot.  Nat.  Hist.,  vol.  i,  Edin- 
burgh, Jan.,  1892,  pp.  68-69. 
A  list  of  spedea  without  notes.    (J.  F.  J.) 

9Si5«  Bacjborski,  M.  ITeber  einige  Pilie  aui  Sadrualand.  <Hedwigia,  Bd.  xxx, 
Sept.  u.  Oct.  1891,  Dresden,  pp.  243-246. 

Gives  a  list  of  27  specief^  (1  (JyHoput^  2  TTutOa^o,  6  Uromyeei,  7  Pueeinia,  3  Qymnosporan- 
ipum^  1  Fhragmidium,  2  Melamptora,  3  ^eidium,  1  Khytigma^  1  Pleotp&ra),  with  localities 
and  host  plants.  Gives  notrs  on  Uromyeea  Umii  Kcemicke.  making;  Sydow  Ured.  No.  Itfl  on 
JSuphorbia  perardiana^  V.  Utvit  var.  traehyivora  and  Kabeuhorsl  Herb.  Myc.  No.  299  (pro 
partt^) :  on  Evvhoibia  vwrueoia  he  nnikos  U.  seuieUatun  Schrank  rar.  leptoderma.  Thinks 
Msgnns  and  i)iftel  may  be  mistaken  in  referring  U.  UmU  to  Uredo  txeavata  DC.  which 
the  author  thinks  more  probably  identical  with  Meuimpsora  euphorbias  dtdeUOtth.    (W.  T.  S.) 

9S6«  RiCHON,  Ch.  Idste  alphabetique  dee j[)iinoipanz  genree  myoologiqnee  dont  leseporei, 
■porideoi  et  eonidies  lont  reprteenteet  fortement  am^fl^ei,  aveo  rindication  do 
leun  dimeniioni  r^eUei.  <RtiT.  MycoL,  vol.  xui,  Toulouse,  Oct.,  1891,  pp. 
160-162,  pi.  cxx-cxxiv. 

An  alphabetical  Hat  of  typical  species  selected  to  illustrate  287  genera  beginning  with 
L0pio*ph(»riUt  lenunnii.    Each  species  enumerated  is  iUustrated.    (B.  A.  8.) 

0SY«  Holland,  L.  Qnelqnes  champignons  nonveanzdnGolfe  Joan.  <Ball.  Soc.  Mycol. 
France,  vol.  vii,  faso.  4,  Paris,  Deo.  31,  1891,  pp.  211-213,  pi.  xiv. 

Describes  the  following:  OalotphcBria puniea,  Amphisphceria  coeos^  Qibbwretla  trichoaUnni^ 
MoSUtia  erieoB^  Qlmotporium  tubaris,  StietU  opuntim.    (£.  A.  S.) 

938*  BoUHEGUERK,  C.  Fuigi  eniecati  predpne  Oallid,  U*  oentniie.  <Bev.  Mycol., 
Tol.  XIV,  Toulouse,  Jan.  1,  1892,  pp.  1-11. 

List  of  100  ftingi  and  their  hosts,  containing  the  following  new  species :  Phaeidium  faeobcdoi 
Faot.  and  Ruuni.,  on  Seneeio  iacthcBai  CaUoria  nkedieaginit  Faut.  and  Roum.,  on  Medieago 
tativa  form  meiiloti  on  MelUotu*  ojfieinalis;  SaproUgnia  guis^uUiarum,'  Didymosphctria 
ammophilcB  Fant.  and  Roum..  on  Ammophila  arenaria;  LceHudia  metpiU,  on  Mettpilua  ger- 
fnanica;  Tenturia/ureata  on  Sabina;  Leptonpfumia viticola  Faut  and  Roum.,  onVUia vinifera; 
X.  pAa.voitFaut.aiid  Iltinm.,on  l*kaifolH9  nanu*;  L.melanoinmiode9,on  PKaseolut  nanu$i  L. 
$amlntei,  on  SatnbL€ii.<  nigra;  Hendertmiia  peregrina^  on  Phctniae  daetylifera;  H.  ealospora, 
form  unioea,  on  I'niola  lati/oUa,  form  poeemdeticof,  on  Poa  mdetiea.  furro  ammophitcB  on 
AmmophUaarundinaeea;  H.culmyfroffa,  on  Uniolalatifolia;  DendrophomadidymaTaxLttaid 
Roum.,  on  Qutreun  peduneulattu:  Ei'Obdo^ora  campanula,  on  Campanula  tracheliumf 
BamulaHa  ptcridU  Fant  and  Rnnin.,  on  PicrU  kUracioidet;  R.  beecabunga,  on  Yatonica  bicea- 
hwtgai  BoMcotridta  lignotiim  Faut  and  Roum.,  on  rotten  oak  plank.    (£.  A.  S.) 

999*  BoiMEGURRE,  C.  Fiuigi  Oalliei  ezsiooati.  <Bev.  Mycol., vol.  xiii,  Toulouse, 
Oct.,  1891,  pp.  163-173. 

A  list  of  100  fungi,  containing  also  names  of  hrata,  synonyms  and  looalitiee.  Several  new 
apccies  are  described :  Thyridium  betulcB.  on  Betula  alba;  Sph'ceiella  aeema,  on  Acer  eampettrc; 
B.  nigrificata  Faut.  St  Roum..  on  AgrottU  stoloni^era;  S.  juuiperi  Faut.  and  Ruum.,  on 
Junipnut  eommunin;  8.  maetdata,  on  Prunu4  mahaleb;  Le.dotphcBria  rumicit,  on  h'um,e» 
vatieniia:  Lovhotifrtnium  tabince,  on  Juniperua  tabina;  Coniolhyrium  jhalaridU  Fant.  and 
lioiim.,  on  Phalarit  arundinacea;  Phoma  aolani-lyeopernei  Faut.  and  Komu.,  on  Holanuin 
lycoperticum;  P.  populitt  emuUe,  on  Populua  tremula;  Oytotpora  viburni  Fant.  and  Koum., 
on  Viburnum  lantana;  Phabdospora  aeoniti.  on  Aeonitum  napettua;  IHplodia  aamlyucicola, 
on  Sambueua  nipra:  Peatalozzia  tabince  on  Juniperua  aabina;  Myxouporium  aalinca  Faut.  and 
Ronro.,  on  Juntperua  aabina;  Ooryneum  avMance  on  Oorylua  avellana;  Trinaerium  variabiU 
on  Svlanum  lycoperticum;  Dendrodochium  Zi^norum, on  oak  bark;  Fuaarium  diaeoideum 
Fant.  and  Roum.,  on  Sambuoua  niara,    (B.  A.  S.) 

930*  Saccardo,  p.  a.  Bathschllige  for  die  Phytographen,  insbeiondere  die  Xryptoga- 
misten.    <Hedwigia,  Bd.  xxx,  Dresden,  Jan.  u.  Feb.  1891,  pp.  56-59. 

Recommends  the  following  rules  to  phytographers :  (1)  Give  concise  diagnoses  of  a  new 
species,  not  extended  accounts  of  its  niurpliology  and  biology  without  any  clear  statement  of 
Itii  distinguiMhine:  characters:  (2>  DiagnoMCA  should  be  in  clear  and  concise  form, giving  the 
importiint  and  distinctive  cliar..(:t(>rs ;  remarks  on  details  slionld  be  given  after  the  diag- 
nosis, and  it  is  necessary  to  indicate  the  relationships  of  the  species;  (3)  The  name  of  the 
original  author  of  a  species  that  has  been  removed  to  another  genus  should  be  given  In  paren- 
thesis as  the  author  of  the  species,  and  outside  the  parentheaia  should  bo  placed  the  name  of 
the  person  who  transferred  the  species  to  another  genus;  (4)  The  scientific  name  of  the 
host  organism  should  always  he  given  in  describing  parasitic  species;  (5)  The  metric  system 
should  be  nsed  in  giving  tfie  site  of  organs :  for  microscopic  measurements,  micromillimetera 
or  mikra  (m)  are  to  be  employed  instead  of  fractions;  (6)  For  expres^inL:  concisely  the  dimen- 
sions ot  microscopic  organs  the  length  should  first  begiven.  then  the  width,  the  numbers  being 
connected  by  the  sign  w  and  the  sign  m  omitted.  The  sign  w  (which  the  author  pro)K>sed 
in  1872)  has  the  advantage  over  the  sigufi  =,  :  ,  X  of  not  having  a  different  and  definite 
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mennfnic  in  rontheraatios ;  (7)  All  naniM  of  all  gronjM  of  planto  shoald  be  Inthf  f-n-? 
gender— HynifuomTc>ete4P,  not  HvmenomToetea;  (8)  A  distinct  nomenclatnre  ba.«^:  . 
normal  oxainiiles  of  colorii  iihonld "be  followed;  (9)  It  woald  be  aseful  in  c«e «f  fuii:  ■  -^ 
only  the  foUuwinj;  namea  for  fruitA  and  sporee,  since  theae  namAa  are  aJre«dy  in  n«*  -^  i  ' 
mycoUxiists ;  HtfinenomycetecB,  pileoa,  baaidia,  sterignM^a,  apone,  cystidia:  Gatter^"^  '  i 
and  MyzotnycfUce,  peridiam,  gleba,  capillitiuni,  tlooci,  sporas;  C>ediae«B.  aoms,  uit<^><S''' 
telcuUMpone,  ineiMmpore,  psendoperidiam,  aecidiospone,  paraph jses :  Pkytomycftta.  >.•"<:  ^ 
oo!<por»,  antheridia,  speriuatia,  sygospone,  azvgOHporse,  8ooa[>6rangia,  tooH^Mine-.  iV'  •  ^ 
eetaee(B  and  Fhf/matotphcgriaetce,  Htroma,  peritheciom,  loculus,  ascua,  spundi  i.  ponp  -a 
IHseomyeftfce,  and  Tubenndra  ascoma,  gli^ba,  asoua,  sporidia,  par.iphyses:  Sehih.^-  -"^ 
filanietita,  baeuli,  cooci,  endonpore.  antlirospone ;  Sphixroptidce,  ^Bir]  perithmum  :'i-.-^ 
c«i»itliR  (but  not  gonidia,  a  tenu  to  be  reatrictf«d  to  lichens);  Htfpkomycettat.  c**?!  » 
•]M>rod(>chiiim,  hvpha',.  snone.  Xbe  promyceliiuu  originating  from  the  geniiinar:c.' >:•  > 
generally  bears  sporidiola.  (W.  T.  8.)  (Sea  No.  565;  alao  Hot.  Gas^  voL  xn,  ^J  >--'- 
pp.  15^155.) 

981*  Spegazzini,  Carolo.  Timgi  giutraaitiei  nonniilli  hot!  ▼.  eritid.  <KeTiBtaAr^r£- 
tina  Uist.  Nat.^  vol.  1,  Buenos  Aires,  Deo.  1, 1891,  pp.  398-432. 

GlTea  Dot4Mi  on  many  species  and  descriptions  of  the  following  new  ones :  JStidits^  f '"" 
vtiZt num  on  ConvolvulatrcF:  ^E.talini  on  TeUinum  paUtitit;  JE.  x«nMo«yiinKm  «i  la  '  "y 
Vuv^;  X.  caluculatum  un  Ilarn^lia  sp.;  JE.  oeitnieeum  on  Taberncemontanvm:  £.  a*-'  -^ 
dinum  on  Morrenice;  Tvberrulina  ttuini  on  Talinutn  paUntU;  Mfliola  ob^tida  ao/<'''^'-^ 
M.  Icevipoda  on  A$pido$perma  quebraehii;  M.harioti  on  Bignontaoeet(f)  andXf?vw^|«* 
M.  tapindaeearum  on  Sapindactm;  Dimfrotporiumf  awrideum on  OramiMm;  D-np^r^-i'^* 
Croton  gp.;  BroomfUa  phyUoeharU;  Pkyllaehora  Umviu9eula  on  Rubiae*a;  P.  quclTn^''  - 
Atjndosjyfrma  quebraeMi;  P.  tubtropiea;  P.  g&niiUiM  on  JSug^nia;  P.  aeutigpon  on  Gra-  ' 
Microthxjrium acervatum on  Rutaeea,-  Seyntnaf  nsbulota on MyrsifU;  AiterinM ipk<rr-  •^■t. 
Trichothyrium  fimbriatwnt  Mieropdtit  vitgabundaouAtpido^fernutquebrackU;  Jf('i  ^^_  o"^ 
Ltmbona  nobiii4;  PezUa  ^dulis  on  earth;  PkuUoitUia  erynaU  on  Srjfngiwm  pamduny;^ '-  ~^ 
Ohatopkov%a  chlorotporm  on  Bandia;  RabenAortHa  dJMoiaea  on  decaying  Csrva.-  rtr.^c 
ptUtUa  (n.  gen.) ;  P. leemnidiim on  Oitrut  avraintUicuM;  Septoria  0mfftnieeU  on  fv^'^i-i  -^ 
migeniarum  on  Eug0n%ai  Leptothyrium  magnum  on  Nectandra;  L,  ampvBuhpH'^'''  '^» 
Laurawa;  A»tero»tomeUa  erittiUa  on  RutatMBf  A.  tubretieulatm  on  Outna  pubiWM  A '^ 
milata  on  Rvph'trhiactm;  MeUumia  pvleheUa  on  Engeniai  Mtiophia  maerotporutm ^-J'" * 
If.  tuperba  on  Myrtu$gwivivu*;  Olaedtporium  tahemamcnUuuB  on  TabenuBmcnUmvm:  If  ' 
tonium/  bambuHnum  on  BatnbuMUifa,'  OyUndrotporium  o^ftia  on  Olyria;  ^''Q""?  JfT 
color;  Hetfro$voHum  thloridU  on  Chlorit;  SaremOM  tUmnieola  on  SoLamuta;  and  i^ 
tiumf  eronartioidet  on  Bignoniacea.    (J.  F.  J.) 

989.  TOLF,  Robert.  Mykologiska  notiscr  firln  Smilaad  L  UrediaMr,  PfnMQ"^' 
Pexuporiao^er.    <Botan.  Notiser,  Lnnd,  1891,  pp.  211-220. 

ThP  author  gives  a  list  of  fangi  collected  in  Sm&land  (Sweden).  Aboat  100  «P^^ 
Vredinece,  30  Peranotporaeea,  and  10  species  of  Ptritporioietm  are  enimerstfld.  ao  sev 
si>ecies  are  recorded.    (Xheo.  Holm.) 

II. — C^HTTRIDIACEJB. 

988.  Dangeard,  P.  A.  X6molre  ma  qpelqnai  nudadiai  das  algnef  «t  ta  mmm  P^ 
nomenes  de  paradtiime.  <Le  Botaniste,  2*  s^.,  Paris,  12  Adat  1891,  pp 
232-264,  pi.  4. 

The  anthor  divides  the  memoir  into  three  chaptera,  the  flnt  relatinf  to  P^^^;^ 
upon  marine  alpae  growing  in  the  maritime  laboratory  of  JAtc-ntr-Mer,  toe  iecond  Utai 
found  in  the  cultures  of  fresh-water  algse,  and  the  t&ird  to  a  few  diaeases  of  lo^*^ *",^';'~'^ 
In  (;hftptor  1  are  descrihed,  with  flgnres,  Cfiliophryt  marina n.  8.  (saproph jtio)  «nd  Ap  j*'/;,';^ 
lacerant  De  Rmyne  (parasitic)  on  Ulva  laetttea,  and  (Hpidium  affgngat%tmn.*.i»('!ff'^;^r^ 
marin,  notal)le  as  being  a  member  of  the  family  Ohytridiace<B  on  a  marine  s^a.  thap*"^;^  ^ 
treats  of  the  monndine,  Endom4>nadi7Ui  eonetntriea  nov.  gen.,  noy.ap.,  producmgM'P^Yr', 
disease  of  Palmflla  hyalina  ( f ) ;  of  Minuttdaria  tUipHea^  n.  S.  on  alga  nndetsnniBw. 'J^ 
together  with  the  Ohytridium  dettruent  Kowak,  placed  by  Dangeaid  in  Uiwmana- ^j^r" 
a  small  gonuR  by  themselves  on  Drapamaldia  glomBruUa,  causing  a  trae  epideanc  l  5^ 
triiiium  mamillatum  Brann.  on  Conferva  bombycina;  Chytridium  awnutrieum,  ^ 'V^^^^ 
Zycjnema:  0.  fpharocarpum  (Jihiridium,  Zoph)  on  Zygogoniwm;  IfwiomjfMt  ^y^^'^^'' 
Danucard.on  divers  algse.  Osoillarias  and  Nitellas;  Qymntn>krydium  hytiKaum,  n.  P- ^^j^^ 
on  Eu  Ima;   XurUaria  minima,  n.  sp.    N.  d«Ii<ratuia  Cienk,  and  P<ato«»  (CteMy<^''r.,^.. 


itrrcoicum.  Cienk.  on  OlosUrium;    A'ntlea  OlotterU,  n.  g.,  n.  •.,  JVucfaoria  ««ap^/ '^J;'. 
'-"'••  -      •  p  m  diwribea  the  foUo';^^, '; 


and  BaciUu*  clottrrii,  n.  sp..  are  also  described.    Chapter  1-^  ^^«..«^  , ..^ 

eRHea;  Harpokporium  anguiUulas  Lohde,  on  Anguillfe,  and  a  bacterial  disease  of  (^*'>\:^. 
vermtile,  which  suggests  to  the  author  that  the  struggle  between  the  nacl«u»  *^*  •r^^', 
att^icki'd  and  the  bacteria  is  prolonced  by  the  former's  peculiar  long  ribbon  ihap©-  ^"  ,  ^ 
out  sngcestion  that  the  nticlei  of  the  cells  of  fungi  ana  higher  plante,  as  well  si  « JJ".'  ^ 
cells,  are  ))rincipally  storehouses  of  food  for  the  surronnding  proloplasm,  and  tb6pn*<^F'«> 
dies  ouly  when  the  stock  of  nutriment  in  the  nadleaa  ia  exhauated.  (D.  G.T*) 
(See  also,  Nob.  736  and  832.) 

III.— OOMTCETBB. 

934.  Swingle,  W.  T.    Some  Psronosporaoe»  in  the  herbaiivm  of  the  BivirioB  of  V^f^' 
Pathology.    <Jour.  Mycol.,  vol.  vii,  No.  2,  Washington,  Mar.  10, 1892,  PP^ 

109-130. 

Gives  notes,  with  mention  of  localities,  on  46  species  of  Psroiioipor«e#4S.  i®«^  ff 
soon-  Cystojnu  lAr.  Tables  of  measurements  are  given  of  oonidia  of  Pfawwf*'^*  t  j*, 
lobi,  and  of  oospores  of  Peronospora  cynoglotsi,  and  P.  tehimMpttmL  P.  ^AuMtptr^^^^ 
gle= P.  eynoglosn  var.  ( f )  tehinotpermi.     (J.  P.  J.) 
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935.  Waitk,  M.  B.  Detoiiption  of  two  new  speoiM  of  Pexonotponu  ^Jonr.  Myool.,  toL 
VII,  No.  2,  Washington,  Mar.  10, 1892,  pp.  10&-109,  pi.  xviL 

DescrilMM  two  new  species  under  names  of  Peronokvora  eeltidia  on  CMHi  o«e%d§ntaUit  and 
P.  hydrophyUi  on  HydrophyUum  tirginieum.    (J. F.  J.) 

(See  also,  Nob.  695, 716, 724,  and  889. 

IV. — ZYGOMYCETES. 

986.  Mayrr,  W.  Bio  Hefereinzncht  and  ihre  Badeatong  fUr  die  Otihrnngi-Indnatrie. 
<DerTeclinicker.  Internat.  Fachbl.  teckn.  WiBsenscli.,  Jahr.  xiv,  No.  4, 
New  York,  Feb.,  1892,  pi.  1,  tigs.  3. 

A  reriew  of  recent  progress  in  the  matter  of  asins  pare  yeast.  Hentlons  and  flgores 
Mufior  muoedo.    Nothing  original  is  given  on  fangi.    ( W.  T.  BL) 

(See  also.  No.  736.) 

v.— BASIDIOMYCETSS. 

937.  A.,    *    *    *    T.  E.    Gigantio  pnffbaU.    <Science  Gossip,  No.  324,  London, 

Dec,  1891,  p.  281,  i  col. 

Notes  a  specimen  of  Lywpwdon  froviota  [sio]  found  In  Suffolk,  4  feet  in  circumference. 
(J.  P.  J.) 

938.  [Anon.]    An  edible  ftmgns  of  New  Zealand.    <New  Zea.  Joum.  Sci.,  new  ser., 

vol.  I,  Dnnedin,  Mar.,  1891,  pp.  55-58. 

Befers  to  Hinuokt  polytricha  Mont,  and  quotes  from  Colenso  in  Trans,  of  Penxanoe  Nat.' 
Hist,  and  Antiq.  Soc.,  1881-'85,  a  description  of  same.  In  12  years  1,850  tons  11  cwt.,  valued 
at  £79,762,  were  exported.    Notes  analysis  made  by  A.  H.  Church.    (J.  P.  J.) 

939*  [Anon.]  Exportation  de  Champignons  ndo-zAandais  en  Ohine.  <Bev.  Sci.  Nat. 
Appli.,  vol.  ZXXYUI,  Paris,  Aug.  5, 1891,  pp.  237-238. 

Note  from  a  Kew  Bulletin  on  the  chemical  composition  and  commercial  importance  of 
Himeolapolytricha,    (B.  P.  S.) 

940*  BiKG,  F.  G.  Onrioos  growth  of  ftmgi  <Scienoe  Gossip,  No.  325,  London,  Jan., 
1892,  p.  22,  f  ool. 

Describes  a  specimen  of  Agarieui  sp.  (f)  in  which  three  individuals  were  united.  Notes 
also  that  where  turf  had  been  removed  the  place  was  marked  by  a  ring  of  toadstools.  (J. 
P.J.) 

941.  Ellis,  J.  B.,  and  £ verhart,  B.  M.  Mnoronoporos  andersonii,  n.  sp.  < Joar.  Mycol ., 
vol.  VI,  Washington,  Sept.  10,  1890,  p.  79. 

Description  of  species  as  given  in  title.    (J.  P.  J.) 

94d*  Fischer,  Ed.  Beitrage  snr  Kenntniis  exotisoher  Pilie.  XL  Pachyma  oooos  nnd  Shn- 
liehe  sUerotienartige  BUdnng.  <Hedwigia.  Bd.  xxx,  Dresden,  Marz  a.  April, 
1891,  pp.  61-103,  pi.  vi-xin. 

The  paper  deals  with  varioua  tuberiform  fungous  bodies,  most  of  which  have  long,  been 
known.  On  pages  62-79  is  given  a  full  description  of  Paehyma  eocot,  Indian  bread,  or  tuck  a- 
hoe,  prefaced  by  a  summary  of  our  previous  knowledge  on  the  subject.  The  author  describes 
the  anatomy  of  the  tuberiform  bodies,  recojfnizing  three  component  parts,  hyphse,  smooth, 
refractive  bodies,  nnd  striated  lumps,  also  hi^hlj^  refractive.  AU  of  taese  are  conHiil(>:'<*4l  to 
be  of  fungous  nature  and  the  author  shows  that  the  hyphie  are  changed  into  the  refrnctive 
bodies,  and  that  often  the  two  can  be  seen  still  in  actuu  connection  and  the  intermediate 
stages  of  the  change  traced.  Intermediate  stages  can  also  be  observed  bfttween  the  refrac- 
tive botlies  and  the  striated  lumps.  Then  the  author  gives  a  description  of  the  connection  of 
the  Paehyma  with  the  roots  of  trees  in  two  specimens  at  his  disposal.  In  both  cases  the 
wood  was  of  a  dicotyledonous  plant,  and  not  or  a  conifer,  which  is  opposed  to  a  prevailins: 
idea  as  to  their  mode  of  occurrence.  The  hji>lUD  were  found  to  enter  the  wood  cells,  swell 
iro  to  refractive  bodies  and  Anally  to  dissolve  the  wood.  On  pasres  79-97  the  sclerotinm 
of  Polyporus  aaeer  Fr.  is  fully  described  and  illustrated  with  plates.  The  sclerotiiim  is 
eomposed  of  delicate  hyphe.  rounded  or  oval  refractive  bodies,  much  like  starch  grains  in 
appearance,  and  smaller  swollen  thick* walled  cells  rich  in  protoplasmic  contents.  The  oval 
bodies  show  concentric  stratification  when  treated  with  KUO  or  other  solvents.  They  are 
not  connected  with  the  hyphae,  though  very  rarely  one  could  be  seen  that  bore  a  filamentous 
prolongation.  The  author  concludes,  however,  that  the  oval  bodies  arise  from  the  hyphte,  as 
do  the  irregular  refractive  bodies  of  Paehyma.  Considers  Polyportu  icUropodiua  L6v.  aa 
very  probably  the  same  aa  Polyportu  iocer  Fr.  On  pages  97-102  short  accounts  are  given  of 
Tuber-regium  producing  Lentintu  tuber-regium  Pr.  and  a  number  of  other  i>n<inu«pro<luc* 
log  sclerotia;  of  IlyUttia  lapideteent  Horan.  producing  Agarietu  (OmphaUa)  lapideaeent 
(Uoraninow)  P.  Conn,  and  J.  Schroeter ;  of  ScUrotium  stipitatum  Berkeley,  which  the  author 
conMilers  as  beinj;  a  fructification  of  a  fiingus  and  uoi  a  sclerutium:  ana  AiihUv  i\  notice  of 
PUtra/Unga^a  ofsouth  Italy,  which  produces  Pdyponu  tub4ra»Ur  Jacq.    (W.  T.  8.) 
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943.  FiscHRB,  Ed.    Naehtng  lor  Ablnadlmig  iibw  Pachymm  ooeos.     <Hedwigia,  B>: 

XXX,  Dresden,  Jali  u.  Angust,  1891,  pp.  193-194. 

SappIementArT  to  No.  942 ;  adds  a  notice  of  a  paper  by  J.  Schrenk  and  one  bj  £L  N  K*-  - 
wliicn  had  not  Seen  seen  by  the  author  when  the  original  paper  was  written,  dfrr*-  >  i 
refprenoe  to  the  views  of  Murray  as  to  the  idenUty  oflMUknut  teUroticoia  Mnrrsr  •*£*!  L 
eyathtu  B.  &  Br.    (W.  T.  S.) 

944.  Fischer,  Ed.    NotiDefar  le  gtura  PMhyma.    <Bev.  Mycol.,  vol.  xm,  TouIk  !«f. 

Oct.,  1891,  pp.  157-160. 

Shows  that  the  cornlloid  refHngent  bodies  are  of  fan«rons  origin  and  in  dirert  omutt  n-y. 
with  the  hyphie  of  t)K>  itclerotium.  Describes  their  formation,  and  tlie  n-l-iti<in  of  rh**  i  : .  .< 
to  the  wocnI  of  the  hoAt.  Judging  firora  the  resemblance  of  P.  coco*  to  /'.  vutlaerntt  *i  - 
thor  is  iucliued  tu  the  belief  that  the  former  is  also  a  scierotia*n  form  of  a  Hymt^ooTi..  <-> 
In  the  case  of  P.  malaceaae  be  shows  that  the  Pofyponu  growing  from  it  is  prodam:  tr^rs. 
the  hyphsD  of  the  scleroUum.    (£.  ▲.  S  ) 

94  ft.  Grisrt,  Henry  E.    Lug«  ftmgi    <Scienoe  Ooasip,  No  522,  London,  Oa, 

1891,  p.  239,  i  col. 

Given  dlmAnsions  of  specimens  of  Zy'^operdon  triffanUum  and  PhaOu*  impwiintt.  (>>''<'' 
the  lonuer  wm  11  iucUtjs  ''loug;"  anotlu^r  was  24Jt  inches  in  clrcumforeaoix  The  th^-^^i 
was  9}  inches  high  with  a  stipe  1|  Inches  in  diameter.    (J.  F.  J.J 

946*  Griset,  Henry  E.    ObMrvatifloa  on  Philliu  impndieu.    <8cienoe  Gossip,  Xo. 
325,  Loodou,  Jan.,  1892,  pp.  16-17,  fig.  3. 

Describes  app«^nrance  and  growth  of  the  f\ingus  with  mention  of  measorements  of  a  la'?? 
specimen,  Vi  inchi*s  high.  pUeus  'i\  inches  long,  column  2  inches  in  diameter.  Tolva4  iL.clr4 
long  and  §  half  inch  thick.    (J.  F.  J.) 

94V*  Hariot,  p.    Sot  aaelques  dtampigiaoiii  do  la  Flore  d*Oiraro  at  do  Btfnin  do  Paliiot 

Boaayoii.    <Biill.  Soo.  Mycol.,  France,  vol.  vii,  fasc.  4,  Paris,  Dec  31. 1?.'J. 
pp.  203-207. 

Gives  a  historical  discussion  of  the  gen  as  JVsvoiiM,  notes  on  the  synonomyof  Ar':''* 
amnnit  iidf%  (Pal.)  Beau  v.,  and  notes  ana  de»oriptiim  of  the  genns  Af »«n>portts  Pal.  Ti» '.:  ■■-* 
are  added  the  descriptions  of  two  new  species  of  Hwxagona,  H.  dsseAam/MU, and  H.  s^^is'u. 
(E.  A.  S.) 

945.  E. .    Seview  of  "  niiutrationi  of  British  ftmgi,"  hj  M.  C,  Cbdko.    O'ew 

Zea.  Journ.  Sci.,  new  ser.,  vol.  i,  Dnnedin,  Nov.,  1891,  pp.  264-265. 

Brief  notice  of  the  bonk,  with  mention  of  f^ct  that  only  30  spooies  of  ▲garieini  hare  beea 
so  far  described  frum  Xew  ZeaLuid.    <J.  F.  J.) 

919«  KiRTiKAR,  K.  R.    Kotoi  on  a  rare  fangas  growing  on  tho  dnimftiok  tree.    <Joar. 
Bombay  Nat.  Hist.  Soc,  vol,  VI,  Bombay,  1891,  pp.  219-222,  pi.  A. 

Describes  spwies  growing  on  Moringa  nt^ryjotperma,  for  which,  if  new,  the  name  Af^arinu 
{FUurotus}  uwrinjanus  is  proposed.     (J.  F.J.) 

950.  Massee,  George.    M/cologloal  Notes.  IL    <Joar.  Mycol.,  vol.  vi,  Washington. 
April  30,  1891,  pp.  178-184,  pi.  1  (vn). 

Gives  notes  on  many  species,  with  changes  in  nomenolatnre,  and  describes  the  fsUovis^ 
as  new :  Sarcomyees  n.  gen.,  Dacryoptia  n.  gen.    (J.  F.  J.)    (See  Ko.  690.) 

9ft  I •  Meschinellt,  L.    Dinn  probabilo  agarioino  miooonioo.    <Attt  d.  Soe.  Yeneto- 
Treutina  di  Sc.  Nat.,  vol.  xii,  Padova,  1891  (1892),  pp.  310-312,  pL  1. 

Deacrihea  a  fossil  spwics  of  A<raricas  in  honor  of  Lester  T.  Ward,  A^ricut  irarrfwntu. 
collected  at  Chiavoii,  in  the  Province  of  Vicenss,  situated  in  the  ash-colored  marls  belon j.i.4 
to  The  Aqnitanian.  corrcnpondin^  in  part  to  the  base  of  the  strata  of  S<»tzka.  and  bnloiui-:^ 
like  it  to  the  base  of  tho  lower  Miocene.  The  author  figures  peculiar  perpendicnur  -*i.i 
horizontal  striatioiiH  noon  the  foAsil  which  have  no  analoKues  in  living  species  and  msko  th^ 
det<>rmiuutiou  doubtful.    Microscopic  examination  revealed  no  spores  or  hyphs.    (D.G.f  •) 

959«  MoxoN,  R.    Huge  pnffbaUo.    <Science  Gossip,  No.  328,  London,  Nov.,  1891,  pp. 
261-262,  ^  col. 

Recordfl  a  Hp(K)inien  of  Lyeoperdon  ffisfonteum,  found  In  Somy,  M  Inchea  In  oiroomf^ivQ^^ 
and  y4  iuihcs  round  the  top.     (J.  F.  J.) 

038*  Patouillard,  N.    Podaxon  iqnamosni,  nov.  ip.    ^BolL  Soo.  Mycol.,  France,  toL 
VII,  Paris,  Dec.  31, 1891,  p.  210,  pi.  1  (xni). 

Gives  a  technical  description  of  the  fungus  and  an  nnoolored  plate,  natnral  sise.    (£.  A.  S.) 

054*  PRILTJEUX  <&  Delacroix.    Hypochnns  lolani,  nov.  op.    <Bnll.  Soo.  liycoL, 
France,  vol.  vii,  Paris,  Dec.  31, 1891,  pp.  220-221,  fig.  L 

Gives  popular  and  technical  description  of  the  fnngns.    (B.  ▲.  £k) 
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>«(«(•  Tanaka,  Nobujiro.  a  ntw  fpedai  of  Eymenomyoetoiif  ftrngni  injnrioiis  to  iho 
mnlberxy  tree.  <Joiir.  Coll.  of  Boi.  Imp.  Uniy.  Japan,  vol.  iv,  Tokyo,  1891,  pp. 
193-204,  pL  4. 

Describes  the  morphology  and  dlBcnsses  the  systematte  position  of  a  fungus  producing 
the  disease  known  as  "  Hompa-byo."  Fungus  first  attacks  roots  and  spreads  to  parts  above 
ground.    Name  proposed  for  it  is  Sdieobasidium  mompa.    (J.  F.  J.) 

I «!( 0«  ToOLTNO,  P.  Vote mioologiea.  <Naoyo Gior.  Bot.  Ital.  (Bull.  d.  Soo. ),  vol.  xxin, 
Firenze,  AprU  6, 1891,  pp.  550[350]-353. 

Gives  list  with  notes  of  fungi,  mostly  Hymenomyoetes  ooUeoted  near  Casale,  oiting  a  few 
not  previously  recorded  for  Italy.    (D.  G.  F.) 

(See  also,  Nos.  882  and  923.) 

yi.--URBDINSJ[S* 

il57.  Anderson,  F.  W.  ITotei  on  oertain  ITredinen  and  ITftilaginen.  <JoaT.  Mycol., 
yol.  VI,  Waehington,  Jan.  6, 1891,  pp.  121*127. 

Befers  to  species  of  Aoidinra,  Pncoinia,  etc.,  living  notes  on  synonomy.  Describes  as 
new  ^eidium  nalmeri  on  PenUtemon  virgatut,  Fuednia  windsonm  var.  auHtalii,  and  P. 
kamt$ehatkce,  the  last  from  the  collection  of  the  U.  S.  Ezplor.  Expedition.  Gives  also  notes 
on  other  species  oollected  by  the  expedition.    (J.  F.  J.) 

998*  Barclay,  A.  On  two  antoMdoni  CsBomata  in  Simla.  <Scieii.  Mem.  by  medical 
offlcen  Army  of  India,  part  vi,  Calcutta,  1891,  pp.  65-69,  pi.  1 ;  also  reprinted. 

Deacribes  a  new  ▼artetyftimslaysfwit,  otPueeinia  prenanthe*  Pers.  occurring  on  leaves  of 
PrenantKea  brunoniana  willd.,  and  Laetttea  macrorhita  Hook.  f.  All  three  stases  were 
found  and  the  author  thinks  the  fungus  is  autoecious.  though  he  did  not  succeed  in  delin* 
itely  proving  it.  Figures  of  the  spnuies  are  given.  Then  he  describes  a  new  species,  Pue- 
dnia  prainiana.  Author  has  found  all  stages  of  this  fungus  on  Smilax  atptra  and  succeeded 
in  producing  the  spermogonia  by  infection  with  teleutospores.  Gives  figures  of  the  species. 
General  remarks  are  appended  on  the  OcBomata  calling  attention  to  the  net  that  thev  have 
been  supposed  to  be  connected  with  species  of  MMmp$ora.  The  author  contends  that 
this  view  is  incorrect,  as  some  MeHampaorm  do  not  have  OcBomata  as  ncidial  stages  and, 
moreover,  the  two  Pueeinim  mentioned  in  the  present  paper  have  true  (ktomata  as  ncidia. 
Thinks  no  longer  a  reason  tor  maintaining  the  genus  Ocnma.    ( W.  T.  S.) 

959«  Barclay,  A.  Bhododendroii  TTredinen.  <rScien.  Mem.  by  medical  officers  Army 
of  India,  part  vi,  Calcutta,  1891,  pp.  71-74,  pi.  2;  also  reprinted. 

Records  finding  of  Okrytomyxa  ^UmaZsnirs  Barclay  on  Rkodod^endrvn  hodattmi  Hook.  f.  at 
Lingtu  in  Sikkin  at  11,500-12,000  ft.  The  species  was  originally  found  on  K.  arbormtm.  De- 
scribes a  new  Uredo  on  Rhododendron  Upiaotum  Wall.,  no  specific  name  beine  given  to  the 
species.  Also  describes  jSeidium  rhododendri  on  B.  oamvantdatum  Don.  Gives  an  inter- 
esting discussion  of  the  relations  between  these  forms  ana  the  Uredinea  on  Pieea  morinda 
in  India  and  P.  exeOta  m  Burope.    (W.  T.  S.) 

960*  CuDONi,  G.  Bulla  proMBia  di  baeteri  negli  aoermli  della  Pnoeinia  hieiaoii  (Behn- 
maeher).  <Nnoyo  Gior.  Bot.  Ital.  (Bull.  d.  Soo. ), vol.  xxiu,  Firenze,  6  April, 
1891,  p.  296. 

Becords  the  conAtent  presence  in  the  pustules  of  Pueeinia  hioraeii  on  Leontodon  hattHU  of 
numerous  colonies  of  bacteria  which  give  to  the  spots  a  pallid  diifused  surrounding  ring. 
The  presence  of  the  organisms  seems  confined  to  the  older  sori.  Organisms  not  ouluvated. 
(D.  6.  F.) 

961*  DiETEL,  P.  Besohrsibiiag  oiner  nenen  Paooiaia  avf  Baziilraga.  <Hedwigia,  Bd. 
XXX,  Dresden,  Marz  u.  April,  1891,  pp.  109-104. 

Description  of  Pueeinia  pazteKkei  on  leaves  of  Saanfraga  Potior  firom  near  Franzenshdhe, 
Tirol,  and  on  S.  aixoon  from  Switzerland.  The  differences  between  this  species  and  P.  eaxi' 
ftagm  Sohlecht.  are  pointed  out.    ( W.  T.  8.) 

962.  DiKTEL,  P.  Notot  on  lome  Uredinen  of  the  Halted  Statei.  <  Jonr.  Mycol.,  vol.  yn, 
Washington,  Sept.  10, 1891,  pp.  42-43. 

Discusses  some  statements  made  by  F.  W.  Anderson  (see  No.  057)  in  regard  to  species  of 
the  genera  Z7romy«e«  and  PvMiniay  disagreeing  in  certain  particulars.    (J.  F.J.) 

96S*  DiKTEL,  P.  Ueber  Pnoeinia  oonglomerata  (8tr.)  nnd  die  anf  Senedo  nnd  einigen  ver- 
waadten  Compoiiten  vorkommenden  Pnocinien.  <Hedwigia,  Bd.  xxx,  Dresden, 
Sept.  u.  Oct.,  1891,  pp.  291-297,  pi.  1  (xxxvi). 

Oiyes  critical  notes  on  all  Put«iniab  occurring  on  Seneclo  and  related  ComposittB.  Many 
different  species  have  been  placed  in  Pucdnia  eonalomerata  (Str.)bT  recent  writers.  P.  Sene- 
elonU  Lib.  (of  which  P.  tuheireinata  EH.  and  £v.  is  a  synonym)  and  P.  esepanea  Link,  should 
be  restored  to  apeciflo  rank.  Puerinia  alomerata  Grev.,  is  thonght  to  be  probably  nothing 
but  the  typical  P.  fapemea;  P,  tranzechelH  n.  sp.  on  Caealia  hasUUa  L.,  near  SchenkursK 
<ProT.  Arohantfelsk),  Russia,  is  doAcribed.  and  in  a  supplementary  note  to  the  article  it  is 
reported  from  Siberia  on  the  strength  of  a  specimen  collected  by  Martianow.  P,  eonfflomerata, 
P.  frofUteA^iu,  P.  stnsMoni«,  P.  expansa,  and  P.  unientU  are  figured  in  outline.    ( W.  T.  S.) 
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964.  Ellis,  J.6,  andEvEURART.B.M.  VtwipedMoflTrodi&anaiidlJiitibgiBML  <Jrr 
MycoL,  voL  vi,  Washington,  Jan.  6, 1891,  pp.  118-121. 

The  following;  new  species  are  described:  Sehreetena  mnntdata  in  oraateiof^wfrr- 

annulaiM*:  SchizoneUa  mbtrijlda  on  Cireium  ochrocentru/m;  ZFgtiiajo  diplotp^ra  fa  o-'-- 
Panirum  sanguinaU;   V.  montanimaia  on  MuhUnbtrgiia  giomerata;  JScidivm^  m^irrf  -  ' 
on  C€utilleia;  JR.  turoHa  on  Eurotiak  lonota;   VromyeM  §eaber  on  sraas;  J\tewiiA  (.r:     \i 
on  Ar€ibi»  sp.;  P.aroliiB  on  Panax  trifulium;  P.  aumthiifoUa=P.  eompoaUarvm  Sc'>r  . 
on  Iva  xanthi\foliat  and  P.  aontimiUa  on  Sitifmbrium  Un:i/oUum.    (J.  F.  J.) 

•6ft*  Eriksson,  J.    Noeh  ainmal  Jfiddinm  Astragali,  En]&    -^Botw  Kotiser,  Lmid.  IfrL 

pp.  40-43. 

Finds  it  neoessary  to  change  name  otJBddiwm  attragaU  Erfka^  on  ^jeraoslwf  s'r-u 
published  by  the  anther  in  fa^.  vi,  No.  285  of  his  Fang.  par.  acand.  on  aoooant  of  De  I:  .l  z  > 
aperies  of  same  name  in  M.  Unir.,  No.  1117. on  Awtr.  tkelilotoides.  Selects  J^cidium  o^";  -a 
aipini  as  new  name  and  eives  folio wing'synonomy:  JS.attrMali,  Erika..  i'uug.par^  ^. 
No.  285.  JB.  eanuum,  Nees.,  Bot.  Nouser,  1884,  p.  155.  Uromyess  tapponictu  L^c*: 
(£cidium  form),  Bot.  Notizer,  18i^0,  p.  274.  Doea  not  oonaider  hia  apeciea  aa  eeidial  for^  J 
Lagerheim's  Uromyeet.    (Theo.  Holm.) 

966.  Galloway,  B.  T.     A  ntw  puia  laaf  nut     < Jour.  Mycol.,  voL  vn,  Wasluiigran, 

Sept.  10,  1891,  p.  44. 

Deacribea  a  new  apeoiea  nnder  name  of  CfoUotparium  pini.    (J.  F.  J.) 

967.  Eixis,  J.  B.,  and  Tract,  S.  M.  New  spadet  of  TTredinen.  <Joiit.  MyooL,ToL  vn, 

Washington,  Sept.  10, 1891,  p.  43. 

Describe  the  foUowingnew  speoiea:  PuMMa  hemUonim  on  K^mbonia  trmeata: ^^ 
ium  old^nlandianum  milSouatoniaM&TuUai  and  JB,  mofoojlri  on  Majmutntm  ano&rssniis. 
<J.F.J.) 

968*  Ha  RIOT,  P.    Hoim  etitiqnes  inr  qnelqiiM  TTrediiiaM  de  I'Herbier  do  Ww ^^w  de  Fizis. 
<Bull.  Soc.  MycoL,  France,  voL  vu,  Paria,  Sept,  80, 1891,  pp.  14^-149. 

Notes  on  t3rpe  specimens  in  oryptoganiio  herharinm  of  the  Paria  ICnaeom  and  of  the  ?%? 
nlty  of  Science  at  Marseilles,  together  with  a  deacription  of  aereral  new  apeciaa  fin&B  ^'it-r 
ent  plates.  The  following  new  apeoiea  are  deacribed:  UromycM  eadbydw  on  »teis?  kit 
petioles  of  Oaehrys;  Melamptora  pa$riJU>r€B  oi»  Patnjlora  luteaj  Pucdnia  longie^rrM  Ht 
&,  Uar.  on  leaves  of  Bainbusa;  ffredo  eomvi  on  leaves  of  ^uj^AorMa;  ^cidUtm  dieh^.  :-■» 
on  leaves  of  Dichondra;  JE.  tfieiUardi  on  leaves  of  Bubiacea.  The  following  chan^r^  is 
nomenclature  are  saggested:  Uromyeei  aeutoHu  FckL  ia  reatrloted  to  the  lioat  Goffeac^*-- 
•vsr  and  is  a  synonym  of  U.  omithogaU  (Schlect.)  L6v.  Puednia  porri  (Sow.)  Wini,  si-  i 
inclnde  Vr^do  ambigua  DC,  UromycM  ambiguut  (DC.)  Fckl.  and  JPueetnia  mixta  F  x. 
Melamptora  pUtaeug  Cast.,  does  not  belong  to  the  Ur^inetB,  Mdampaora  petnuedana  [.\isL 
is  not  on  Gleehoma  and  equals  if.  keUoitccpim  Pera.     OnmairUva»  graimvnetam  Mont.  L«  i 

fall.  Puennia  gaiii  (Pera.)  Schw.  should  include  as  synonyms  P.  cmdanHim  Jhf^-zii^ 
Jredo  galiiveri  Cast.,  and  JCcidium  galii  Pen.  P.  hieracU  (Sohom.)  Msft.  Ixtdudes  P  «'*^ 
raeiimuronim  Cast,  and  P.  centaureaatpfra  Cast  on  Oentaureaawpm,  P.  eMOoc^w-a/^L^s 
Cant,  on  Fienomon  acama  belongs  to  P.  tetuxeei.  Puctfiniafrttllate (Pera.)  Schroe^  inc  c-^ 
P.  apii  graveolenti*  Cast.,  P.  apit  Cda.,  P.  ajm  Desmas.,  and  P.  caHmgnei  Thorn.  P  Bri 
lei/i  PuHS.  is  a  synonym  of  P.  vinccB  Cast.  P.  alii  Cast,  on  Allium  a7np€lopna$mm=F  3>u 
(be.)  Kud.  P.  krauttiana  Cke.  can  not  be  maintained  and  ia  merged  into  P. /rrr^ -in^ 
L6v.  P.  ar«nan«  (Sebum.)  Seliroet.  has  as  synonyma  P.  tnontagnei  de  Toni,  P.  fe^r7;i=;r.» 
Ung.,  and  P.  corrigiola  Chev.  The  synonymy  of  P.  cnicioleraeei  Deam.  is  aa  follows  ?■ 
aateri*  Duby,  P.  cirsiorum  Dcsmaz.,  P.  n{/iA»»  Schw.,  P.  OMintAn  Schw.f  P.  leeefS^anci  ie 
Toni  was  provion.sly  descnbeti  by  Montague  as  P.  2e9«iZ2ei.  P.  jurina  Bab.  is  oxii';  * 
variety  of  A  pulvina'ta  Rab.,  and  this  should  probably  inclnde  P.jurince  Cke.  OWsojy^r  *« 
bacehdridiM  (Lev.)  Cke.  includes  Uredo  baeeharidig  Lev.,  Col.  liaecharidit  Ol^  and  t'i>>  «- 
called  .Slcidiura  portion  of  P.  eradenit  Wint.  (No.  8208,  F.  Enropaei).  Uredo  baceJi.T  .i 
Speg.  is  a  8ynon vni  of  U.  balarua  Har.  XT.  avenm  Cast,  and  17.  j^IumorutH  Bob.  are  sjhootttj 
of  P  rubigo-verd  (DC.)  Wint.  Uredo  beticola  BeU.=  Urom^«  5«t<«  ^era.)  Sfthn.  r>- 
camphoroimce  Ca8t.=: Uredo  spores  of  UromyeeM  taUeomux  (DC.)  DBy.  ZPrtdo  eiirk  jj 
Desmaz.  and  U.  lyehnidearum  Desm.  are  the  Uredo  form  of  P.  HUnat  ScbxtBt.  Urtdo  kc-i- 
ehoeni  Cast,  is  on  Juncu*  and  equals  Uromyees  junei  (Desm.)  Tnl.  tTrsdo  tKeit  Cast. ^  " 
qtiereu-i  de  Brnnd.  It  is  perhaps  a  Melamp$ara.  Uredo  kUtnim  JAaatj^Oaieoapori^an  $^^ 
eio n is  i  Pers . )  Fr.  Uredo  phyUaria  Cast,  on  PhyUirea  attguttifolia  =  Cetoma  pkiUyrce  i  Clre  > 
Thum.  and  Ba^.,  but  Ca-sta^e's  name  is  the  older.  Ursdo poct-tudeHem  West.  is*^the  I'rt^l^ 
of  P.  poanim  Niels.  P.  pruni  Pers.  includes  Uredo  pnini  Cast.,  Z7irontyoMaffiw»rda2i  Pj**?:, 
and  Lredoeaetagnei  Mont.  Uredo  teirpi  Cast,  belongs  to  UromyeMlifiaotetea  (Desm.)  Si  Intt 
The  same  species  is  also  in  Castapie's  herbarium  under  the  name  Urtdoprismatieus.  Trr^ 
tropceoli  De8m.=:  Cmoma  tropasoli  (Desm.)  UrsdoanopyrMtt RousaeI=:  Uromifeesana''rtrJ\s 
(Roussel)  Roumeg.  Uredo  andropogoni  Cast,  corresponds  exactly  to  P.  eoaatii  Si  hm* 
Uredo  dianthi  Cast,  is  a  synonym  of  Uromyeat  earyophyWinu$  (^hrank)  Schroet.  Vffi» 
erigeronie  Kcquien  upon  Chipularia  vieeoea  and  ^eidiwm  eonohi  Weat,  belongs  to  CoU-}t}> 
rium  towM  ( Pers.)  L6v.  Uredo  lolii  Cast,  belongs  to  P.graminU  Pers.  Uredo pofygonor*» 
V.  aviculare  CA8t.=  Uromycet  polyaoni  (Pera.)  Fckl.  Urodo  tatureim  Caat.^=P.  Hwniv'. 
Uredo  tuinida  Gachet  on  Populue  baUam\fera=Melaniptwra  popuUna  (Jacq.)  L6v,  r^'-^ 
herheridit  L^v.  and  probably  Uredo  axidiiformi»  Speg.  are  synonvmsof  Cctomnbar^entit 
(L6v.)  Har.  Uredo  cycloetoina  L6v.=  Caoma  eycloHoma  (L*v.)  flar.  JBcidium  /trT*iv» 
Ca8t.=:.£rif^tVm  ferulce  Kousnel.  Mcidivm  gleehoma  Gaillard  can  not  be  distincni^'i^^^i 
from  an  ^cidium  found  by  Br^bison  on  Teuerivn^  soorcdonia.  JSeiditum  ir^oHi  rrvfrtj 
Cast,  is  the  ^cidium  at  Uromyeee  tri/olii  (Hedw.)  L6v.  JS&idxum  aasriamra  Caat.  belosg* 
to  P%Moinia  tragopogonii  (Pers.)  Cdtk.     (£.  A.  S.) 
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I9«  Habiot,  P.   8iirqiielqii6fTrrMi]ii«t.   <BalL  Soo.  Myool.,  Franoe.  toL  vn.  Puis. 
Deo.  31, 1891,  pp.  196-202. 

The  author  hM  examined  a  large  niunher  of  Montagne's  apeolee,  and  in  this  artiole  gives 
notes  and  complete  descriptions  ot  many  species.  Qives  the  following  notes  on  synonomy : 
JBeidium  tdmnum  D.  B.  A  Mont,  does  not  seem  to  differ  from  the  Mcidiwn  of  Uromycet 
trythronii  and  is  equally  like  JB.  atphodtU  Cast.  Uromyce*  fityrindM  Hont.  is  the  urodo- 
apore  state  of  Puemnia  tityrinehii  Mont.  Uromyeet  plaeentula  Mont,  was  communicated  by 
Berkeley  under  the  name  Uredo  pUutntida^  but  is  only  the  uredo  of  Puednia  prvni  Pers. 
Vrtdo  pruni  Mont,  can  not  be  separated  firom  PuttUiiapruni  Pers.  Undo  mwroeelia  Mont. 
Is  a  poorly  developed  specimen  of  Unnn^fcei  Jimonii  (DO.)  L4v.,  and  XJr^do  ttatioet  B.  &  C 
(Korth  Pacific  ezpl.  expd.,  No.  135)  belongs  to  the  same  species.  Uredo  planUeuUk  Mont,  is 
the  nredosi)ore  state  of  Utomyiui  rumicia  (Sebum.)  Wint.  Uredo  beUidii  D.  R.  &  Mont,  and 
a  fttngus  in  Montague's  herbarium  under  the  name  of  ^eidiumpurpuraeeene  D.  B.  and  Mont, 
are  both  forms  otPueeinia  hiercieii  (Sebum.)  Mart.  Besides  these  speoiee  from  Montague's 
herbarium  the  article  also  contains  notes  on  some  other  Uredinen  studied  by  the  author. 
Uredo  iaponiea  B.  ft  C.  ( Paoiflc  expd.,  No.  134)  =  Uromyeee  japonieua  Berk.  Ptueinia  eardui 
Plowilght  should  be  referred  to  P.  enioi-oloraeei  Desmaa.    (£.  A.  8.) 

YO*  Habiot,  p.    TTromycef  dai  I6giunm«iiiei.     <ReT.  Myool.,  toI.  xiv,  Toalouse, 
Jan.  1, 1892,  pp.  11-22. 

A  list  of  85  species  of  XTromyoes  on  Leguminosn,  with  notes  and  in  some  cases  ftill  de- 
scriptions. The  number  of  species  as  usually  counted  is  redaced  in  some  cases  by  uniting 
several  species.  The  following  changes  are  made:  Uromyeee/abcB  (Pors.)  DBy.  =  Uromyces 
vieia  Fckl.,  U.  lathyri  Thilm.  on  Lathyrut  pi*iform%i,  eylveetris^  and  Tieia,  Uredo  lonaipes 
Laseh.  or  Uguminoearum^  and  Uromyeee  ervi  West.  Uromyeee  tr^olii  (Hedw.)  L6v.=:  Uredo 
/aUene  Desm.,  Uromyeee  eytiei  Thiim.  on  Oaraganwn  purpureum.  Uredo  earagatuB  Thiitu.  on 
Caraganumarboreeeentsm,  Uromyeee  onobryehtdis  JAy.^  Uredo  onobryehiiDenm.^  And ^eidium 
eUgane  B.  Sc  C.  on  Tr\folium  earolinianum.  Uromyeee  appendietdattu  (Pers.)  LV.=  Uredo 
leguminum  Desm.,  Uromyeee  dolichi  Cke.,  Xeidium  eandidum  Bonorden,  Ceeoma  apietdoeum 
Bonord.    Uromyeee piei  (Pers.)  DBy.  =  Uredo  laUiyri  Bellynck,  Uredo  tneim-eraecce  iiellynck. 


Uromyeee  etria^ie  Sohr.— Uromyeee  tr\folii  Fckl.  Funff.  Khen.  No.  380.  Uromyeee  leepedezee 
(Sohw.)  Pk.  —  U.  maeromorue  B.  &  C. ;  Uromyeee  eoUaue  B.  Se,  C.  Uromyeee  lupini  B.  ft  C.  = 
Uromyeee  aetragah  var.  tupini  B.  ft  C.    Uredo  limini  B.  ft.  C.    This  species  is  distinct  from 


Uromyfee  lupini  Saoc.  and  from  U.  aetragali.  uromyeee  aetragali  (Opis.)  Sacc.  includes  aa 
synonyms  U.  oxytropidie  Kng.  in  Bab.  F.  Eur.  No.  1793:  U.  eytiei  Schr.  in  ibid  No.  2671; 
Uredo  oxytropidu  Pk.  Winter  has  united  some  species  to  Urtymyeee  genieUe-tinetorioB^  which 
should  oe  separated  from  it— IT.  anthyUidie,  U.  anagyridie,  U.  ononxdie,  U.  trigonellee,  Uro- 
myeee, and  Uredo  lupini  (not  B.  ft  C.) — which  ought  to  be  referred  to  the  foUowingspeoios: 
uromyeee  oetragaK,  U.  punetatue,  U.  oxytropidie,  which  belong  to  U.  oHragali.  uromyeee 
vteUaeearum  Bab.  F.  Eur.  No.  03  has  the  host  wrongly  named,  and  is  U.  genieta  on  Im' 
ourfMim.  The  following  must  be  omitted  from  the  synonyms  of  U.  genietee-tineioricB :  U.  eytiei 
Schroet.  F.  E.  No.  2731;  U.  eytiei  Tht&m.  M.  Y.  No.  1728;  Uredo  earagana  on  Oaraa.  arbo-. 
reaeone,  Uromyeee  onobryehidie  Lev.  Uromyeee  anthyUidie  =  U.  anagyridie  (Boussel)  Koum. ; 
U.  lupini  Sacc.  (not  B.  ft  C);  U,  ononidie  Passer,  in  Bab.  F.  Eur.  So.  1702:  U.  trigonellm 
Passer  in  Thtim.  H.  (Econ.  No.  US;  U.  trigoneUce  Pat.  Uromyeee  minor  Schroet.  should 
Include  U.  trifoKi  (Wettstein)  on  Trif.  montanum  in  Fl.  Exoico.  Austro-Hung.  No.  1563. 
Uredo  hedyeari  Thlbn.  M.  Y.  No.  1082  on  Hedyearum  eetigerum,  from  Siberia.  itoe«  not  be- 
long to  Uromyeee hedyeari  (DC.)  Fckl.,  but  to  Uromyeee  aetrtigali.  Urom.  haezlinekii  t\e  Toni 
should  be  added  to  the  synonyms  of  the  latter.  Uromyeee  lapponieue  Lagerh.  --^eidium 
OMtragoH  Thiim.  M.  Y.  No.  1117;  JS.  aetraacUi  Eriksson,  F.  par.  Scand.  No.  285;  JE.  aetreh' 
gaU-alpini  Eriks..  ibid. ;  ^,  eameumt  de  Lagerh. ;  JB.  oxytropidie  Thiim.  The  following 
species  are  excluded :  U.  mueunce  Bab.,  U.  epheoropUue  Cke.,  U.  peeudarthria  Cke.,  U.  verea- 
rawPk.,  Utepperianui  8ioo.    (E.A.8.) 

Oyi.  HisiNGER,  Eduard.    Paodnia  malvaoeanun,  Mont  huxmea  till  Finland,  1890. 
<Bot.  Notiz.  Land,  1891,  pp.  44-46. 

Notes  spread  of  species  from  Chili,  where  first  disooverod.  in  1852,  to  various  parts  of 
Xumpe.  Q*^otes  EriKssou  as  reporting  it  in  Aragonia  in  1860.  as  appearing  in  Bordeaux  in 
1871.  in  England  in  1873,  as  spreading  through  Germany  to  Austria.  Italy,  Holland,  and 
Denmark,  only  appearing  In  Sweden  in  1882,  and  not  reacning  the  northern  part  before  1887. 
Finally  (1800)  reports  it  from  Finland.    (Theo.  Holm.) 

972.  Howell,  J.  E.    The  trimorphism  of  Uromyoas  trifolii  (Alb.  and  Bohw.  >,  Wint   <Proo- 
Am.  A880.  Adv.  Sci.,  vol.  xxxix,  Jnly^  1891,  Salem,  Mass.,  pp.  330-331. 

Gives  results  of  experiments,  showing  that  the  ^eidium  growing  on  clover  is  a  form  of 
Uromyeee trifoHi.    (See Nos.  151  and 200.)    (J.F.J.) 

978*  Laokrheim,  G.  de.    Om  fdrekomaten  af  enxopeiaka  TTredin^er  p&  Quito's  hogiUtt 
<Bot.  Notiser,  Lund,  1891,  pp.  63-66. 

The  author  has  found  Pueeinia  eoronata  on  specimens  of  Avena,  the  seeds  of  which  had 
been  introdnced  from  Europe.  Calls  attention  to  the  fact  that  none  of  the  species  of  Rham- 
nue,  said  to  be  the  bearent  of  the  ^cidiiim  form,  have  yet  been  obAerve<l  in  Ecuador.  The 
only  poMsible  expla  nation  of  the  occurrence  of  tnis  Ptiecinia  in  Ecuador  will  therefore  be  to 
suppose  that  the  £cidinro-fonn  ha^  been  omitted  entirely.  Similar  observations  have  Ix^n 
made  by  Plowright  (The  connection  of  wheat  mildew  (Pueeinia  graxiiinie  Pers.)  with  the 
Barberry- JScidium  (A.  berberidie  Gmel.),  Records  of  the  Woolhope  Transactions,  Hereford, 
1887),  who  succeeded  in  infecting  young  plants  of  wheat  directly  with  sporidia  of  Pueeinia 
graminXe.  This  last  fungus  haK  also  b^n  found  In  Ecuador,  although  the  (ip<M:ies  of  Berberii 
and  IfoAonia,  upon  whicTi  the  JEcidinm  form  is  said  to  occur,  are  wanting.  The  author  haa 
found,  however,  an  iridium  upon  Berberis  glau  a.  but  this  seems  to  beIon<;  toa  IhoreAtdium, 
hitherto  unknown,  and  occurring  on  the  name  Berberie.  The  author  describes  anew  species, 
JWari«m  uredinie,  parasitic  on  the  Uredo  form  of  Pueeinia  gnuninie,    (Theo.  Holm.) 
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•T4«  Lageriikim,  O.  de.    FnachrioriTm,  ChrjMMpora,  AlveolAiim  and  TridnpcTB.  r* 
neue  Uredineeii-Oattiiiigeii  mit  tremeiloid«r  Sntwiekelmig;  (Tinimaflge  Ktth&r:; 
<Ber.  d.  deuUch.  bot.  Gesell.,  9.  Jahrg.,  heft  10^  Berlin,  Jan.  24.  l^vu 
844-348. 

Gives  a  preliminary  iiotlc«  of  four  interesting  new  genera  of  tremcllojd  Vrrdit.-^    : 
cLniofira  reserobleo   EndophvUum,  but  baa  rvro-oellM  smooth  sporvci.     Two  t-f-  -"^ 
described.     P.  triumfettce  on  leavee  of  T.  tp.  in  Equador  and  on  T.  abutUvHcB  in  Lr_;     .-   I 
oolorieftA  spores,  wbioh  have  attached  to  them  the  empty  intermediate  cell  and  c'  >  ^ 
apart  into  two  cells  in  germinating.    Only  teleutospores  are  deacribed.     The  s^^'D*.  ->    * 
P.  iolani  on  leaves  of  Solanum  sp.  in  Equador,  diftera  moch  from  the  first;  the  s;"'- 

Eroduied  in  chains  which  adhere  to  each  other  laterallT.     The  apor«s  are  oran^rr  vi  L  ?  . 
1  senulDating  fall  apart  into  two  cella.    The  intermediate  ceUs  diaappear  eariT  n  i. 
velupm<>nt  of  the  fungus  and  nothing  can  be  seen  of  them  when  the  spores  are  :cy  -■ 
Sperraogoiiia  and  teleufospores  cccar.    In  a  footnote  it  ia  mentioned  that  a  Lrp*-^r^^' 
occurs  on  Ottnimy  and  another  on  Solanutn  in  Equador,  making  with  l\u)einu}*iii : 
tremellnid  Vredinem  known  on  the  family  Solanacew,  though  none  were  prer)on»]y  kz  • 
Chryto$pora  has  bright  red  sori  oontAining  teleutoeporea  like  I^nceinia  in  stnicto 
germinating  each  cell  divides  into  four  segments,  each  of  which  prodoeea  a  larse  sf>  "^  t 
on  the  end  of  a  unicellular  promycelium.    The  genus  resembles,  therefore,  a  0,4#«^  n 
which  the  teleutospores  become  segmented  just  befbre  germination.    Spermo^nft^  i. . 
teleut08iK)res  occur.    A  siucle  species,  C.  gynoxidU^  is  described  which  occurs  oa  \'i'" 
occasionally  on  young  Hhoola  of  Oynoxis  pvlcheUa  DC.  and  O.  bttx\f  Ixa  IK'\  in  Eq-  ■»  * 
Alveolaria  produces  cylindrie  ringed  columns  consisting  of  a  aeries  of  di^k-like  tol--tt«^:  • '  • 
which  are  composed  of  manv  prismatic  cells.    The  colls  have  a  smooth  mem  braces    . 
■pore  disks  ripen  in  basipetal  order  and  are  loosened  In  germination,  which  pntce^'^  &(  : 
FucHnia.    Only  teleutospores  are  produced.    Two  species  are  dtwcribed.    The  sr*.'.  i 
eordice,  occurs  on  leaves  of  Cordia  sp.  in  Equador  and  has  spore-diaks  130-150  »vic'  -  • 
40-50  fM.  hiph,  consisting  of  30  to  00  cells  which  have  yellowiah  walla  and  coloric-^^  c 
contents.    The  second,  A.  andifuk,  occurs  on  a  very  different  Cordia  in  Equador  ai:i    -*< 
spore  dinks  180-210  ^  wide  and  about  70  ^  high,  composed  of  very  nnmeroua  ceU«  ^- 
have  brii;})t  orange-colored  contents.    TriehoMfiora  has  filiform  orange-yellow  «ori  ^n'-^'  :. 
structun^  to  those  of  Cronartiutn  and  composed  of  more  or  leaa  spool-ahaped  teiru^o^;*  - -« 
and  sterile  cells.    The  membrane  of  the  teleutospores  is  colorless  and  thickened  at  t£e  -.  ^ . 
the  contents  are  orange  refl.    The  sterile  cells,  which  occnr  among  the  teleatoepiH-r.-  »rt 
very  narrow  and  long  and  contain  a  reddish  cell  content.    The  grrminaCionof  tb^  t^>  ' 
tospores  is  very  different  from  that  of  CronarUunt.    The  Toong  spores  are  nnicellulir  .!• 
when  ripe  are  divided  by  three  delicate  sei»tiB  into  fonr  cella,  each  of  which  prodoofvi  -  :<" 
niinatinjj  a  unlcollular  promycelium  with  a  single sporidinm.    One  species.  T.  teiim<'"'^  '  * 
descrilH^d.    It  is  very  common  in  Equador  on  all  parts  of  two  spocios  of  Toumfforita,   5  ' 
sperniogonia  and  teleutoi)porea  are  produced.    The  spermogonia  are  nananaily  large  k^i 
have  spermatia  with  red  cell  contents.    (W.  T.  S.) 

9yft.  Magnus,  P.    Sine  Bemerkang  in  ITromyeM  ozeavatu  (DC)  Ma^^    <Hed«i^Is. 
Bd.  XXX,  Dresden,  Juli  n.  Aug.,  1891,  pp.  196-197. 

states  that  the  name  of  the  fnngns  should  be  Urom^fcts  txcoBahu  (DC.)  Kan^  art  r.  esc^ 
va'hM  ( DC.)  Berk.  It  is  diderent  from  U.  exeat,ata  (DC.)  of  Berkley  and  of  Gooka  ^hicL  a 
roiilly  U.  tuberculattu  Fckl.    (W.  T.  S.) 

976.  Newcombk,  F.  C.    Perennial  myceliimi  of  fhe  flmgu  of  blaokbony  natL     <Joiir. 
My  col.,  vol.  VI,  Washington,  Jan.  6, 1891,  p.  106,  pi.  v,  VL 

Descr1l>es  features  presented  bv  blackberry  oane  affected  with  nut,  Clm§ma  ait^si 
Concludes  mycelium  to  be  perennial  (see  No.  822).    (J.  F.  J.) 

9Y7*  PiROTTA,  R.    Sulla  Paodnia  gladioli  Cait.  •  ■nUe  PnooiBio  en  parmfla.    <^ui>ro 
Gior.  Bot.  Ital.  (Bull.  d.  Soc),  vol.  xxiii,  Firenze,  5  Ottobre,  1891,  pp 

578-581. 

'    Recorfis  rwcinia  pladioli  Cast,  on  Jtomulfa  ramifiora  Ten.,  a  new  bost^  aa  po4at^<'~> 

para].livHe».  Rrfern'  to  oinission  of  the  snecies  from  Sohroeter  j*nd  Wiuter,  and  ixui^^rfot 
description  of  p»?oi:rai»hic'al  ilistri  but  ion  by  Saccardo  &  Celotti.  giving  corrections  aod  f'-I 
synniKnny.  DisiMisnes  presence  of  paraphyses  in  Puccinea?,  prelerring  to  otmaider  th'-n.  i* 
(-'uustitutiiic  (Secondary  ( liaracters  only.  Adds  list  of  species  with  paraphyses  as  foiV^^- 
/'.  ane)noneM  viririiiiancpikh'w.,  F.  (jiadioli  CsAi.,  P.  Tirffaurea,  P.cMH.  P,pol%fgoni^fn:  ^i^* 
Pers..  I\  tovchi  Kab.,  P.  j)runi-gpinoisce  Pers.,  P.  rvhigo-ver<i,  P.cordm  Hsiga.^P,  gibheroi 
La^'crh.    (D.  G.  F.) 

(See  also  Nos.  692,  723,  736,  742,  764,  864,  873,  895,  923,  925,  979,  and  998.) 

VII.— USTILAGINKiB. 

978.  Ellis,  J.  B.,  <&  Andkrson,  F.  W.    A  new  ITstilago  from  Florida.    <Joar.  Ujcol, 
vol.  VI,  Washington,  Jan.  6,  1891,  pp.  116-117. 

Describe  new  species  on  Heteropogon  melanoearpo.  as  UttUago  naolu.    (J.  F.  J.) 

9Y9*  PiROTTA  [R.].    [Due  fonghi  non  oomnsi  in  Italia.]     <Naovo  Gior,  Bot  ItaL 
(Bull.  d.  Soc),  vol.  xxui,  Firenze,  6  April,  1891,  p.  296. 

Notice  liy  secretary  of  societv  tbat  Pirotta  illustrated  briefly  before  the  Society  Vitil^T' 
panici  iniliacei  on  luillet,  and  ihuxinia  grisea  on  Qlobularia  vwgariB.  notiu£  them  as  rare  a 
Italy.    (1).  G.  F.) 
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9SO«  PiROTTA,  R.    SaniTro^Titii  primnUeoU  Xagnm  in  Italia.    <NnoYO  Oior.  Bot. 
Ital.  (Bull.  d.  8oc.)»  vol.  xzni,  Firense,  1  Laglio,  1881,  p.  502. 

CaUi  «ttexitlon  to  error  in  Godfrin**  article  In  Boll.  Soc.  Bot.,  France,  t.  xxxmi,  1891,  p. 
68,  in  which  the  author's  paper  in  N.  Gior.  Bot.  Ital.,  13,  1881,  p.  235,  Ir  giren  aa  authority 
for  preeence  of  the  ftmgns  in  Italy,  when  in  fact  the  material  referred  to  in  the  paper  waa 


lent  to  Pirotta  from  near  Gotha  by  DeBary.  Adda  that  the  fongna  has  been  recorded  by 
CoGconi  and  Morini  in  1888  from  near  Bologna,  and  pnbliahed  in  M«m.  Aoad*  So.  dl  Bologni^ 
■er.  IT,  t.  YX,  p.  373.    (D.  G.  F.) 

(See  alBO  Noa.  602,  698,  716,  723,  877,  928,  957,  and  964.) 

Vni.— ASCOMTCXTX8. 

a. — OymnoascL 

•SI.  Massalokgo,  C.  Bulla  looperta  in  Italia  dalla  Taplixina  epipbyna  Badabeok. 
<Nuovo  Gior.  Bot.  Ital.  (Bnll.  d.  Soc),  toI.  xxiu,  Firenze,  1  Lnglio,  1891, 
pp.  325-327. 

Beporta  the  diaooTery  of  the  Bpeci««  in  the  province  of  Verona  near  Bolca,  and  civea 
economy  of  the  apeeiea,  referring  to  Sadebeck'a  work  on  ixritaat  action  of  parasite  onnost. 

b, — PeriaporiaoMf. 
(See  No.  764.) 

o,^SphcBriaeea, 

982.  [Anon.]     The  Ghineaa  imeet-ftmsiia  drag.     <Inseot  life,  toI.  it,  Waahington, 

Dec,  1891,  pp.  216-218,  fig.  2. 

Refers  to  Cordyetpu  ehinengUy  a  fongna  infesting  grubs  and  nsed  in  China  as  a  medicine. 
Qnotea  acooont  given  by  ▲.  C.  Jones,  u.  S,  consul  at  Chinkiang,  China.    (J.  F.  J.) 

983.  Fairman,  C.  £.    Obiorvationaonthadevelopmdntofaomefeneftrateiporidia.    <Jonr. 

Mycol.,  vol.  vi,  WaahlDgton,  May  14,  1890,  pp.  29-31. 

Describea  development  of  sporidia  in  FwnuUtta  amorpha,  PatMaria  ftnutnUOt  and  Oa- 
marotpcriwm  tub/enettralum,    (J.  F.  J.) 

964.  Halsted,  B.  D.  Eigot  and  ezgotiam.  <Calt.  and  Country  Gent.,  yoI.  lvi,  Al- 
bany, Oct.  29, 1891,  p.  871,  fig.  1. 

Gives  popular  exposition  of  the  life  history  of  Clavieepg  pupurea  Tul..  with  methods  of 
prevention  of  ergotism  by  careful  cutting  of  suspected  gnun  while  in  the  bloom.    (D.  G.  F.) 

1I95*  Masbke,  George.  AnewCordyMpt.  <Ann.  ofBot.,  vol.  v,  London,  Nor.,  1891» 
pp.  51(«11,  fig.  5. 


Describes  O.  ah^rringii,  n.  sp.,  parasitic  on  an  ant  from'  Granada.  8.  America.  Biscnssea 
relation  of  species  to  others  in  same  genus  and  in  Oomycet,  EmefdoSy  and  GlaviMpt.  Men> 
tions  particularly  Cordyc^ps  roberttii  from  New  Zealand.    (J.  F.  J.) 


9841  •  BxHM.  Die  DiieomyMten-Gattimg  Ahleiia  Faokel  and  die  Pyrenomyoetan-Oattnng 
Theloeaxpoa  VyL    <Hedwigia,  Bd.  xzx,  Dresden,  Jan.  n.  Feb.,  1891,  pp.  1-12. 

AKUsia  is  according  to  the  author  not  a  Diieomyeeie,  as  Fockel  thought,  but  a  hypocreaoeoua 
PyrtnomyceU  closely  allied  to  ChiUmeetria  and  Avoneetria  (which  in  his  estimation  should 
not  be  separated).  The  genus  Tkelocarpoi^  of  Kylander  placed  heretofore  in  pyrenocarpous 
lichens  is  reidly  the  same  as  Ahlenia,  and  being  an  older  name  must  be  adopted  and  placed 
in  Hypocreacete.  The  green  gonidia  found  often  in  the  baAe  of  the  peritbecia  are  looked  upon 
as  alge.  either  living  in  symbiose  with  the  fungus  or  accidentallv  pnssent.  On  pseres  4-12  is 
given  a  descriptive  monograph  of  th*)  16  known  species  of  Thetocofpon.  AhUna  UeKmieola 
Fnokf>l  is  placed  in  the  genus  for  the  first  time  as  T.  ahUtU  Behm.    ( W.  T.  S.) 

•Sy*  StarbXck,  E.  Bidrag  till  KUnnedoman  om  Svexiges  aioomyeetfloza.  -t^Bihang  till 
Kgl.  Svenska  Yetenskaps  Akad.  Handlingar,  vol.  xvi,  Afdelmng  3,  1891, 
Stockholm,  pp.  1-15,  pi.  1. 

The  following  are  described  and  figured  as  new:  DiaportJu  rehmiana  on  Ulmui  montana! 
LeptotphoBria  latiotpfutrUridet  on  Aeonitum  lyeoetonum ;  Herpotriehia  mucilaginoia  on  Junip- 
0ntM  commtmia ;  Cryptoderii  oligoUieeaon  Thalietrum alpinum ;  SpfKBrulina  aryadia  on  Dryaa 
oatopetaia  ;  Starbdekia  n.  gen. ;  S.  pMeudotriblidioidea  on  pine  wood.    (Th.  Holm.) 

(See  also  Noa.  736,  740,  753,  764,  and  769.) 

d, — DUcomycete$, 

988 •  BoUDiSR,  Em.  Beaeription  de  troiB  nonvelles  eipdoei  de  Peiiiet  de  France  de  la  sec- 
tion daa  Operonlta.  <Ball.  de  la  Soc.  My  col.,  France,  vol.  vii,  Paris,  Dec.  31, 
1891,  pp.  214-217,  pi.  1  (XV). 

Describes  DiaeioHa  matureaeana^  Qdlaetinia  mxchaUi,  and  SapuUenia  niecaerma.  Addsnotes 
as  to  habitats,  etc.    (S.  A.  S.) 
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0f)9.  O^DSMA^'s,  C.  A.  J.  A.    Fhftddiom  pnsilliim  libert    <Hed wigia,  Bd.  xzx.  Dn^ 
den,  Sept.  n.  Oct.,  1881,  pp.  248-250. 

Thp  author  foand  specimens  and  investiffsted  them  In  the  fbesh  condltioD  in  tbi^  s.^  ' 
of  1891 .  An  A  reealt  uf  his  studies  he  amends  and  completes  Libert's  descriptlin  anil  cor:' .  - 
some  statements  of  Boumeguftre  and  Saooardo  regarding  the  specie*.    ( W.  T.  S.) 

(See  also  Nos.  960  and  986.) 

IX.— IMPERFSCT  AKD  UNCLASSIFIED  FORMS. 

a. — Hypkomyoetes  and  Stilbect, 

990.  Atkinson,  Geo.    Borne  Ceroofpons  firom  Alabama.    <Joiir.  Ellsha  Mitehel]  Seie:! 

8oc.,  vol.  vin,  pt.  2,  Feb.  24,  1892  [separate  pp.  36]. 

DiscnsHes  the  position  of  Oereotpora  In  dassifloation  and  mentions  the  fbrms  nn^^r  ▼  •: 
It  is  kDown.    Giveit  a  brief  sketch  of  life  history  of  genus  and  notes  paucitj  of  kn-i^ 
hi  relation  to  complete  life  history  of  many  species.    Gives  description  of  T^sptrcie^.  •<     * 
few  note.s  on  synonomy  and  describeit  the  loUowing  as  new :  Cereotpora  tephrotue  >»&  T 
tia  hifvidttlaf  O.  traneateUa  on  Pauijlorn  incamata;  O.  agrogtidia  ou  ^^ro«tw  sp. :  ^  ' .  ^ 
larw  wint.,  var.  »agittati,  on  Polygonum  tagiUatum;  O.  anUulmintiea  un  Ckmepodi'.m  i  -. 
brogiouU*  vnT.  anthflmintieufn;  C.^urn'msoii  species  of  JttcK<na;  C./usiwiacu2anaon  I'lr-    -i 
difhot'irnum:    O.  tetaruB  on  Setaria  glauta:  O.  OMterata  on  AsC^rsp.  f;  C.  riekard^v- 
Kit'harfiia  c^friearui;  C.alabatnenns  on  Jpomcea  vurpurta.-  O./tagellif era  on  OaiatTia  -■ 
C.papillota  on  Verbena  cull.-,  C.  »olanieola  on  Solanum  ttU>erotum:  V. ludirvjitm 9n  L'     -   ' 
alterni folia;  C.  virginiance  on  Diodia  rirginiana;  Cerinospora  on  Rhyneotpora  p--^^^- 
C.  atromanjinalifi  on  Solatium  nigrum;    O.  tropaoU  on  TVojMMrfttiw  cult.:   <7.  tt*"''    *•: 
Eleunnt  fF'jifptica;  0.  Meriata  on  Sporobolu*  (uper;  O.  aUheeina,  var.  moduj^.  on  M<hh  ii 
tifida;  C.  clitorim  on  Clitoria  mariana,-  0.  diotpifri^  YBT./erruginota;  C.  jatrophmon  J  at-  • '  J 
ttitnulota;  C.  macromttata  on  Ohrysoptis graminifoUa;  C.  pinnttUwola  on  Caaia  nn-: '  m 
0.  erj^throgena  on  Jihexia  mariana,  et^. ;  C.  rvroapora  on  Soianum  ni^rutn  ( t);  Ceatok^.-a 
on  SanU>ucu*  eanadejuis,  and  O.  ereelUitet  on  IlreehtiUt  hUrae^oUa.    (J.  F.  J.) 

991.  MacMillan,  C.    Vote  on  a  Xinnesota  tpeeies  of  Isaria  and  en  attendant  FadkybMRs. 

<Jour.  Mycol.,  voL  vi,  Washington,  Sept.  10, 1890,  pp.  75-76. 

Descnbetf  features  presented  by  Trnria  $phingum,  parasitic  on  a  tuaaoek  moth,  aad  Fe'h 
hcuiv  tn  ha  matum  ( f ),  which  appeared  in  a  gelatin  onitnre  tube.  Queries  if  the  latter  b«  l  : 
a  form  of  the  laaria,    (J.  F.  J.) 

909«  Masskk,  George.    A  new  genus  of  TaberenlaneaB.    <Aim.  of  Bot.,  toL  t,  Lon< 
don,  Nov.,  1891,  p.  509,  fig.  1. 

Dcsrril>eH  Hob/tonia,  n.  gen.  Berk.,  In  herb.,  with  n.  sp.  JET.yi^aifporaBezk.  ia  hiBrb.  [1^ 
figure  is  called  H.  macrotpora.]    From  Venesnela.    (J.  F.  J.) 

(See  also,  Nos.  714, 716, 742, 747, 756, 764,  and  903.) 
h.-^SpluBroptidecB  and  Ifolaaoonea. 

998*  CuBONi,  G.    Diagnose  di  una  nnora  spede  di  ftmgo  ezoipnlaooo.    <NaoT0  Gior. 
Bot.  Ital.  (Bull.  d.  Soo.),  vol.  xxiii,  Firenee, 6  Ottobre,  1891, p.  577. 

Describes  new  genus  and  new  species  on  decorticated  wood  of  ifonu  o&c,  Ptutditf-* 
celottii,  io  honor  of  collector.  Thinks  genua  should  form  a  new  section  of  the  PIIUbi^kcj. 
(D.  G.  F.) 

994.  Ellis,  J.  B.,  and  Evbrhart,  B.  M.    Leptothyiinm  peiielymoBi,  Dobb.    <Joar. 
Mycol.,  vol.  VI,  Washington,  Jan.  6, 1891,  p.  116. 

Notes  nccnrrence  of  species  on  Lonioero  firom  Ontario  and  piopoaea  to  call  it  Laptotkyrivn 
perUeymeni^  var.  amerieanum.    (J.  F.  J.) 

99ff«  Martelli  [U].     [Alonni  ftinghi  ohe  attaeaao  le  olive.]    <rNnovo  Gior.  Bot  Itsl. 
(Bull.  d.  Soc),  vol.  XXIII,  Firenze,  April  6, 1891,  p.  ^. 

Report  of  secret-ary  of  note  presented  to  the  society  in  regard  to  a  new  Pkofoa  on  al:T<« 
likoly  to  prove  disastrous,  which  he  proposes  to  call  P.  paUen*^  although  reserring  the  3^ 
Bcrii)tion  for  a  future  meeting,  together  with  that  of  an  aasooiated  fiunn,  possihly  tho  ^t«^ 
mugouial  form  of  the  Fhoma.    (D.  G.  F. ) 

(See  also,  Nos.  716, 732, 744, 761,  and  779.) 
0. — Miaoellaneous, 

Mueller,  Dr.  J.    Critique  de  "T^de"  dn  DoetenrWainiou    <Rev.  MyooL,Tol. 
XIV,  Toulouse,  Jan.  1,  1892,  pp.  33-40. 

An  article  written  at  the  request  of  the  editor  of  the  Revue  for  the  purpose  of  diwu"'-? 
the  system  of  classification  proposed  bv  Dr.  Wainio  in  an  article  on  "The  natural  cJa^^:'  •■ 
tion  and  morphology  of  the  Lichens  ot'  Brazil."  The  author  t^ikes  issue  with  Dr.  ^V.  t:^ 
on  the  main  points  of  the  original  article.  He  rejects  the  theory  of  symbiosis,  the  deliiii^-^ 
of  a  lichen,  and  the  characters  used  as  a  baais  of  olaasifloation.    (£.  JL  S.) 
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97.  Stanley-Brown,  J.  Bemardinite:  If  it  a  mineral  or  a  ftmgni?  <Am.  Jour.  Sci., 
3d  ser.,  vol.  XhU,  New  Haven,  July,  1891,  pp.  46-50. 

OivM  an  acooaotof  the  "mioeral  resin**  described  by  Silliman  in  1879.  Gives  snalysiB 
and jroneral  description  of  a  specimen  stated  by  Ellis  to  oe  Folvparut  ojleinalii  Fr.  B'oond 
om  Fmu*  ttrobui  in  Tszioas  locaUties  of  the  United  States.    (J.  P.  J.) 

(See  also,  Nos.  664, 716, 832, 942, 943,  and  944.) 

G.— MORPHOLOGY  AND  OLASSIPIOATION  OP  BAOTEBIA. 

(See  Nos.  720,  746,  886,  and  933.) 

H.— MORPHOLOGY  AND  OLASSIFIOATION  OP  MYXOMYOBTES. 

(See  Nos.  696,  716,  and  866.) 

L— EXSIOOATJBS. 

II98.  Pazschke,  C,  Babonhont-Wintar.  Pongi  Xaropoi  et  extraenropol.  Cent  88, 
Oura  Dr.  0.  Panohke.  <Hedwigia,  Bd.  xxx,  Dresden,  Jail  n.  August,  1891, 
pp.  197-200. 

Gives  a  list  of  the  species  in  th^  38th  century  of  this  exsiccata  and  reprints  a  note  on  8704, 
XTroevitHi  hffpoxidit  Tnaxter,  from  Brazil,  and  the  descriptions  of  the  following  new  species: 
Puceinia  pUhecoctmi  H  and  III  on  leaves  of  PitheeoeUnum  Brazil!  Uromycst  dietelianiu 
on  leaves  of  Bauhinia  {grandifiora  V)  Brazil ;  XIredo  eeUidU  on  leayes  of  OeUU,  Bsazil ;  ZHeho- 
mera  titeagni  Karst.  on  dead  branches  of  ElaagnuM  vMcrophifUa,  Finland.    ( W.  T.  8.) 

999*  Rkhm.  Asoomyoeten  fiuo.  xzL  <Hedwiffia,  Bd.  xzx,  Dresden,  1891,  Sept.  a. 
Oct.,  1891,  pp.  260-262. 

This  exsiccata  after  a  long  panse  necessitated  by  the  pressure  of  other  work  has  been  re* 
snmed  and  will  be  continn«Ml.  In  this  article  the  names  of  the  species  in  fasc.  xxi,  with 
synonoroy  and  often  with  critical  notes,  are  reprinted  apparently  as  given  on  the  labels.  This 
fascicle  inclndes  Nos.  1001-1050  and  146b.,  682b.,  69b,  c.  444b^  8b.  The  following  new  species 
are  described :  FtzizeOa  diluUUoides  on  decayed  petioles  of  Aobiniapteudaeaeia  near  Berlin ; 
Tntblidaria  iubtnniea  (Wint.)  {=Bhtrydium  tubtropuum  Winter  Hodw..  1885,  p.  263) ;  Oryp- 
tod\$eu*  vuHUui  (Lib.)  (s  Phaeidium  pwUlum  Libert  PI.  arden,  268) ;  Phyllaehora  lagerheim- 
iana  on  living  leaves  of  Ilex  teoptUua  Panedllo,  near  Quito;  Striekeria  tingena  Wagelin.  in 
litt.  on  decorticated  wood  otFraxinta,  Switzerland;  Meliola  laperheimU  GatUard  on  living 
leaves  of  lUx  teoptUorum,  Qaito;  JSphanrotheea  giganticueut  (Sorok.  et  Thiim.)  Bilnmler 
(=  Erytiphs  gigantiateus  Sorok.  et  Thiim.  Mycoth.ln  Sched.)  an  Euphorbia  pahutrU,  Press- 
bnrg,  Hongaiy.    (W.T.S.) 

J.— TEOHNIQUB. 

lot 0*  BouRQiTBLOT,  Em.  Biir  on  artifloe  faoUitaiit  la  reehanha  te  trtfhaloM  dans  les 
ehampignoiii.  <Ball.  Soo.  My  col.,  France,  voL  vn,  Paris.  Deo.  31, 1891,  pp. 
208-209. 

Gives  a  method  of  hastening  the  crystallisation  of  trehalose  by  inserting  in  the  solution 
a  glass  plate  previonsly  mbbed  with  a  crystal  of  trehalose.  The  crystals  collect  aboot  the 
portion  of  the  glass  thus  pmi>ared.  Later  they  can  be  detached,  and  by  scattering  them 
orystallizalion  will  be  provoked  everywhere  in  the  liquid.  A  footnote  gives  the  method  of 
first  disposing  of  the  maunite  in  the  same  solution.    (B.  A.  S.) 

1001.  Gailiard,  a.  Note  nir  on  prooMa  poor  I'obienration  des  ohampignons  epiphytes. 
<Bull.  Soo.  Myool.,  France,  vol.  vn,  Paris,  Deo.  31,  pp.  232-234. 

Gives  a  method  of  observing  the  aSrUl  parts  of  fungi  by  means  of  running  over  them  a 
drop  of  collodion  In  solution  snd  afterward  transferring  on  the  slide  to  glycerin  Jelly.  By 
^^' the  ftrngus  can  be  examined  in  its  natural  position.    (E.  A.  S.) 

M.  B.     [BireotioDS  fat  ooUeoting]  fonisL     <U.  S.  Nat.  Moaemn,  Bull. 
,  Washington,  1891,  pp.  24-27. 

Gives  general dlreottons  for  making  oolleotions  of  saprophytic  and  pansitio  f  ongL   (J.  7.  J.) 
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PUBLtCATtONS  OF  THE  DiViSiON  OF  VEGETABLE  PATHOLOGY. 

The  Division  of  Vejjetablo  Pathology,  formerly  a  section  of  the  Division  of  BoraBt, 
became  a  separate  org^auization  by  act  of  Congress  approTed  July  14, 1^-  ^'-^^ 
that  date  its  bulletiDs  have  been  numbered  independently  and  in  a  eeparate  ^r.«. 
but  the  following;  list  includes  the  publications  of  the  Division  under  its  fonner  a 
well  as  under  its  present  organization.  Nos.  1,  3,  4,  and  6,  omitted  from  thr^n-^ 
of  bulletins  published  by  the  Section  of  Vegetable  Pathology,  are  pahlication*  of 
the  Division  of  Botany,  not  relating  to  veget-ible  pathology.  Only  those  dociuufcts 
marked  with  an  asterisk  are  still  on  hand  for  distribution. 

SICCTION   OF   VKt;KTAIILK    l»ATHOLrKiY,    WVI8IOX  OK  BOTAMl'. 

Journal  of  Mycology : 

Vol.  V,  Nos.  1, 2,  3. 4.     Pp.  249,  pi.  14.     1889- '90. 
Vol.  VI,  No.  I .  *     Pp.  44,  pi.  2.     1891. 
BuUetin$: 

No.  2.    Fiingon8  Diseaaoo  of  the  Grnpovine.    Pp.  136,  pi.  7.    1886.  ^. 

No.  5.     Report  on  the  Experiments  made  in  1887  in  the  Treatment  of  Downy  Mildew  sud  KW» 

Hot  of  the  Grape.     Pp.  113.     1888. 
No.  7.^  lUaok  Kot.    Pji.  29,  pi.  1.     1888. 

No.  8.'  A  Record  of  some  df  the  Work  of  the  DiviBion.    Pp.  69.    1889. 
No.  9.    Peach  Yollows:  A  Preliminary  Rejiort.    Pp.  254.  pi.  36,  maps  ami  dla*raw*^    ^^^fj^ 
No.  10.  Report  on  the  ExperiinenU  made  in  1888  in  the  Treatment  of  Downy  MiMew  and 

Rot  of  the  Grape.     Pp.  61,  pis.  2.    1889.  f  PUats. 

No.  1 1.  Report  on  the  Experiments  uiaile  in  1839  in  the  Treatmentof  Fongons  l>i«eMW  w 

Pp.  119,  pi.  8.     1890. 
Circnlam  : 

No.   1.    Tre.itmeut  of  Downy  Mildew  and  Black  Rot  of  the  Grape.     Pp.3.    1^- 

No.   2.    Gr.ipe  vino  Mildew  and  Black  Rot.    Pp.3.     1885. 

No.   3.    Treatment  of  Grape  Rot  and  Mildew.     Pp.2.     1886. 

No.   4.    Treatment  of  the  Potato  and  Tomato  for  Blight  and  Rot.    Pp.  3.    !»* 

No.  5.    Fungicides  or  Remedies  for  Plant  Diseases.    Pp.  10.    1888. 

No.   6.*  Treatment  of  Bhif'k  Rot  of  the  Grape.    Pp.3.     1888. 

No.   7.*  Grapevine  Diseases.    Pp.  4.     1889.  M  «    I> 

No.   8.     Experiments  in  the  Treatment  of  Pear  Le*f  Blight  and  Apple  Powdery  JiUde* 

11.    1889. 
No.   9.*  Root  Rot  of  Cotton.     Pp.4.     1889. 
II 
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DIVISION  OF  VEGETABLK  PATHOLOGY. 

Joumtd  oj  Mycology : 

Vol.  VI.  No8.  2*,  3*,  4.*    Pp.  163,  pi.  16.    1890- '91. 

Vol.  VII.  No«.  1, 2,  3.    Pp.  331,  pi.  31.     18»l-'93. 
BvlUtina  : 

No.  1."  Additional  Evidence  on  the  ComniuDicability  of  Pencil  TellowA  and  Peach  Rosette.    Pp. 
65,  pi.  39.    1891. 

No.  2.*  The  California  Vino  Diaeaae.    Pp.  222,  pi.  27.    1892. 
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TREATMENT  OF  PEAR  LEAF-BLIGHT  *  IN  THE  ORCHARD. 

By  M.  H.  Waitk. 

IPUtes  XXXII.  XXXIII.] 

Tlie  exi)eriments  liere  described  were  carried  on  in  the  orchard  of 
the  Old  Dominion  Fruit  Company,  on  the  James  Eiver,  near  Scotland, 
Viu  This  orchard  O/onsists  almost  exclusively  of  standard  Bartlett 
pears  and  contained  originally  22,000  trees,  of  which  at  least  16,000  are 
still  standing.  The  trees  are  now  19  years  old  and  the  greater  part  of 
them  are  in  fairly  good  condition,  except  for  pear  leaf-blight,  which  for 
several  years  past  has  defoliated  the  tre(^.s  during  the  month  of  July. 
This  defoliation  in  midsummer  deprives  the  trees  of  the  use  of  their 
leaves  during  half  of  the  season,  and  no  doubt  seriously  interferes 
with  their  vigor.  The  cultivation  has  been  fairly  good.  The  trees 
were  headed  very  low,  and  the  lower  branches,  until  the  past  season, 
extended  nearly  to  the  ground,  but  during  the  past  winter  they  have 
been  trimmed  up.  Most  of  the  trees  do  not  make  a  very  strong  growth, 
uor  do  they  continue  to  grow  long  into  the  summer.  Only  occasionally 
does  the  general  growth  of  twigs  on  a  tree  exceed  1  foot,  and  often  it 
is  much  less.  The  fact  that  these  trees  have  been  regularly  defoliated 
with  leaf-blight  made  this  an  excellent  place  for  experiment,  particu- 
larly because  of  the  availability  of  uniform  blocks  of  similar  trees. 

The  api)earance  of  the  disease  in  question  year  after  year  to  about 
the  same  extent  makes  it  an  easy  one  to  experiment  upon.  In  1892  five 
sprayings  with  the  50-gallon  formula  of  Bordeaux  mixture  entirely 
prevented  the  leaf-blight.  The  dates  of  the  sprayings  were  April  28, 
May  15  and  30,  and  June  14  and  29.  At  the  time  of  the  first  treatment 
the  young  leaves  were  just  fairly  expanded.  The  object  of  the  spray- 
ings was  simply  to  prevent  the  disease  on  about  ICO  trees  as  a  part  of 
another  experiment  of  an  entirely  diflferent  character.  The  spraying 
was  thoroughly  done  and  the  treated  trees  held  their  leaves  to  the 
close  of  the  season  and  showed  scarcely  a  symt  of  leaf-blight,  while  the 
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rest  of  the  orchard  became  entirely  bare  by  the  1st  of  Augast  It 
were  thought  at  the  time  that  five  treatments  were  probably  more  tba: 
were  necessary.  The  question  then  arose  as  to  liow  few  sprayinfs 
would  be  necessary  to  i)revent  the  disease.  It  was  deemed  best,  there 
fore,  in  planning  this  experiment  to  take  the  standard  fungicide  iii'l 
find  the  least  number  of  treatments  that  would  prevent  tlie  disease .i>i 
the  best  times  for  making  them.  On  account  of  the  beneficial  resale* 
from  sj^raying  the  experimental  trees  in  1892,  the  owners  decidul  > 
spray  the  whole  orchard  in  1893.  In  doing  this  the  suggestions  of  tU 
Department  were  followed  quite  closely  and  a  record  of  the  work  wa> 
kept,  so  that  it  furnishes  an  interesting  example  of  the  success  of  th 
treatment  and  its  cost  when  done  on  a  large  scale. 

The  work,  tlierefore,  may  properly  be  discussed  under  two  heads,  I 
an  experiment  to  determine  the  least  number  of  treatments  with  B<>r 
deaux  mixture  necessary  to  prevent  leaf-blight,  and  (2)  an  experimeot 
to  ascertain  the  actual  cost  of  treating  a  large  orchard  with  Bordeaax 
mixture  four  times. 

TREATMENT   TO    PREVENT   LEAF-BLIGHT. 

The  plan  of  the  first  exi>eriment  was  as  follows:  A  portion  of  the 
orchard  was  selected  which  was  uniform  and  where  there  were  few 
niissiuir  trees.  Eight  plats  of  20  trees  each  (two  rows  of  10  trees  ea^b) 
were  laid  off  side  by  side  and  numbered  1  to  8.  A  control  plat  of  the 
same  size  as  the  numbered  plats,  2  rows  wide  and  10  rows  long,  ^i^^? 
left  at  the  beginning  of  the  series,  and  another  at  the  end.  CJontiuniiig 
from  the  second  control  plat,  8  duplicate  plats  were  laid  off  and  nam 
bered  1'  to  8^     A  third  control  plat  followed  8*. 

Plats  1  and  1'  were  treated  April  24,  1  treatment. 

Plats  2  and  2'  were  treated  May  1,  1  treatment. 

Plats  3  and  3*  were  treated  May  15,  1  treatment. 

Plats  4  and  4'  were  treated  June  1,  1  treatment. 

Plats  5  and  5'  were  treated  May  1  and  15,  2  treatments. 

Plats  6  and  6'  were  treated  May  1  and  15  and  June  1,  3  treatments. 

Plats  7  and  7^  were  treated  May  1  and  15  and  June  1  and  15,  4  treatments. 

Plats  8  and  8'  were  treated  June  1  and  15,  2  treatments. 

It  was  desired  to  determine  the  most  critical  time  in  the  treatment 
of  the  disease  by  making  one  single  treatment  at  different  times  anrf 
observing  which  one  did  the  most  good.  The  Bordeaux  mixture  useil 
was  the  50-gallon  formula,  G  pounds  of  copper  sulphate  in  SOgallonso^ 
water,  with  enough  lime  to  neutralize  all  the  copper.  To  avoid  com- 
plications only  the  single  strength  of  the  fungicide  was  tried,  and  t^ 
experiment  was  limited  to  ascertaining  the  dates  and  the  number  of 
treatments.  The  spraying  was  superintended  by  Mr.  W.  H.  Berryniafl» 
the  manager  of  the  orchard.  The  first  application  was  made  just  after 
the  trees  had  come  apparently  into  full  foliage,  at  which  time  no  leaf- 
blight  had  yet  appeared.  The  four  treatments  of  plats  7  and  7^  vere 
given  so  as  to  be  sure  to  prevent  the  disease,  and  the  others  wer« 
simply  intermediates. 
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ResulU. — ^The  orchard  was  visited  and  careful  uotes  taken  on  Augnst 
2  and  again  on  October  12.  By  August  2  the  control  plats  had  lost  the 
greater  part  of  their  foliage.  Scarcely  one-fifth  remained  on  these  trees, 
and  this  was  rapidly  falling,  it  being  badly  affected  by  leaf-blight.  The 
contrast  between  unsprayed  and  the  sprayed  foliage  was  very  striking. 
All  tlie  sprayed  trees,  including  the  single  treatments,  looked  exceed- 
ingly well  as  compared  with  the  controls,  except  the  trees  sprayed  Ai)ril 
24.  These  showed  but  little  improvement  over  the  unsprayed  controls. 
The  other  plats,  which  had  been  sprayed  once,  while  appearing  to  retain 
full  foliage^had  begun  to  shed  their  leaves.  There  were  fewerspotson  the 
leaves  of  the  trees  sprayed  May  15  than  on  those  sprayed  May  1,  and  still 
less  on  those  sprayed  June  1.  In  fact,  the  latter  appeared  at  that 
time  to  be  an  almost  perfectly  successful  treatment  and  the  plat  was 
scarcely  inferior  to  those  which  received  two  or  even  four  treatments. 
By  October  12  the  controls  and  also  the  plat  sprayed  early  were  com- 
pletely defoliated.  All  the  trees  were  beginning  to  shed  normally  a 
little,  so  that  slight  differences  had  developed  which  were  not  apparent 
on  the  first  visit.  The  conclusions  from  a  study  of  these  results  areas 
follows; 

(1)  The  earliest  treatments  gave  the  iK)orest  results,  and  of  the  sin- 
gle treatments  there  was  an  increase  in  efi'ect  up  to  June  1.  Between 
May  15  and  June  1  there  was  but  slight  difference. 

(2)  Two  sprayings  (on  May  1  and  15  or  on  May  1  and  June  1)  left  so 
little  to  be  desired  that  they  may  be  considered  sufficient  treatment  for 
an  orchard.  The  improvement  from  the  additional  third  and  fourth 
treatments  was  very  slight  and  was  visible  only  at  the  close  of  the 
season. 

(3)  Pear  leaf-blight  on  orchard  trees  in  this  section  of  Virginia  does 
not  commence  its  work  early  in  the  season,  but  is  a  late-appearing 
fungus.  It  develops  on  the  foliage  after  the  leaves  are  quite  mature 
and  continues  to  multiply  after  August  1.  The  attacks  of  fungi  which 
caused  differences  to  appear  between  plats  2  to  8  came  mostly  after 
August  2,  long  after  the  spraying  was  done,  thus  indicating  that  it  was 
the  thoroughness  with  which  the  trees  were  covered  or  the  amount  of 
fungicide  on  them  that  was  important  rather  than  the  time  when  it  was 
applied. 

(4)  From  the  results  it  would  seem  ti  at  the  first  spraying  should  be 
postponed  until  late  in  the  spring,  in  order  to  have  the  fungicide  fresh  on 
the  leaves  during  the  first  attacks  of  the  disease,  but  should  be  made 
early  enough  to  get  ahead  of  the  fungus.  The  second  treatment  should 
be  made  just  ahead  of  the  principal  attack  of  the  fungus  and  late 
enongh  so  as  to  last  well  through  the  season.  A  leaf  thoroughly 
sprayed  once  as  late  as  June  seemed  to  be  protected  for  the  rest  of  the 
season.  The  disadvantage  of  the  early  treatment  is  apparently  due  to 
the  long  exposure  of  the  fungicide  to  the  weather  before  the  critical 
time. 
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(.3)  These  results  indicate  that  for  Virg^ia  the  first  treatment  ^^' 
l>e  made  between  May  15  and  June  1  or  even  on  the  latter  date,  and  U 
regions  farther  north  at  correspondingly  later  dat^s;  or  to  stiUi»ffi^ 
proposition  in  general  terms,  the  first  spraying  shoald  be  given  tn  n. 
four  to  six  weeks  after  the  trees  blossom,  and  the  second  treatmen* 
should  be  made  one  month  later. 

The  question  naturally  arises  whether  these  results  can  be  relied  u|*"tj 
without  rei>etition  during  a  series  of  years.  Of  course  one  would  \^ 
much  safer  if  they  were  repeated  at  least  one  season.  Pear  leaf-bli^iit. 
however,  is  well  known  to  be  a  very  regular  disease,  both  i\s  to  pwi 
lence  and  severity,  and  exceptionally  uniform  during  ditferent  seaj^inr 
This  constant  character  of  the  disease  makes  the  conrliisioiis  ii;ii' ' 
safer  than  they  would  be  with  almost  any  other  fungous  disease. 

It  may  be  well  to  state  that  these  conclusions  do  not  apply  tounrstrr 
stock  or  to  trees  which  for  any  reason  make  a  new  growth  late  in  ti^ 
season.  In  another  part  of  the  orchard  in  cjuestion  a  block  of  tft- 
which  had  been  pruned  back  severely  to  renew  the  whole  top  ^-^^ 
sprayed  fcmr  times,  the  last  treatment  being  on  June  30.  The*^^  tn-e* 
made  3  to  5  fi»et  of  growth  and  at  the  close  of  the  sea^*on  the  last  i'  ^^^ 
8  inches  of  the  more  vigorous  shoots,  which  had  doubtic:ss  •^>wij  nt^^' 
the  last  treatment,  were  either  defoliated  or  spotted  with  leaf-blijibt. 
From  this  it  is  evidenl  that  trees  putting  out  new  growth  require  iJ'/'^J 
tional  sprayings  to  protect  the  new  leaves  as  they  api>ear. 

TREATMENT   OP   THE   ORCIIAKD   AS   A    WHOLE. 

The  orchard  as  a  whole  was  sprayed  witli  the  same  strength  of  l>'^r 
deaux  mixture  as  the  experimental  plats,  i.  e.,  the  50- gallon  lorwn^- 
In  making  the  mixture  a  method  of  preparing  and  using  a  stoot  sola- 
tion  of  coppt'r  sulphate  was  devised,  which  saved  the  time  reQiiin"*^  '<| 
weigh  out  and  dissolve  the  copper  salt  for  each  separate  (piiintity  •»• 
the  mixture.  At  the  suggestion  of  the  waiter  the  plan  has  siiu'i*  l>''f •■ 
tried  in  New  Jersey  and  New  York,  and  has  proved  to  be  a  jri^a^  ^-^^ 
ing  of  time  where  a  large  amount  of  sjn-aying  is  to  be  done,  A  baJ'*' 
holding  oO  gallons  should  be  selected  and  100  pounds  of  copin^r  t^"' 
phate  (large  crystals  ciui  be  used)  susi)e'.i(led  in  a  basket  or  »  pi**^*' ''' 
coarse  sacking  in  the  upper  part  of  it.  The  barrel  is  then  fille<l  ^^i'^ 
water.  In  the  course  of  a  day  or  two  all  the  copper  will  be  dis><>lvi' • 
The  basket  is  then  removed  and  more  water  is  added  until  thebarni 
is  again  full.  This  second  addition  of  water  is  necessary  to  till  tlJ»' 
space  which  was  occupied  by  the  copi)er  before  it  was  dissolved.  1'^^^" 
gallon  of  this  solution  will  contain  2  pounds  of  the  copi)er  salt.  If  ^"*' 
copper  salt  is  placed  in  the  bottom  of  the  barrel,  it  will  be  dissolvt^^ 
oidy  with  diiiiculty.  It  should  be  noted  that  considerably  less  tban^^^ 
gallons  of  water  is  added,  owing  to  the  fact  that  the  copper  oci^F^ 
some  of  the  space,  but  that  the  linal  solution  of  coi)per  sulphate  it«" 
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w^ater  makas  the  50  gallons.  If  a  greater  or  less  amount  of  stock  solu- 
tion is  to  be  made  up,  the  vessel  must  first  be  measui*ed  and  a  mark 
made  to  indicate  the  required  amount^  and  then  the  solution  made  up 
to  this  mark*  For  example,  if  40  pounds  of  copper  is  desired  in  stock 
solution^  do  not  add  20  gallons  of  water  to  it,  because  the  resulting 
solution  would  then  contain  more  than  20  gallons,  but  instead  make  a 
20  gallon  measure  on  some  convenient  vessel  and  make  the  solution  up 
to  the  20'gallon  mark. 

The  lime  may  also  be  kept  ready  mixed  for  use.  It  should  be  slaked 
and  run  off  as  a  paste,  and  should  then  be  stored  in  barrels  buried  in 
the  ground.  A  tight  barrel  should  be  placed  beside  the  copper  sulphate 
barrel  and  filled  about  one-fourth  full  of  the  lime  paste,  and  then  water 
should  be  added  until  the  barrel  is  nearly  full. 

In  making  up  the  Bordeaux  mixture  it  is  only  necessary  to  draw  off 
the  required  amount  of  copper  solution  and  pour  it  into  the  tank  while 
it  is  being  filled  with  water.  When  the  tank  is  nearly  full  add  several 
pailfuls  of  the  milk  of  lime,  obtained  by  stirring  the  lime  paste  and 
water  together,  allowing  it  to  settle  a  few  seconds  and  then  dipping  it  off. 
By  using  the  yellow  prussiate  of  potash  test*  it  is  easy  to  determine 
when  sufficient  lime  has  been  added.  The  operator  soon  learns  the  cor- 
lect  color  of  the  mixture,  and  this  serves  as  a  guide  as  to  when  to  make 
the  test.  All  the  material  which  goes  into  the  tank  should  be  strained 
through  a  sieve.  In  the  case  in  question  a  sieve  was  made  by  tacking 
a  scjuare  foot  of  rather  heavy  brass  wire  netting,  with  meshes  20  to  the 
inch,  over  the  end  of  a  funnel-shaped  box. 

The  spraying  outfit  used  was  a  150-gallon  hogshead,  mounted  on  a 
wa{;:on.  In  it  was  placed  a  Xo.  2  Nixon  pump,  supplied  with  two  hose, 
each  24  feet  long,  and  a  0-foot  brass  tube,  with  stopcock  and  Vermorel 
nozzle.  One  man  drove  and  pumped  while  two  men  directed  the  spray. 
As  they  passed  between  the  rows  each  man  sprayed  one  side  of  a  row. 
The  brass  tubes  enabled  them  to  cover  the  trees  thoroughly  from  the 
ground,  except  the  tops  of  a  few  of  the  tallest.  The  nozzles  gave  a 
fine,  misty  spray.  The  endeavor  was  to  touch  every  part  of  the  tree 
with  the  spray,  but  only  for  an  instant.  It  was  generally  necessary  to 
stop  the  team  a  few  seconds  at  a  few  of  the  trees,  but  the  greater  part 
of  the  work  was  done  while  the  team  was  moving  slowly  along.  If  the 
trees  had  been  small  they  could  have  been  covered  without  stopping. 
Two  outfits  as  described  above  were  used  in  the  work,  and  it  took  twelve 
days  to  go  over  the  entire  orchard  once.  It  was  sprayed  four  times,  the 
cost  of  the  whole  workt  being  about  as  follows: 


•This  test  is  simply  tho  addition  of  a  few  drops  of  a  solutfou  of  ferrocyanide  of 
potassium.  This  sohition  is  raaile  by  dissolving;  oiro-half  onnce  of  the  substauoo  in 
2  or  3  ounces  of  water,  and  if  on  the  addition  of  a  few  drops  to  the  Bordeaux  mix- 
turo  a  brownish  color  appears,  more  lime  sliould  be  added. 

t  The  entire  expense  of  the  work  herein  described  was  borne  by  the  Old  Dommiou 
Fnut  Company. 
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1  white  man,  at  $1.25  per  day,  48  days - 

5  colored  men,  at  75  cents  j»er  day,  48  days 1^ 

2  teams,  with  wagons,  at  $2  each  per  day,  48  days 

Total  labor f-- 

Chemicals 

Wear  and  tear  <m  wprayers 

(iraud  total "*- 

It  will  be  seen  from  the  foregoing  that  the  cost  of  treating  one  ii>^ 
four  times  (estimating  1(>,000  trees)  was  3  cents  and  2  mills,  the  cih:  •: 
treating  one  tree  once  was  8  mills,  aud  the  <5ost  of  treating  one  ;r.r 
(estimating  203  acres)  was  $2.56. 

It  is  undoubtedly  true  that  the  four  treatments  were  more  than  wr- 
necessary,  and  that  two  sprayings  well  done  would  be  all  that  eonld  • 
desired,  as  shown  by  the  experimentid  plats.  In  other  words,  hud  :i- 
facts  brought  out  by  the  experiment  been  known  at  the  beginniiiii.tL'^ 
cost  of  spraying  the  orchard  could  have  been  reduced  one- half. 

It  is  important  to  notice  that  the  principal  cost  was  the  labor  in  ai»i  - 
ing  the  mixture,  the  men  and  teams  costing  more  than  four-fifths  oKi.^ 
total  amount.    The  cost  of  the  fungicide  and  apparatus  was  a  relative ! 
small  matter.    This  suggests  that  future  experiments  should  be  dimr^  i 
toward  imi)roving  the  means  of  distributing  the  fungicide,  aud  tberx :  y 
reducing  the  amount  of  labor  requireil. 

DESCRIPTION  OF  PLATES. 

Platk  XXXII.— Bartlett  pear  tree  sprayed  with  Bordeaux  mixtare. 
Plate  xxxiii.— Bartlett  pear  tree  untreated  and  defoliated  by  leaf-blight 


EXPERIMENTS    WITH     FUNGICIDES   TO    PREVENT    LEAF-BLIGHT 

OF  nOrsery  stock. 

By  D.  0.  Fairchild. 

The  following  paper  gives  details  of  experiments  carried  on  at  Gc"^^^^' 
X.  Y.,  to  prevent  leaf-blight  of  pear  and  other  seedlings.  An  absinn  t 
of  the  work  has  alreivdy  been  published,*  but  in  this  paper  there  ffii- 
be  given  in  detail  the  various  formulie  used,  with  notes  upon  cbeniit'^' 
reactions  and  upon  the  effects  of  the  different  substances  employed. 

EXPERIMENTS  WITH  PEAR  SEEDLINGS. 

The  experiment  with  pear  seedlings  was  carried  on  in  oodperati^^ 
with  Prof.  S.  A.  Beach,  botanist  of  the  New  York  State  Exi>eriment  Sta 
tion.  1  wish  here  to  express  my  thanks  to  him  for  his  careful  i^ttenuoo 
to  the  planting  aud  cultivation  of  the  seedlings,  for  his  assistam^e  ri 
their  treatment,  and  for  his  valuable  aid  in  taking  notes  uiw>f'  ^^'^ 
results. 


•  Report  of  Sec.  of  Agr.  for  1892,  pp.  224-229. 
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Bartlptp    Pear    Trff    Sprwfd   with    Bordeaux    Mixture. 
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Bartleti    Pear   Trff    Untrfatfi)   and   Defoliated   by    Leaf-blight. 
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The  exx)erimeiital  block  was  situated  only  a  few  feet  soutb  of  the  main 
ursery  experiment  described  in  a  previous  paper.*  All  rows  ran  north 
i)d  south,  at  right  angles  to  the  rows  of  the  main  experiment.  Each 
)w  was  20  feet  long  and  at  first  consisted  of  about  250  small  seedlings, 
ut  these  were  thinned  out  until  only  from  130  to  150  remained. 
The  seed  for  the  experiment  was  received,  through  the  kindness  of 
[r.  S.  D.  Willard,  from  Vilmorin,  Andrieux  &  Co.,  of  Paris,  in  Febru- 
ry,  1891,  It  was  imported  mixed  with  moist  sand  and  kept  in  the 
:e  house  until  April  20,  1892,  when  it  was  sown  in  shallow  furrows,  4 
iches  wide  by  2  inches  deep,  and  covered  with  earth.  Over  the  earth 
thin  layer  of  muck  was  spread. 

The  fall  previous  the  ground  had  been  sown  to  rye,  which  was  plowed 
iider  in  the  spring,  before  planting  the  seeds.  The  land  had  been 
ccupied  by  potatoes  the  year  before,  but  no  fertilizers  had  been  applied 
)  it.  Hence  the  soil  was  not  in  the  highest  state  of  fertility,  and  it  is 
i)t  surprising  that  in  a  part  of  the  field  only  a  feeble  growth  was  made 
y  the  seedlings.  The  usual  methods  of  cultivation  were  employed. 
The  arrangement  of  the  rows  was  somewhat  irregular,  but  this  was 
rou*j:lit  about  in  the  attempt  to  separate  all  rows  receiving  like  prep- 
rations  by  as  much  ground  as  possible.  This  method  of  treating 
nplicate  rows  has  many  advantages,  and  in  fact  should  be  considered 
s  essential  to  the  settlement  of  problems  like  the  one  here  involved. 
A  spraying  apparatus  of  my  own  contrivance  was  employed,  consist- 
ij?  of  a  small  Johnson  hand  force-pump  fastened  into  a  papier  mache 
ail  by  means  of  a  thumbscrew.  When  many  mixtures  are  to  be  em 
loyed  this  apparatus  has  several  advantages  over  the  knapsack  pump, 
he  principal  one  being  the  ease  with  which  it  can  be  cleaned.  With 
everal  feet  of  hose,  rows  of  considerable  length  can  be  very  effectually 
prayed.    The  Vermorel  nozzle  with  a  lance  was  employed. 

In  spraying  care  was  taken  that  every  leaf  should  be  touched.  The 
periods  elapsing  between  the  treatments  were  not  long  enough,  it  is 
K?lieved,  to  allow  the  best  mixtures  to  be  washed  oflF.  In  one  or  two 
ases  it  was  found  that  the  untreated  adjacent  rows  had  received 
<^oasional  sprayings  and  it  may  be  possible  that  an  imperceptible  mist 
ni8  blown  upon  the  control  rows  oftener  than  was  observable,  these 
)eing  only  3  feet  apart.  It  is  believed,  however,  that  this  treatment 
'f  controls  was  so  slight  as  not  to  vitiate  the  results  in  any  way.  The 
180  of  screens,  made  of  light  cloth  or  paper,  to  protect  the  control 
0W8  during  treatment,  would  obviate  any  such  difficulty. 
The  writer  wishes  to  express  his  thanks  to  Messrs.  W.  T.  Swingle 
md  P.  H.  Dorsett,  who  assisted  him  very  materially  by  suggestions 
md  advice  in  the  preparation  of  the  fungicides.  The  preparations  de- 
w?ribed  below  were,  so  far  as  my  knowledge  goes,  first  prepared  by  the 
Jarties  above  named.    Those  not  mentioned  were  of  my  own  invention  or 


'  Jour,  of  Mycol.,  vol.  vii,  pp.  240-264. 
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had  been  previously  employed  by  others.  Nos.  2,  18, 19,  20, 21,  awl  2. 
were  first  prepared  by  Mr.  Galloway  and  Mr.  Swingle  in  experiinfii> 
with  wbeat  rust  at  Garrett  Park,  Md. 

As  it  seemed  advisable  to  adopt  some  arbitrary  standard  with  wLi  L 
a  eouiparisou  of  the  different  substances  could  be  made,  it  was  decKr' 
to  take  as  a  standard  the  proportion  of  one  part  by  weight  of  the  nji '  i' 
forming  the  base  of  the  salt  to  1,000  parts  of  water.  In  the  cop[s: 
preiiarations  it  is  1 : 1,000 ;  in  the  iron  and  zinc  compounds.  2  :l,Ol)0.  it 
must  not  be  supposed,  however,  that  these  are  in  all  cases  cliemica:  y 
accurate,  since  the  substances  used  were  not  chemically  pure  and  iLt 
water  was  not  distilled.  The  same  conditions  prevailing,  however,  r^' 
each  preparation  it  is  thought  that  the  comparative  strengths  are  xW 
same.  One  gallon  of  water  was  calculated  to  weigh  3,783  grams,  ai  «i 
3.78  grams  of  copper  or  7.56  grams  of  zinc  or  iron,  generally  in  the  f'-ni 
of  a  sulphate,  were  used  in  the  preparation  of  the  mixtures.  The  }»n» 
portion  of  the  atomic  to  molecular  weight  gave  the  required  weight  *'i 
the  salt  to  be  used.  In  the  preparation  of  the  fungicides  anoth^  iH»int 
was  kept  constantly  in  view,  viz,  that  no  substance  not  in  the  fiDtf^t 
possible  state  of  division  should  be  sprayed  upon  the  seedlings.  In 
order  to  secure  the  chemicals  in  this  condition  it  was  necessary  to  jjre 
pare  precipitates  and  apply  them  before  they  became  dry. 

It  has  been  found  that  dry,  insoluble  copi)er  compounds,  like  cnprir 
carbonate,  when  mixed  with  water  do  not  split  up  into  their  smallt-:?! 
components,  and  hence  do  not  adhere  to  the  foliage  as  tenaciously  its 
freshly  prepared  precipitates  of  the  same  substances.  As  will  bt 
inferred  from  the  above,  the  preparation  of  each  chemical  necessitateii 
tlie  use  of  two  or  more  ingredients,  one  the  salt  of  the  metal  and  the 
otlier  an  alkaline  salt.  With  four  exceptions  the  subst^uices  were  all 
insoluble  compounds,  and  by  numerous  titrations  the  optimum  proiw 
tion  of  the  salt  containing  the  metal  to  that  containing  the  alkah  was 
established.  By  optimum  is  here  meant  that  proportion  which  gave 
the  lif>litest  and  most  floeculent  precipitate.  Of  two  precipitates  of 
the  same  salt,  other  things  being  equal,  that  one  which  remains 
longest  suspended  in  the  water  is,  according  to  the  writer's  idea,  l>e<t 
suited  for  a  fungicide.  A  rapidly  settling  fungicide  is  to  be  avoided  if 
possible* 

A  test  with  potassium  ferrocyanide  was  made  to  ascertain  if  any 
cupric  sulphate  remained  in  solution.  As  explained  subsequently,  there 
was  present  in  all  the  mixtures  a  soluble  salt,  resulting  fromthe  com* 
bination  of  the  alkali  with  the  acid  of  the  metal  salt.  This  is  indi- 
cated by  the  notes  given  after  the  name  of  the  fungicide. 

The  plan  of  the  experiment  was  made  as  simple  as  possible.  Twenty- 
five  substances  mixed  in  water  were  applied  to  50  rows  of  seedliusrs, 
that  is,  each  substance  was  applied  to  2  rows.  These  rows  did  not 
stand  side  by  side,  but  were  separated  by  at  least  60  feet.  On  each 
side  of  every  treated  row  stood  an  untreated  one  to  serve  for  comiiari- 


341 

»f)iu  Thus  102  rows  were  planted,  51  standing  south  of  a  5foot  alley, 
md  51  north.  Every  other  row  in  the  south  block  was  treated,  begin- 
liug  with  the  second  row.  Each  treatment  made  on  the  south  block 
Evas  duplicated  upon  the  north  block,  rows  treated  with  the  same  sub- 
stances being  placed  as  far  apart  as  possible,  in  no  case  nearer  than 
flO  feet.  All  rows  were  planted  with  seed  from  the  same  lot  and  as 
aearly  as  possible  in  the  same  manner.  They  were  given  precisely  the 
ijaine  normal  nursery  treatment,  being  thinned  out,  hoed,  and  cultivated 
as  nearly  as  possible  on  the  same  days.  The  seeds  germinated  normally 
and  produced  "  stands"  of  uniform  vigor,  and  not  until  the  influence 
i)f  the  soil  began  to  make  itself  felt  was  there  the  slightest  diftereuce 
noticeable  between  any  of  the  rows.  The  unevenness  of  the  soil, 
however,  soon  disturbed  this  uniformity  and  proved  a  more  i>otent  fac- 
tor than  the  disease,  but  owing  to  the  arrangement  of  the  rows  in 
duplicate  it  in  no  way  disturbed  the  experiment. 

The  twenty-five  chemicals  which  it  was  designed  to  test  were  all  care- 
fully weighed  out,  and  concentrated  solutions  were  prepared  during  the 
winter  of  1891-92  in  the  Department  and  shipped  to  Geneva  ready  to 
be  diluted  and  applied  to  the  seedlings  with  a  sprayer. 

The  test  of  the  preparations  must  be  considered  as  wholly  prelimi- 
nary and  designed  to  form  a  basis  for  further  investigations.  Hence 
the  fact  that  a  large  number  of  the  substances  failed  to  prevent  the 
disease  by  no  means  signifies  that  they  may  not  yet  x)rove  to  be  true 
fungicides  when  of  a  suitable  strength.  According  to  the  writer's 
notion,  there  is  one  requisite  for,  and  two  main  limitations  to,  the  prep- 
aration of  a  valuable  fungicide.  The  requisite  is  that  the  prepara- 
tion be  a  true  fungicide  and  prevent  infection  from  tiie  disease.  The 
limitations  are,  (1)  that  the  expense  of  the  material  and  its  application, 
including  the^  element  of  danger,  shall  not  be  greater  than  the  benefit 
will  warrant;  and  (2)  that  the  eflfect  upon  the  plant  to  be  protected 
shall  not  be  injurious.  Any  substance  which  fulfils  the  above  require- 
ments and  does  not  overstep  the  limitations  will  prove  a  valuable  fungi 
cide. 

Before  it  is  possible  to  thoroughly  test  preparations  with  regard  to 
the  limitations  above  mentioned,  it  is  necessary  to  gain  some  idea,  as 
to  what  mixtures  are  likely  to  be  available  for  use  and  to  eliminate 
those  which  from  a  combination  of  injurious  and  nonfnngicithil  prop- 
ertios  are  manifestly  unworthy  of  further  trials.  In  the  summary  the 
vnrious  niixtures  Inuve  been  grouped  into  three  classes,  clearly  showing 
^hieh  are  likely  t-)  be  valuable. 

In  designating  the  different  mixtures  the  exact  chemical  name  of 
the  supposed  active  salt  has  been  used  wherever  the  composition  of 
such  is  known,  otherwise  the  less  specific  tille  has  been  given. 

The  following  is  a  list  of  the  substances  U8ed,  with  the  formulae  for 
their  preparation  and  a  statement  of  their  effect  upon  the  seedlings. 
The  term  "mixture"  is  here  used  in  its  broadest  sense,  to  include  the 
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whole  product  of  the  chemical  reaction  which  takes  place  when  t^ 
or  more  salts  in  solution  are  added  together.  In  the  majority  of  case, 
the  mixture  was  a  solution  of  sodium  or  potassium  sulphate,  with  di 
insoluble  metallic  salt,  either  copper,  zinc,  or  iron.  The  remarks  uixr3 
the  effect  of  the  different  preparations  are  designed  as  an  aid  to  tli*.- 
who  may  wish  to  make  further  trials  with  them. 

In  order  to  get  more  definite  ideas  as  to  the  preventive  effects  of  tk 
various  preparations,  six  grades  were  established.  These  were  arhi 
trarily  chosen  as  follows:  Grade  1,  in  which  were  placed  all  roirs  iii 
which  the  injury  to  the  foliage  amounted  to  from  1  to  15  per  cent;  gradf 
2,  from  16  to  30  per  cent;  grade  3,  from  31  to  50  per  cent;  grade 4. 
from  51  to  70  per  cent;  grade  5,  from  71  to  85  per  cent;  grade  6,  fron: 
80  to  100  per  cent.  The  grade  in  which  eaeh  row  was  placed  wa^ 
deci<le<l  on  after  a  careful  examination  and  comparison  by  Prof.  Beach 
and  myself.  It  is  believed  that  the  comparative  injury  done  by  tb*- 
disease  upon  the  different  rows  is  for  all  practical  purjwses  sbovn  as 
faithfully  in  this  way  as  it  could  have  been  if  every  seedling  hadbeeu 
counted  and  its  condition  tabulated.  The  grading  was  donetvkt. 
once  on  September  2  and  again  on  October  13. 

Under  the  description  of  each  preparation  there  is  given  a  compan 
son  of  ea^.h  treated  row  with  the  two  adja<5ent  untreated  ones.  In  ordrf 
to  make  a  fair  comparison  the  average  of  the  two  untreated  rows  wa^ 
taken,  and  with  this  the  treated  row  was  compared. 

Mixtures  and  solutions  tested.^lu  the  twenty-five  mixtures  Ae&cnM 
below,  where  not  otherwise  stated  the  ingredients  were  each  dissolve^! 
separately  in  1  quart  of  water  and  thoroughly  mixed  together.  Tbe 
mixture  was  then  made  up  to  1  gallon,  and  1  quart  of  this  wa.s  applied 
to  each  row  of  130-150  seedlings  on  each  of  the  following  dates:  (1 
June  3-5,  (2)  June  14  and  15,  (3)  July  6,  (4)  July  20,  (5)  August  1,  it. 
August  15. 

J(0.  1.— BASIC  CUPRIC  ACETATE   MIXTVRE. 

(Rows  1  and  V.) 
11.90  grams  of  copper  acetate  (basic  refined  powder). 
Wet  up  to  a  thick  paste  and  allowed  to  stand  24  hours  or  more  before  mixing  m 

eallou  of  water.  ...^^jinc 

Chemical  tio/e^.-This  refined  powder  is  evidently  a  tnbasic  acetat^j,  and,  weord i  £ 

to  Watts'  Dictionary  of  Chemistry,  new  edition,  vol.  i,  p.  10,  has  the  fommla-tu  . 

Cn^'.2aq.^3CuO,   Ac-A   Ac.02aq.=2(HO,  CuA')Cu(OH)-:.     The  baaic  .c^t^ta. 

been  used  previously  (see  Div.  of  Veg.  Path.  Bull.   No.  3,  pp.  11  and  fo.    A^ 

Beucker,  Georges.    <Prog.  Agr.  et  Vit.,  Dec.  7, 1890,  pp.  510^16.) 
Bemarks.-Thi^  mixture  is  easier  to   prepare,  covem  the  fobage  M  ^e",  » 

adheres  as  well  as  amraoniacal  solution.    It  proved  more  effective  in  «*«^^"« 

progress  of  the  disease  and  was  not  injurious.    The  treated  rows  were  ^^^'^^ 

better  than  adjacent  untreated  rows  on  September  2,  and  U  and  1  ou  Octowr  ^. 

(The  number  first  mentioned,  denoting  superiority,  refers  to  the  onginU  row  ^  . 

the  second  to  the  duplicate  row  (1  •).) 
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No.  2.— COPPER  BORATE  MIXTURE. 

(Rows  2  and  2>.) 

14.90  grams  cupric  sulphate  (CaSO^,  5HflO). 

16.39  grams  sodium  borate  (borax)  (Na2B407y  lOHjO). 

1  gallon  of  water. 
^hemical  note*.— The  borate  has  probably  the  formula  (CugH)B03  -f  ^  aq.,  which 
being  decomposed  by  the  water  becomes  CuBO*.  3CuH0  +  i  aq.  (see  Watts' 
?tionary  of  Chemistry,  old  od..  1863,  p.  643).  The  substance  was  used  as  a  dried 
;(i[)itate  by  I^odeman,*  but  it  was  first  proposed  in  its  present  form  by  W.  T. 
inglo  and  used  for  rust  of  wheat. t  The  reaction  would  be  represented  by  the 
l(»wing  formula:  CuS04,5H20  -f  NajB4OT,10n,O  =  CUB4O,  -|-  Na.S04  -f  ISHjO.  It 
therefore  sprayed  upon  the  plant  in  the  form  of  a  copper  borate  and  a  sodium 
Ix>hate. 

liemai'ks, — This  mixture  is  more  difScult  to  prepare  and  does  not  cover  the  foliage 
well,  but  adheres  better  than  ammouiacal  solution.  It  proved  more  effective  in 
arding  the  disease  and  was  not  injurious.  The  treated  rows  were  1  and  2  grades 
tter  than  adjacent  untreated  rows  on  September  2,  and  2^  and  1  on  October  13.  It  is 
e  of  the  most  promising  mixtures  as  regards  efficacy,  and  might  be  tried  stronger. 

No.   3. — COPPER  BASIC  CARBONATE  MIXTURE. 

(Rows  3  and  3'.) 

14.90  grams  cupric    sulphate    (CUSO4,  SHgO). 

14.90  grams  sodium  carbonate  (Na^COsH-  IOH3O). 

1  gallon  of  water. 
Chemieal  iiofes.— This  precipitate  when  first  formed  probably  has  the  following 
rniula:  CuCOj,  CuOiHa,  H2O,  but  it  rapidly  becomes  CUCO3,  CuOsHj  (see  Watts' 
ictionary  1888,  p.  698).  It  is  the  mixture  previously  known  as  the  "Masson^' 
ixtureandis  identical  with  the  first  compound  formed  in  the  preparation  of  modi- 
hI  eau  celeste.  The  reaction  is  expressed  as  follows:  CUSO4,  5H2O -^  NajCO), 
1H2O  =  CuCO J  -f-Na2S04  -f  ISHiO.  The  preparation,  therefore,  reaches  the  plant 
the  form  of  a  copper  carbonate  and  a  sodium  sulphate  combined. 
Remarks. — lliis  mixture  is  more  difficult  to  prepare  than  the  ammoniacal  solution, 
ut  it  covers  the  foliage  and  adheres  about  as  well.  It  proved  more  effective  in 
itarding  the  progress  of  the  disease  and  was  not  injurious.  The  treated  rows  were 
and  2  grades  better  than  adjacent  nntreated  rows  on  September  2,  and  3  and  2  on 
ctober  13.  It  is  one  of  the  most  promising  of  the  new  fungicides  as  regards  efficacy 
ud  should  be  tried  stronger. 

No.  4.— AMMONIACAL  COPPER  CARBONATE  SOLUTION. 

(Rows  4  and  4'.) 
7.03  grams  cupric  basic  carbonate  (copper  carbonate)  (2CuO,  C0a(0H).2). 
50  c.  c.  of  water. 

150  c.  c.  of  aqua  ammonia,  26  per  cent  (stronger  water  of  aunnonia)  (NH4HO.) 
1  gallon  of  water. 
The  carbonate  is  wet  up  in  the  small  quantity  of  water  to  a  thin  paste,  and  after 
kfew  minutes  the  ammonia  is  added  and  the  solution  thus  formed  made  up  to  1 
gallon. 

Chemical  notes. — The  reactions  for  this  fungicide,  which  is  the  ammoniacal  solution 
IB  ordinarily  used,  with  the  addition  of  more  ammonia  than  common,  have  been  pub- 
isUed  by  F.  D.  Chester  in  the  Journal  of  Mycology,  vol.  vi,  p.  23.  A  large  quantity 
>f  ammonia  was  found  necessary  to  a  coinplete  solution  of  the  carbonate,  but  it  was 
'^^gWy  injurious. 


•  Lodeman,  E.  G.   N.  Y.  Cornell  Agr.  Exp.  Sta.,  Bull.  No.  35,  pp.  327,  331. 
t  Jour,  of  Mycol.,  vol.  vii.  No.  3,  May,  1893,  p.  201. 
23192— No.  4 2 
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Bemark9. — This  Bolntion  was  taken  as  the  standard  with  which  theotiv^. 
compared,  although  it  injured  the  leaves  and  necessitated  a  dilation  to  '2  'Z>- 
The  excess  of  ammonia  necessary  to  dissolve  the  carbonate  was  probabl}  xh- 
of  the  injury.    The  grading  was  not  npon  the  injury,  but  only  as  pe<s:a^l^tbei^ 
ease.    The  manner  in  which  this  solution  spreads  and  adheres  is  well  knc^i 
forms  a  basis  for  comparison.    The  treated  rows  were  graded  —  1  and  1.  or  w»  •**.;' 
than  adjacent  untreated  rows,  on  September  2  and  5,  and  1  better  on  October  t- 

No.  5.~CUPIUC  FERROCYANIDE  MIXTrRE. 

(Rows  5  and  5».) 
U.iM)  grams  cnpric  sulphate  (CuSO*,  SItjO). 
22.35  grams  potassium  ferrocyanide  (yellow  prnssiate  of  potash)  K4FeCy*. 

3H:0. 
1  gallon  of  water. 
Chemical  notes. — A  well-defined  chemical  compound,  with  the  formala  Cn.Fe  ' 
with  possibly  CuK  ferrocyanide  present  (see  Watts'  Dictionary,  l.  c.  l^^.  y  - 
There:ictions,  however,  were  not  obtainable.     It  is  used  ordinarily  as  a  delicare  '^. 
for  the  presence  of  Cu  in  solution.     According  to  observations  of  Mi»5  £.  A.  H>' 
worth,  spores  of  Cladosporium  fulvum  grow  luxuriantly  in  drops  of  wat^r  col*.^- 
ing  this  precipitate.    The  normal  reaction  would   be  as  follows:    CiiS<>4.'H.''- 
K4FeCy«,  3H:O=r:CuFeCy6-K4S04-  SH.O.     This  would  indicate  that  the  >ai>Ti: 
spraj-ed  upon  the  plants  wtis  a  combination  of  copper  ferrocyanide  and  }K.:a^*  ^ 
sulphate. 

Hemarks. — This  fungicide  is  more  difficult  to  prepare  than  ammonical  xtln-  « 
but  covers  the  foliage  as  well  and  adheres  about  as  well.  It  prove«i  scarcely  it  ^^ 
eftecti  ve,  but  did  not  iuj  ore  the  foliage.  The  treatod  rows  were  I  and  0  grade>  )•»  rr! 
than  the  adjacent  untreated  rows  on  September  2,  and  1|  and  0  on  Octol)er  1?.  ^  'f- 
ther  tests  are  necessary  with  a  stronger  mixture  to  settle  the  fnngicidal  valoe  oi  'i-* 
preparation 

No.  6,— CUPRIC  HYDRATK,    BLACK,  MIXTURE. 

(Rows  6  and  6'.) 
14. 90  grams  cupric  sulphate  (CuS04,  SH.^O). 
14.90  grams  potassium  hydrate  (KHO)  (caustic  potash). 
1  gallon  of  water. 

The  cupric  sulphate  and  the  potassium  hydrate  in  concentrated  solution  «>  i< 
minted  and  allowed  to  stand  until  the  mixture  became  black.  Then  the  whole  ^-« 
ma<le  up  to  1  gallon. 

Chemical  nolen. — According  to  Prescott  and  Johnson  (Qaalitative  Chemical  Ani.- 
ysis,  4th  ed.,  1891,  pp.  86-87),  the  combination  formeil  when  CUSO4  and  KH«'  ""■ 
allowe<1  to  stand  in  coutact  is  represented  by  the  formula  Cu30i(OH)2  if  the  '^  - 
tions  are  both  concentrated  and  the  KHO  is  added  to  saturation.  The  nonni'  r.*- 
tion  of  the  two  substances  as  given  above  will  be  CuSO^oHjO-fSKHO -< 
(HO)j-l-K jSO^+oHjO.  lu  the  substance  sprayed  upon  the  .plant  there  is,  thetvi.  r", 
a  combination  of  copper  hydroxide  and  potiissium  sulphate. 

liemarkfi. — This  mixture  is  more  difficult  to  prepare  and  does  not  cover  or  3'ib 
to  the  foliage  so  well  as  amniouiaeal  solution.     It  proved  more  effective  in  ret;ir«.: 
the  progress  of  the  disease  and  did  not  injure  the  foliage.     The  treateti  rows  win-t 
and  1  grades  better  than  adjacent  untreated  rows  on  September  2,  and  2i  ami  • 
October  13.     It  is  a  mixture  possessing  no  particular  merit,  and  is  markedly  luk-'f 
to  the  hydroxide  Nos.  7  and  8,  but  should  be  tried  stronger. 

No.  7. — CUPRIC  HYDROXIDK   MIXTCRK. 

(Rows  7  and  7'.) 
14.90  grams  cupric  sulphate  (CuSO<.  oHjO). 
29.80  grams  potassium  hydrate  (KHO). 
1  gallon  of  water. 
Prepared  in  the  same  way  as  No.  6,  but  applied  before  turning  to  the  hydrate 
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Ckew^ieal  note*, — The  original  inteDtion  was  to  have  the  formula  as  follows :  14.90 
gTaims  cnpric  salphate,  7.45  gratos  potassic  hydrate,  and  1  gallon  of  water,  hat  by 
a  mistake  the  KHO  was  doable  the  amount  of  cupric  sulphate  instead  of  being  only 
cue-half  the  amount.  The  original  would  have  formed  a  basic  sulphate,  since  KHO 
when  a<lded  short  of  saturation  to  CuSOi,  5HiO  gives  a  basic  sulphate  (see  Prescott 
and  Johnson,  {.  c,  pp.  86-^).  The  chemical  formula  of  the  hydroxide  would  be 
Ca(OH):,  and  in  addition  to  the  hydroxide  present  in  the  mixture  there  wonld  be 
3>otas8ium  sulphate.    The  reaction  is  the  same  as  for  \o.  6. 

liemarkn. — This  mixture  is  scarcely  more  difficult  to  prepare,  covers  the  foliage  as 
w  ell,  and  adheres  about  as  well  as  ammoniacal  solution.  It  proved  markedly  supe- 
rior iu  retarding  the  progress  of  the  disease,  but  injured  the  foliage  slightly.  The 
treated  rows  were  0  and  2  grades  better  than  adjacent  untreated  rows  on  September 
2,  and  2  and  2  better  on  October  13.  It  is  certainly  worthy  of  further  trial,  and 
is  marke<lly  superior  to  the  black  hydrate  No.  6. 

No.  8.— CUPRIC   HYDROXIDE  MI.XTURE. 

(Kows  8  and  8>.) 
14.90  grams  rupric  sulphate  (CuSOi,  5HiO). 
26.82  grama  potassium  hydrate  (KHO). 
1  gallon  of  water. 
Preparetl  exactly  as  No.  7. 

Chemical  notes,— Ti\i%  mixture,  which  was  intended  for  the  simple  hydroxide,  was, 
because  of  a  mistake  in  using  au  increased  amount  of  potassium  hydrate  instead 
of  a  diminished  amount  (26.83  grams  instead  of  8.27  grams),  applied  as  a  hydroxide, 
with  a  large  excess  of  KHO.  It  differed  from  No.  6  only  in  not  being  allowed  to 
stand  and  thus  become  a  black  hydrate  and  from  No.  7  in  having  less  KHO.  The 
Hiibstanres  in  the  sprayed  mixture  were  the  same  .as  iu  Nos.  6  and  7,  and  the  reaction 
would  be  the  same. 

Remarks. — In  ease  of  preparation  and  appli(<ation  and  in  adhesiveness  this  mixture 
is  like  No.  7.  It  proved  superior  to  ammoniacal  solution  in  retarding  the  disease, 
but  injured  the  foliage  slightly.  The  treated  rows  were  1^  and  ^  grades  better  than 
the  adjacent  untreated  rows  on  September  2,  and  0  and  1^  on  October  13.  It  is 
8li«>:htly  inferior  to  No.  7,  but  superior  to  No.  B.  It  differs  in  composition  in  no  essen- 
tial way  from  No.  7,  and  the  difference  iu  result  is  probably  not  signifiennt. 

No.   9.— TRlCrPRlC  ORTHOPHOSPIFATE. 

(Kows  9  and  9'.) 
14.90  grams  cupric  stilphato  (CuSO^,  5H>0). 
26.07  grams  sodium  phosphate  (NajHP04,  12H.2O). 
1  gallon  of  water. 
Chemical  notes, — The  pearly  blue  precipitate  thus  formed  is  in  all  probability  the 
tricupric  salt  mentioned  iu  Watts'  Dictionary*,  1866,  p.  560,  and  having  the  forumla  Cug 
l*jO^.    No  excess  of  CuSO*  was  observable  iu  the  supernatant  fluid.    The  mixture 
as  sprayed  upon  the  plants  was  com]>osed  of  co^jper  orthophosphate  and  sodium  sul- 
phate.   The  reaction  can  be  expressed  as  follows:  CuSO^,  5H20-t-Na..HP04,12H>0= 
CuHPO^  ^Na:S04-|-l7H.O. 

Uemarks. — This  mixture  is  more  ditlicult  to  prepare,  but  covers  the  foliage  better 
and  adheres  better  than  the  ammoniacal  solution.  It  proved  to  have  more  etBciency 
iu  retarding  the  progress  of  the  disease  and  did  not  injure  the  foliage.  The  treated 
ruwH  were  1^  and  ^  grades  better  than  adjacent  untreated  rows  on  September  2,  and 
^  and  0  on  October  13.     It  ih  a  mixture  worthy  of  further  trial. 

No.  10.— CUPRIC   POLYSULPHIDE   MIXTIRE. 

(Rows  10  and  10'.) 
i4.90  grams  cupric  sulphate  (€uS04,  5H;0). 
14.90  grams  potassium  sulphide  (K:8{  aud  KSs  with  intermediate  forms) 

(liver  of  sulphur). 
1  gallon  of  water. 
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Chemical  Nofe«.— rNecessarily  a  more  or  less  variable  compoand  from  the  fa*.:: 
the  liver  of  sulphur  is  a  variable  factor,  being  composed  of  tri  and  pento  sabh^^ 
with  the  intermediate  forms.  The  most  probable  formula  is  CqjS:  +  Ca.'S:  -^  >  :^ 
or  possibly  a  mixture  of  Cu»S  and  Cu^S*  (see  Watts,  Ibid,,  18W,  p.  76).  Cnpn.  < 
phate  seems  to  be  present  in  slight  excess,  and  from  the  reaction  it  is  eridt^or  :_ 
this  IS  combined  in  the  solution  with  potassium  sulphate. 

Kemarks, — This  fungicide  is  only  slightly  more  difficult  to  prepare^  cover*  tb'  f  C- 
a^e  about  as  well,  and  adheres  better  than  the  ammoniacal  solution.  It  proveil  :j> 
rior  to  the  ammoniacal  solution  in  retarding  the  disease,  and  injured  the  f<•U.^ 
The  treated  rows  were  1  and  1  grades  better  than  the  adjacent  untreated  n.'^- 
September  2,  and  1  and  0  on  October  13.  Although  murh  was  hoped  for  fru:i :  * 
mixture  when  first  prepared,  the  experiment  has  not  shown  it  to  possess  any  reo:  :i 
able  fungicidal  value. 

No.  11.— COPPER  SUCRATK  MIXTURE. 

(Rows  11  and  11'.) 
14.90  grams  cupric  sulphate  (CuSOj,  5H,0). 
14.90  grams  cane  sugar  (Ci^H^Oii). 
14.90  grams  potassium  hydrate  (KHO). 
1  eallon  of  water. 
Cupric  sulphate  is  dissolved  in  water  aud  the  cane  sugar  is  added.    The  tv..  r- 
heated  to  boiling  and  then  the  potassium  hydrate  is  added.     All  solnti<>D^  >:• 
strongly  concentrated. 

Chemical  notes. — This  mixture  proved  troublesome  to  make,  from  the  fart  that  -l- 
**sucrate"  if  heated  too  much  after  the  addition  of  the  potassium  hydrate  iw-^^-" 
bright  red,  turning  to  the  red  oxide.  When  properly  prepared  the  misturr  <«  i 
dark,  livid  jrreen.  The  reactions  are  too  complex  to  be  written.  Evidently Itr- 
is  known  of  the  exact  composition  of  this  peculiar  compound,  which  differs  mw^s 
from  that  formed  in  the  cold.  It  is  not  the  "  cooper  saccharate  "  of  varion*  Frvnir 
authors. 

Remarks. — This  mixture  is  much  more  difficult  to  prepare  than  ammoniaral  ?m 
tion,  does  not  cover  foliage  any  better,  and  is  more  easily  washed  off.  It  pr<»><^ 
less  effective  in  retarding  the  disease  and  injured  the  foliagd  slightly.  The  tiv^te. 
rows  were  0  and  ^  grades  better  than  adjacent  untreated  rows  on  September  2.  -i  • 
\^  and  0  on  October  13.  It  is  so  complex  and  difficult  of  preparation  a>  uoi  t-^ 
warrant  further  trial. 

No.  12.— COPPER  SILICATE   MLICTURE. 

(Rows  12  and  12'.) 
14.90  grams  cupric  sulphate  (CuSO^,  5H:0). 
44.70  grams  sodium  silicate  (Na,Si04  (?))  (Prescott  and  Johnson,  ?.  <^m 

p.  215,  water  glass). 
1  gallon  of  water. 
Chemical  notes. — According  to  the  chemical  catalogues,  water  glass  is  a  pure  ^^"^-^ 
silicate.  No  cupric  sulphate  could  be  detected  in  the  supernatant  flaid.  It  :* » 
compound  of  which  nothing  definite  seems  to  be  known.  It  is  not  mentiont^l  • 
Watts.  The  chemical  reaction  would  be  2CuS04,  SHaO  -f  Na4SiO4=Ca.Si04-i->^ 
( SO^ )  2,  +  5H2< ) .  According  to  this  the  compound  sprayed  npon  the  plant*  wouli  br  i 
mixture  of  copper  silicate  and  sodium  sulphate. 

Remarks. ^This  mixture  is  slightly  more  difficult  than  ammoniacal  solution  to  pr- 
pare,  covers  the  foliage  about  as  well,  but  does  not  adhere  as  well.  It  proved  m^a 
less  effective  in  retarding  the  progress  of  the  disease,  but  was  not  injurions.  '^'^^ 
treated  rows  were  0  aud  0  jjrades  better  than  adjacent  untreated  rows  on  Septem^' 
2,  and  1  and  i  better  on  October  13.  It  merits  ^rther  trial  only  in  a  more  coH"'^"' 
trated  form. 
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O.    13. — CUPRIC   SULPHATE,   AMMONIA,    AND   SOAP  MIXTURE   (SOAP  KAU   CELESTE). 

(KowBl3aud  13^) 

U.90  grams  ciipric  sulphate  (CaSO^,  SH^O). 

0.75  0.  c.  aiiua  ammonia  26  per  cent  (NH4HO). 

44.70  grams  palm  soap. 

1  gallon  of  water. 
The  cupric  sulphate  was  dissolved  iu  water  and  the  ammonia  added  to  it.    The  soap 
reviously  dissolved  in  warm  water  was  then  added  and  the  whole  mixtare  chnmed 
itil  a  heavy  foam  was  formed. 

Chemical  notes, — Palm  soap  was  used  as  being  the  most  available,  but  other  kinds 
'soap  answer  the  purpose  perfectly.  This  mixture  is  remarkable  in  its  property 
'spreading  over  the  foliage.  The  waxy  cuticle  of  the  pear  leaves  in  no  way  pro- 
mts a  complete  coating  from  being  formed.  It  is  of  indefinite  composition  and  too 
>mplex  to  be  determined. 

Remarks,— Wthongh  more  difhcult  of  preparation  than  ammoniacal  solution,  this 
)vers  the  foliage  and  adheres  to  it  in  a  manner  unsurpassed  by  any  mixture  yet 
nployed,  to  my  knowledge.  It  proved  much  more  effective  in  retarding  the  progress 
rthe  disease  and  was  not  iu  the  least  injurious.  It  was  tested  upon  the  foliage  of 
tearing  pear  trees  and  showed  remarkable  efficacy  in  checking  leaf-blight.  It  was 
Iso  used  upon  plum  and  horse-chestnut  seedlings  without  the  least  injurious  effect, 
pon  grape  foliage  it  proved  Somewhat  injurious.  The  treated  rows  of  pear  seedlings 
ere  1^  and  1  grades  better  than  adjacent  untreated  rows  on  September  2,  and  2  and 
better  on  October  13.  It  is  the  most  promicting  of  all  the  25  preparations  employed. 
t  is  believed  that  the  subject  of  soap  mixtures  is  worthy  of  more  extended  investi- 
ation  than  it  has  hitherto  received. 

No.  14.— CUPRIC   OXYCHLORIDE   MIXTURE    (FORM  A). 

(Rows  14  and  14'.) 
14.90  grams  cupric  sulphate  (CuSO^,  5HoO). 
29.80  grams  chloride  of  lime  (CaOCl:)(  f ). 

1  gallon  of  water. 

Chemical  notes, — A  sooty  black  precipitate,  often  with  a  brownish  tinge,  formed 
test  when  both  cupric  sulphate  and  chloride  of  lime  are  in  concentrated  solution, 
"he  proportions  of  lime  and  sulphate  are  highly  important.  The  addition  of  a  small 
>iuoiint  produces  a  green  precipitate  (No.  15),  while  the  addition  of  a  greater  portion 
anses  it  to  turn  to  a  sooty  black  color  on  standing.  Free  chlorine  seems  to  be  given 
»tf  iu  the  reaction.  No  cupric  sulphate  was  detectable  in  the  supernatant  fluid.  I 
vas  not  able  to  determine  the  composition  of  this  compound  and  believe  little  is 
mown  of  it  further  than  that  it  is  probably  an  oxychloride. 

Remarks, — This  mixture  is  more  difficult  to  prepare  and  apply  than  ammoniacal 
lolation,  spreads  as  well,  but  does  not  adhere  nearly  as  well.  It  proved  less  effective 
n  retarding  the  progress  of  the  disease  and  was  very  injurious  to  the  foliage,  scorch- 
ng  it  severely  and  necessitating  a  dilution  to  2  gallons.  The  treated  rows  were  i 
kod  U  grades  better  than  untreated  adjacent  rows  on  September  2,  and  0  and  i  better 
m  October  13.     It  i.*  a  mixture  with  nothing  to  recommend  it. 

No.  15. — CUPRIC   OXYCHLORIDE   MIXTURE    (FORM    B,  TRIBASIC). 

(Rows  15  and  15'.) 
14.90  grains  cupric  sulphate  (CuSO^,  5H2O). 
21.28  grams  chloride  of  lime  (CaOClj)(?). 

2  gallons  of  water. 

Chemical  notes,— This  form  of  the  oxide,  according  to  Prescott  and  Johnson  {I,  0.), 
is  known  in  commerce  as  "Brunswick  green,'*  and  is  used  as  a  pigment.  No  cupric 
sulphate  was  in  excess  in  the  supernatant  fluid.  In  Watts'  Dictionary,  edition  of 
1889,  p.  260,  it  is  stated  that  Brunswick  green  has  the  formula  CuCli,  3CuO,  4HjO. 

Remarks. — This  mixture  is  identical  iu  method  of  preparation  with  No.  14,  and 
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differs  from  it  only  in  being  Blif^htly  Je^  injurious  to  the  foliage.    It  waa  diini' 
gallons.    The  treated  rows  were  1^  grades  better  than  adjacent  untreated  r-^^ 
September  2,  and  1  and  1  better  on  October  13.    The  commercially  prepared  ?•-. 
wick  green  may  not  possess  the  injorions  qualities  to  so  high  a  degree  as  tbe  rr  -_ 
prepared  precipitate  and  is  worthy  of  a  trial. 

No.  16. — COPPER  SULPHITE  MIXTURE. 

(Rows  16  and  16».) 
14.90  grams  cupric  sulphate  (CuS04,5H30). 
37.25  grams  sodium  hyposulphite  (NaiSaOa,  5H«0)  (U.  S.  Dispeu..  T'tt ' 

p.  1330). 
1  gallon  of  wator. 
Chemical  uotes, — Cupric  sulphate  is  in  excess  in  the  supernatant  fluid.    TlK'*- 
cipitate  settles  rapidly,  is  of  a  dirty  greenish-yellow  color,  and  the  pmportion?* «'  ■  - 
ingredients  have  little  to  do  with  the  rapidity  of  subsidence  of  the  precipitate.    I  :: 
uncertain  as  to  its  composition. 

liemarka. — This  mixture,  although  scarcely  more  difficult  to  prepare  than  a*ii=- 
niacal  solution,  covers  the  foliage  no  better,  adheres  uo  better,  and  proved  Terr  ii 
rious,  even  after  being  diluted  to  2  gallons.     It  was,  however,  more  edVctiv  ■  r 
retarding  the  progress  of  the  disease.     The  treated  rows  were  li  aud  \\  grades  ^  t- 
ter  than  adjacent  untreated  rows  on  September  2,  and  0  aud  2  better  ou  Octot  •  i  - 
It  is  doubtful  if  the  mixture  can  be  modified  so  as  to  fit  it  for  use. 

No.  17.— FERRIC   CHLORIDE   AND  PHENOL  BflXTURE. 

(Rows  17  and  17'.) 

36.46  grams  ferric  chloride  (FeiCl3  +  HiO). 

36.46  grams  phenol  (CrHsOH)  (U.  S.  Dispen.,  p.  48)  (carl»olic  arid;. 

1  gallon  of  water. 
Chemical  notes. — This  forms  a  tar-black  solution,  emitting  fumes  of  carlwlif  a-- 
The  phenol  used  was  of  com^nercial  strength,  not  crystallized,  aud  eqnals  -•  t 
cent  of  the  crystallized.     The  perchloride  of  iron  used  has  a  formula  of  Vn.i 
according  to  Watts,  1865,  p.  377,  but  the  amount  of  water  was  not  obtainabk. 

Bemarke, — This  mixture  is  slightly  more  difficult  of  preparation  than  aminwu.  •> 
solution,  but  extremely  disagreeable  to  apply  aud  highly  injurions  to  the  f<»'.n-^ 
Dilution  to  2  gallons  seems  to  reduce  the  injury  materially.  In  retarding  tie  1"^ 
gress  of  the  disease  it  proved  less  eflfective  than  ammoniacal  solntiou.  The  irt. >- 
rows  were  1^  and  1^  grades  better  than  untreated  adjacent  rows  on  Septeu-l^r: 
and  0  and  ^  better  on  October  13.  It  is  a  mixture  altogether  too  obnoxious  t«'  ^^if- 
raut  further  trial. 

No.  18. — FERROUS  FERROCYANIDE  MIXTURK. 

(Rows  18  and  18'.) 
22.94  grams  ferrous  sulphate  exsiccatus  (FeS04,  HaO). 
45.88  grams  potassium  ferrocyanide  (K4  FeCyn,  3H3O). 
1  gallon  of  water. 
Chemical  notes, — A  light  marine-blue  precipitate,  which  becomes  dark  Prr.?"'  1'' 
blue  on  exposure  to  the  air.    The  formula  is  probably  FojFeCy^,  with  }wU^  >' ' 
ferrocyauide    present    (Watts,  1865,  p.  334).    The  chemical  reaction  wouM    • 
Fe;SO^,  H2O  4-  K^FeCye,  3H2O  =  FeiFeCy«  -+-  K4(S04)i  +  4H,0.    The  ferrous  hrwy 
anido  is  therefore  combined  in  the  mixture  with  potassium  sulphate. 

liemorks. — This  mixture  is  considerably  more  difficult  of  preparation  th.in  aiii' ' 
niacal  solution,  but  covers  the  foliage  as  well  and  adheres  with  remarkahle ton-  '.- 
far  surpassing  anuuoniacal  solutiou  in  this  respect.  It  proved  less  effecttV'  • 
retarding  the  progress  of  the  disease  and  was  slightly  injurious.  The  trcat€<l  r  •  • 
were  1  and  ^  grades  better  than  the  adjacent  untreated  rows  on  September  2. » '• 
and  2  better  on  October  13.  It  is  a  mixture  seemingly  possessing  little  fnu^u  'i-' 
value. 
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No.  19.— IROX   BORATE  MlXTrRE. 

(Rows  19  and  19».) 
22.94  grams  ferrous  sulphate  exsiccatus  (FeS04,  HjO). 
91.76  grams  sodium  borate  (borax)  (N&2B4O7;  IOH3O). 
1  gallon  of  water. 
Chemical  notes, — A  steel-gray  precipitate,  becoming  brown  or  yellow  on  exposure. 
Probably  a  basic  salt  of  uncertain  chemical  composition  (see  Watts'  Dictionary  of 
Cbemistrj',  1888,  p.  530).    The  chemical  reaction  would  be  written  FeSO^,  H.;0-|- 
Ka.B^OT,  lOHaOi^FeBjOr-f  ^X>SO^  +  llH.O.     The  sodium  sulphate  is  in  combina- 
tion with  iron  borate  in  the  mixture  as  sprayed  on  the  plants. 

Remarks. — This  mixture  is  much  more  difficult  of  preparation,  covers  the  foliage 
110  more  elTectively,  and  adheres  no  more  tenaciously  than  ammoniacal  solution.  It 
proved  almost  entirely  ineffective  in  retarding  the  spread  of  the  disease  and  was 
higlily  injurious,  scorching  the  leaves  in  a  few  minutes  after  application.  The 
treated  rows  were  0  and  |  grades  better  than  adjacent  untreated  rows  on  September 
2,  and  0  and  0  better  on  October  13.  It  was  the  most  injurious  of  any  of  the  mixtures 
eiuployed  and  has  no  good  cjualities  to  redeem  it. 

No,  20. — FERRIC    HYDRATE   MIXTURE. 

(Rows  20  and  20'.) 
22.94  grams  ferrous  sulphate  exsiccatua  (FeS04,  H>0). 
11.47  grams  potassium  hydrate  (KHO). 
1  gallon  of  water. 
Chemical  notes. — The  precipitate  is  of  a  dirty  green  color,  changing  on  exposure  to 
a  rich  brown.    The  ferrous  compound,  Fe(OH).i,  which  is  formed  on  adding  potas- 
sium hydrate  to  ferrous  sulphate,  becomes,  on  exposure  to  the  air,  the  ferric  com- 
poaud,  Fei(OH)H  (see  Watts).     It  is  probable,  however,  that  the  green  ferrous  ferric 
compound  was  that  first  formed,  as  the  air  was  not,  of  course,  excluded  from  the 
mixtnre.    The  chemical  reaction  would  be  FeSO^,'H204-  2KH0=Fe(H0)i-|-  K2S04  + 
lli<^.     The  ferric  hydrate  and  potassium  sulphate  are  therefore  in  combination  in  the 
mixture. 

Remarks. — This  mixture  is  more  difficult  of  preparation  than  ammoniacal  solution, 
covers  the  foliage  about  as  well,  and  adheres  as  well,  but  was  slightly  injurious.  It 
proved  much  less  effective  in  retarding  the  progress  of  the  disease.  The  treated  rows 
wore  0  and  i  grades  better  than  untroatod  adjacent  rows  on  September  2,  and  0  and 
0  on  i^ctober  13.    It  is  doubtful  if  this  mixture  has  any  fungicidal  effect  whatever. 

No.  21.— IRON   SULPHIDE  MIXTl'RK. 

(Rows  21  and  21^) 

22.94  grams  ferrous  sulphate  exsiocatus  (FeS04,  H2O). 

91.76  grams  potassium  sulphide  (liver  of  sulphur,  hepar  sulphur). 

1  gallon  of  water. 
Chemical  notes. — This  mixture  is  in  tlie  form  of  an  inky  black  duid,  which,  on 
ex])osure,  deposits  an  orange-yellow  precipitate.  When  the  proportion  of  potassium 
sulphide  to  ferrous  sulphide  is  as  low  as  three  to  one  there  is  formed  a  precipitate  in 
the  li(|uid  which  gradually  sinks  to  the  bottom.  Baric  chloride  gives  the  reaction 
for  sulphuric  acid  in  the  solution.  It  is  probably  a  compound  of  complex  composi- 
tion, as  it  is  not  described  by  Watt4a;  possibly  a  potassium- iron  sulphide  (see 
Watts,  1872,  p.  1077). 

Remarks. — ^This  mixture  is  more  difficult  to  prepare  than  ammoniacal  solution, 
covers  the  foliage  no  better,  and  adheres  little  if  any  better.  It  proved  almost 
wholly  ineffective  in  retarding  the  progress  of  the  disease  and  was  evidently  slightly 
injurious  to  the  foliage,  although  diluted  to  2  gallons  after  the  firBt  application.  The 
treated  rows  were  0  and  i  grades  better  than  adjacent  untreated  rows  on  September 
2,  and  0  and  0  ou  October  13.    Its  fungicidal  properties,  if  any,  are  slight. 
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No.   22.— ZINC   BORATE  MIXTURE. 

(Rows  22  and  22>.) 
33.36  grams  ziuc  sulphate  (ZnS04,  THsO). 
33.36  grams  sodium  borate  (borax)  (Na2B407,  lOH^O). 
1  gallon  of  water. 

Chemical  notes. — ^A  remarkably  |i:elatinoii8  precipitate  of  a  milky  white  color.  T:- 
above  proportions  are  necessary,  as  a  variation  either  way  from  equal  part»  ^i*  r^ 
precipitate  which  settles  very  rapidly.  It  is  a  compound  of  very  vague  cominiS- 
tion  (see  Watts'  Dictionary,  1888,  p.  530).  The  reaction  would  be  writteu  Z!>". 
7H>0-fXa,B407,  l0HjO=:ZnB4O7-f  Na2S04  +  ITHiO.  A  zinc  borate  and  a  -^.i  - 
sulphate  are  in  combination  in  the  spraying  mixture. 

Ktmarks. — This  mixture  is  much  more  difficult  of  preparation  than  ammuni:.^-' 
soIutioD,  covers  the  foliage  less  completely,  and  adheres  with  about  the  same  te:;:v 
ity.  It  proved  markedly  inferior  in  retarding  the  progress  of  the  disease  and  injn:'-^ 
the  foliage  slightly.  The  treated  rows  were  1  and  {  grades  better  than  adj^'^' 
untreated  rows  on  September  2,  and  0  and  0  better  on  October  13.  A  mixture  ^n- 
no  qualities  to  recommend  it  for  further  trial. 

No.  23.— ZINC  FKRROCYANIDK  MIXTURE. 

(Rows  23  and  23'.) 
33.36  grams  zinc  sulphate  (ZnS04,  THjO). 

66.72  grams  potassium  ferrocyanide  (yellow  prnssiate  of  potash).  i 

1  gallon  of  water.  i 

Chemical  noicH. — A  yellowish  white  precipitate  is  formed  by  the  reaction,  seti^SiT 
very  slowly.     An  increase  of  zinc  sulphate  causes  a  heavy  precipitate  to  be  forii.^.     , 
which  sinks  very  rapidly.    According  to  Watts'  Dictionary,  I889.»p.  337,  the  foni:^.!^ 
is  Zn;FeCy6,  SHiO.    The  solution  sprayed  upon  the  plants  contains  in  eombinati  '3 
zinc  ferrocyanide  and  potassium  sulphate.  i 

Reinarka. — This  mixture  is  much.more  difficult  of  preparation,  covers  the  foIsiC^ 
no  more  eftectively,  and  adheres  with  about  the  same  tenacity  as  the  ammonisc<al  p^'w- 
tion.  It  |)roved  wholly  ineffective  in  retarding  the  progress  of  the  discis*-  .»p^ 
injured  the  foliage,  necessitating  a  dilution  to  2  gallons.  The  treated  rows  vereO 
and  0  grades  better  than  untreated  adjacent  rows  on  September  2,  and  0  and  "  **"  | 
October  13. 


No.    24.— ZINC  SILICATE  MIXTURK.  | 

(Rows  24  and  24'.) 
33.36  grams  zinc  sulphate  (ZnS04,7H.jO).  I 

58.38  grams  sodium  silicate  (water  glass). 
1  gallon  of  wat«r. 
Chemical  noUs. — An  opalescent  fluid  with  a  precipitate  which  sinks  very  slowh. 
It  is  a  compound  of  which  little  seems  to  be  known.     Watts  does  not  inclmie  it- 
The  chemical  reaction  would  be  written  ZUSO4,  7H.;0  -\-  NaiSi04 = ZnSi04 +Xa.SO,+ 
7HjO.    The  mixture  therefore  contains  ziuc  silicate  and  sodium  sulphate  in  eonibj-    | 
nation.  I 

i?6'nmrA'8.— This  mixture  is  more  difficult  of  preparation,  does  not  cover  the  foliage    I 
any  better,  and  is  less  adherent  than  ammoniacal  solution.     It  proved  wholly  with- 
out efleot  in  retarding  the  progress  of  the  disease  and  injured  the  foliage  slightlr- 
The  treated  rows  were  0  and  0  grades  better  than  adjacent  untreated  rows  on  Sep-    , 
tember  2,  and  0  and  0  on  October  13.  1 

XO.  25.— ZINC  8ULPHIDB  MIXTURS.  I 

(Rows  25  and  25'.)  | 

33.36  grams  zinc  sulphate  (ZnS04,7H90).  I 

66.60  grams  potassium  sulphide  (liver  of  sulphur).  | 

1  gallon  of  water.  I 
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Chemical  notes. — ^A  very  fine  greenish  or  yellowish  white  precipitate.  Gives  off 
odor  of  HjS  when  potassinin  sulphide  is  iidded.  The  proportions  were  intended  to 
be  1  to  2,  but  by  a  mistake  66.60  instead  of  66.72^  grams  were  used.  Probably  the 
coinpoimdiis  not  clearly  defined,  as  the  liver  of  sulphur  is  a  mixture  of  the  trisul- 
p bides  :ind  pentasulphides,  with  intermediate  forms,  but  without  much  doubt  ZnSs 
is  formed  from  the  pentasulphide  of  potassium  combining  with  the  ZnS04. 

Remarks. — This  mixture  is  more  difficult  of  preparation  than  ammouiacal  solution 
and  adheres  to  the  foliage  more  tenaciously^  but  was  slightly  injurious  and  necessi- 
tatod  dilution  to  2  gallons.  It  proved  of  scarcely  any  value  in  retarding  the  prog- 
ress of  the  disease.  The  treated  rows  were  0  and  H  grades  better  than  adjacent 
untreated  rows  on  September  2,  and  0  and  0  better  on  October  13. 

Sutnmary. — While  none  of  the  above  mixtures  or  solutions  were 
really  effective  in  preventing  the  leaf-blight,  the  retarding  effect  whicli 
several  of  them  had  upon  the  progress  of  the  disease  makes  it  seem 
probable  that  if  their  strength  be  increased  they  may  prove  valuable. 
The  results  of  the  year's  experiments  make  possible  the  following  classi- 
fication, which  will  enable  the  investigator  to  choose  for  further  exper- 
iment those  mixtures  worthy  of  trial : 

(1)  Mixtures  which  did  not  injure  the  foliage  and  retarded  more  or 
less  the  progress  of  the  disease:  Nos.  1.  2,  3,  5,  6,  9,  12,  13. 

(2)  Mixtures  which  injured  the  foliage,  but  retarded  the  progress  of 
the  disease:  Nos.  4,  7,  8,.  10,  11,  14,  15,  16,  17,  18,  22,  25. 

(3)  Mixtures. which  injured  the  foliage  and  did  not  retard  the  prog- 
ress of  the  disease:  Xos.  19,  20,  21,  23,  24. 

As  will  be  readily  inferred,  those  mixtures  under  (3)  are  plainly  ex- 
cluded from  further  trial ;  those  under  (2)  may  possibly  prove  of  value 
if  sufficiently  diluted,  but  since  they  only  imperfectly  retard  the  pro- 
gress of  the  disease  when  strong,  they  are  not  likely  to  be  effective 
when  of  sufificiently  weak  strength,  while  those  under  (1)  are  worthy 
of  further  trial  in  stronger  proportions. 

It  should  be  remarked  here,  however,  that  these  experiments  were 
with  pear  seedlings  only,  and  before  making  them  applicable  to  other 
plants  a  trial  will  be  necessary.  This  is  plainly  shown  in  the  grape 
experiments  with  the  same  mixtures,  in  which  many  of  the  prepara- 
tions that  were  not  injurious  to  pear  foliage  proved  injurious  to  the 
grape.    The  results  of  these  experiments  will  appear  elsewhere. 

The  writer  is  most  forcibly  impressed  with  the  remarkable  nature  of 
Bordeaux  mixture  in  this  respect.  Although  the  trials  made  by  Smiths 
and  Powell,  of  Syracuse,  N.  Y.,  with  Bordeaux  mixture  upon  seedlings 
were  not  satisfactory  the  present  season,  I  am  still  of  the  opinion  thsrt: 
had  it  been  tried  upon  the  experimental  plat  it  would  have  shown  itself 
superior  to  any  of  the  other  preparations  employed.  So  far  it  seems  to 
be  the  only  preparation  which  gives  to  the  foliage  of  treated  plants  an 
appearance  of  unusual  health. 
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HOESE-CHESTNUT  LEAP-BLIGHT.* 

Horse-chestnut  seedlings  are  sabject  to  leaf-bliglit  to  rqcIi  an  exit' : 
that  it  has  come  to  be  looked  upon  by  many  nurserymen  as  sometl  .. 
entirely  normal  to  their  growth — a  natural  ripening  of  the  foliage.  1 J- 
disease  first  makes  its  api)earance  toward  the  latter  part  of  June,  :v 
before  the  middle  of  August  the  letives  are  generally  entirely  dt  ..• . 
often  remaining  attached  to  the  seedlings  until  the  middle  of  Octu'^t- 
or  later.  Although  the  damage  done  to  the  foliage  of  lidly  jm'"" 
trees  is  not  as  serious  in  this  northern  climate  as  it  is  in  the  neigh^>': 
hood  of  Washington,  D.  C,  the  young  trees  of  two  or  three  years'  gn»v,:  i 
often  have  their  foliage  materially  injured  by  the  parasite.  The  pr/- 
cipal  growth  of  the  horse  chestnut  being  made  very  early,  i.  e„  in  iLt 
first  six  weeks,  it  is  doubtful  whether  the  loss  to  the  plant  is  as  iirrc..: 
as  in  plants  with  a  longer  period  of  growth.  The  reserve  luatii  .u 
stored  up  must,  however,  be  much  less  in  defoliated  stocks  tban  ii 
^hose  maintaining  healthy  foliage  throughout  the  season. 

The  experiments  in  the  prevention  of  horse-chestnut  leaf-blight  pre r*- 
inaugurated  in  1892,  and  only  a  preliminary  report  as  t4>  the  effVitji ..: 
the  fungicides  is  possible. 

Two  rows,  comprising  in  all  over  one  thousand  seedlings,  wereunut^: 
treatment.  The  seed  was  gathered  from  trees  growing  on  the  stati' i 
grounds  and  planted  in  the  fall  of  1891  in  shallow  trenches,  ^la.l. 
every  seed  germinated  and  an  excellent  ^' stand"  was  secnre<l. 

One  row  was  divided  in  to  twenty  four  secti(ms,each  containing;  twei.^y 
five  or  more  seedlings,  and  treated  with  the  same  mixtures  sus  iii«»M 
described  i)reviously  as  being  used  on  pear  seedlings.  Preparation^ 
Xos.  i:\,  14,  15,  17,  18,  19,  20,  21,  22,  23,  24,  and  25  were  used.  On\^ 
alternate  sections  were  treated,  the  intervening  sections  serving  a^  con 
trols.  The  dates  of  treatment  were  June  22,  July  G  and  2t>,  and  Aa 
gust  1  and  15.  At  these  dates  the  foliage  of  ejieh  sectioti  was  thorou'rlii:' 
wetted  with  the  preparation. 

The  disease  first  made  its  appearance  the  last  week  in  June  ai:*i 
sjuead  very  slowly  over  the  experimental  rows,  injuring  the  fiilia:.* 
very  irregularly.  The  sections,  with  two  exceptions,  seemed  ti>  In 
little  benetited  by  the  treatments.  Preparations  14,  17,  18, 19,  21,  2-. 
24,  and  25  injured  the  foliage  to  a  greater  or  less  degree.  The  injuiy 
manifested  itself  generally  by  a  sickly  yellow  or  brownish  colorati'H 
of  the  foliage.  On  October  14  the  only  two  preparations  whose  g»»Mi 
effects  were  visible  were  Nos.  13  and  25.     When  everv  stock  in  thf^e 
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sections  was  placed  iu  one  of  four  grades  as  regards  injury  to  the  foliage 
lie  record  stood  as  follows: 


Knmber     dumber  |  JN umber  ■   r« amber    dumber     vv«r«o-ft 
Treatment.  of  seed-  1  in  grade  i  in  |rrade  •  in  grade  }  in  grade  i    „l.r  i"* 

,     llng§.    I        1.  2.         I        3.         I        4.         ,    K"^***- 


!kIixturel<o.  13 1        31        |         9       '        17        '  4 


A»ij  trol  on  No.  13 25 

VlixtureNo.  25 20 

.Control  on  No.  25 31 


2  12        1  3 

0        ,        20  4 

on  9 


1  I  1.9 
8  2.6 

2  I  2.3 
11  3.0 

I 


The  beneficial  effects  of  the  treatments  with  mixture  No.  13  were 
plainly  evident,  and  of  the  twelve  mixtures  employed  this  is  the  only 
oue  promising  good  results.  The  second  row  was  divided  into  six  sec- 
tions, sections  1  and  2  being  treated  five  and  six  times,  respectively, 
with  ammoniacal  solution,  and  sections  4  and  6  on  the  same  dates  with 
liordeaux  mixture.  The  dates  of  treatment  and  the  formuhe  for  the 
mixtures  are  given  on  a  previous  page,  and  were  the  same  as  those  for 
the  budded  stocks  treated  in  1892.  Sections  3  and  6  were  intended  te 
serve  as  controls,  but  unfortunately,  by  mistake,  section  G  received  one 
treatment  on  June  16  with  Bordeaux  mixture.  The  beneficial  eft'ect  of 
the  Bordeaux  mixture  was  evident,  as  the  disease  spread  upon  the 
untreated  sections,  but  the  ammoniacal  solution  was  plainly  injurious  to 
t\\e  foliage,  the  leaves  which  were  treated  with  this  assuming  a  faded 
brownish  hue.  In  October  the  diflference  between  the  untreated  stocks 
and  those  sprayed  with  Bordeaux  mixture  was  marked.  The  former  had 
lost  many  of  their  leaves  and  had  few  perfect  ones,  while  the  latter  were 
provided  with  almost  i)erfect  foliage.  No  marked  difference  between 
live  and  six  treatments  was  observable.  The  preventive  effect  of 
ammoniacal  solution,  while  apparent,  was,  in  the  sections  treated  five 
aiMl  six  times,  inferior  to  that  of  Bordeaux  mixture. 

On  October  15  the  earth  was  removed  from  the  base,  and  tlie  seed- 
lings of  sections  3,  4,  and  5  were  calipered  at  the  collar.  The  following 
data  were  thus  obtained : 


Average 
caliper  in  ^^ 
of  an  inch. 


71  seedlings  untreated '  12. 8 

57  seedlings  treated  5  timen  with  Bordeaux  mixture 12.  G 

75  »e«dliDg8  treated  6  times  with  Bordeaux  mixture |  12. 6 


As  is  shown,  no  difference  in  diameter  of  treated  and  untreated  seed- 
lings was  observable.  It  is  hoped  that  another  year's  observations  upon 
the  stocks  may  be  made  to  ascertain  the  effect  of  maintaining  the  foliage 
upon  plants  like  the  horse  chestnut,  which  make  their  principal  growth 
before  the  disease  defoliates  them.  This  preliminary  experiment,  how- 
ever, certainly  warrants  the  recommendation  of  Bordeaux  mixture  as  a 
preventive  of  horse-chestnut  leaf-blight. 
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PRUNE  RUST. 
By  Newtox  B.  Pierce. 
[Plates  XXXIV-XXXVIl.] 

The  prune,  iu  commou  with  D\any  other  drapaceoas  fruits,  frequen^li 
has  its  leaves  much  injured  or  may  be  even  entirely  defoliated  by  a 
species  of  rust.  This  parasite  belongs  to  the  geuas  Puccinw,  ami  :^ 
known  as  Puecinia  pruni  Pers.  To  Californians  the  effect  of  this  y\\ 
ease  on  the  prune,  plum,  and  the  peach  is  a  very  serious  matter.  Tut 
Pacific  coast  is  known  as  the  home  of  these  fruits,  and  any  wide^prnti 
and  detructive  disease  which  affects  them  all  should  be  well  under 
stood  by  horticulturists. 

DISTRIBUTION   AND   ACTION  ON  THK   STOCKS. 

Prune  rust  is  widely  kno\vn,  having  almost  as  extended  a  distribii 
tion  as  the  prune  itself.  It  is  found  in  the  United  States  from  rm 
Atlantic  to  the  Pacific,  and  the  various  countries  of  Europe  are  :»1h' 
quite  generally  infected.  In  the  Eastern  States  itis  most  injurious  to  ili^ 
plum  and  peach.  In  Texas  the  i^each  suffers  severely  from  it,  and  in  si>:Lf 
sections  is  completely  defoliated.  In  California  the  rust  has  a  wide 
distribution.  In  the  southern  part  of  the  State  the  injury  is  most  seri- 
ous in  the  coast  valleys,  where  both  the  prune  and  ])each  are  not  unfrt- 
quently  entirely  stripped  of  their  leaves  before  the  wood  is  matnn^. 
Much  fruit  is  lost  both  by  the  direct  and  the  indirect  a<*tiou  of  the 
parasite.  When  the  tree  is  defoliated  before  the  fruit  is  matare  the 
latter  shrinks  and  becomes  worthless;  but  the  greatest  loss  generally 
occurs  from  the  nonproductiveness  of  trees  left  with  their  wood  iuiwa- 
ture  iu  the  fall. 

As  yet  only  two  forms  of  si)ores  are  known  for  this  species  of  i*«'> 
cinia,  the  uredo  or  summer  spore,  and  the  teleuto  or  winter  spore. 
These  si)ores  are  produced  in  varying  proportions  on  different  plants 
On  souie  hosts  the  uredospores  greatly  predominate  over  the  teleuttv 
spores,  while  on  other  hosts  the  reverse  is  true.  It  appears  probable 
that  conditions  of  food,  humidity,  climate,  and  season  all  tend  to  vary 
these  results.  Both  spore  forms  are  produced  on  the  under  side  of  the 
leaves,  and  probably  both  may,  under  some  conditions,  serve  as  winter 
spores. 

The  rust  is  known  to  affect  the  prune,  plum,  peach,  nectarine,  apri- 
cot, cherry,  and  almond.  In  California  the  prune  sustains  much  greatei 
injuries  from  rust  during  some  seasons  than  others,  depending  larjrely 
on  the  early  or  late  development  of  the  disease.  In  1891,  at  Santa  Ana, 
the  rust  developed  early  in  some  orchards,  and  much  fruit  was  either 
lost  or  materially  injured  by  the  premature  fall  of  the  leaves.  In  1S92, 
in  the  same  orchards,  the  disease  develoi)ed  later  and  with  much  le^s 
virulence.  Where  severe  enough  to  defoliate  the  trees  the  defoliation 
did  not  occur  until  the  fruit  had  been  gathered  and  most  of  the  wood 
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was  properly  ri|)ened.  Both  the  general  and  special  effects  of  the  dis- 
ease vary  according  to  the  situation  of  the  orchard,  the  age  and  variety 
of  stock,  the  soil,  etc. 

TVhen  it  at^tacks  the  prune  the  parasite  causes  the  upper  surface  of 
the  leaf  to  turn  a  yellowish  or  reddish  color  in  irregular  blotches,  of 
greater  or  less  extent,  according  as  the  points  of  attack  are  separate  or 
confluent.  The  8i>ores  make  their  appearance  in  brownish  or  blackish 
X^atcbes  on  the  under  surface  of  the  leaf,  the  brown  patches  usually 
being  made  up  of  uredospores  and  the  black  of  teleutospores.  The 
uredospores  often  appear  earlier  in  tlie  season  than  the  teleutospores, 
the  latter  being  normally  developed  as  winter  spores.  Both  kinds  of 
81>ores  are  of  good  size  and  well  formed.  When  the  rust  is  abundant 
the  tissue  of  the  lower  portion  of  the  leaf  is  destroyed  in  such  a  manner 
as  to  present  continuous,  brown,  lifeless  areas.  With  the  Tragedy 
prune,  grown  on  the  place  of  Mr.  D.  Edson  Smith,  of  Santa  Ana,  the 
tissue  of  the  under  surface  of  the  leaves  was  entirely  destroyed,  and 
was  covered  by  an  almost  continuous  and  very  dense  layer  of  spores. 

The  action  of  the  rust  on  the  plum  is  similar  to  its  action  on  the 
prune.  In  Texas  it  is  stated  that  wild  plums  are  attacked.  Both 
uredosi)ores  and  teleutospores  are  found,  the  latter  often  predomina- 
ting. 

Peach  trees  are  frequently  badly  affected  by  this  rust,  and  the  trees 
of  an  entire  orchard  are  sometimes  defoliated.  On  the  upper  surface  of 
the  leaves  the  infected  parts  become  yellowish  or  reddish  in  irregular 
and  somewhat  angular  blotches,  and  on  their  under  surface  in  separate 
or  confluent,  yellowish  or  brown,  somewhat  circular  spots.  The  spores 
are  mostly  uredospores,  although  the  teleutospores  are  often  found,  at 
lea«t  in  California.*  The  fungus  lives  over  winter  on  the  tender  twigs 
of  the  peach,  frequently  almost  killing  the  young  nursery  stock.  For 
this  reason  it  would  be  well  to  spray  the  trees  during  the  dormant 
season  as  well  as  after  the  growth  has  begun.  For  this  winter  treat- 
ment the  following  mixture  is  re<'.ommended :  5  pounds  of  copper  sul- 
phate, 10  pounds  of  lime,  and  45  gallons  of  water. 

The  extra  amount  of  lime  causes  the  fungicide  to  adhere  better  than 
the  usual  amount  of  5  pounds  in  ordinary  Bordeaux  mixture.  It  is  not 
positively  known  if  the  same  holds  good  with  the  piime  and  plum, 
although  it  is  probable.  Where  rust  is  very  bad  upon  either  of  these 
fruits  the  winter  treatment  is  recommended. 

On  the  nectarine  the  rust  produces  both  uredospores  and  teleuto- 
spores, but,  as  with  the  peach,  the  uredospores  greatly  predominate. 

*In  the  Annaal  Report  of  the  CommiBsioner  of  Agricalture  for  1887,  pp.  353-354, 
it  is  said  that  no  teleutospores  are  developed  on  the  poach.  Although  less  abundant 
than  the  uredo  form,  they  have  invariably  been  found  on  badly  infected  peach  leaves 
in  sonthem  California,  and  these  leaves  have  been  obtained  from  widely  separated 
points  in  Los  Angeles  and  Orange  Counties,  as  at  Florence,  Santa  Ana,  Arch  Beach, 
etc.    They  were  fnlly  matured  by  the  middle  of  October. 
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The  teleutospores  are  sometimes  found  in  a  semi-radimentary  okmi 
tiou.  The  spots  are  found  on  both  surfaces  of  the  leaf.  The  effects  «>2 
the  nectarine  are  similar  to  those  on  the  peach. 

In  southern  California  the  apricot  is  not  commonly  atfeete<l  by  nist 
to  as  great  an  extent  as  are  the  prune  and  peach,  although  usually  tic 
disease  may  be  seen  in  nearly  all  orchards  in  the  coast  region.  StiiDe 
times  the  margin  of  the  leaf  is  most  affected,  but  all  portions  may  U 
diseased.  As  in  the  previously  mentioned  cases,  the  uredospores  prt- 
dominate.  The  teleutosi)ore8  are  less  abundant  than  upon  the  peatlL 
The  two  forms  when  preseut  are  large  and  well  developed.  The  rn-n 
produces  on  the  apricot  small,  irregular,  reddish,  scar-like  spots,  whicli 
show  on  both  surfaces  of  the  leaf.  The  under  surface  finally  turns  a 
yellowish  color  and  becomes  powdery  with  the  abundant  uredospores. 
When  badly  diseased,  the  whole  leaf  may  turn  yellow  and  fall  prerua 
turely.  As  yet,  however,  1  have  not  seen  this  tree  entirely  defoliatnl 
by  the  disease. 

In  the  East  the  cherry  is  more  or  less  injured  by  the  same  para.site, 
and  I  have  no  doubt  that  this  is  also  the  case  for  portions  of  the  Pacific 
coast.  As  the  cherry  is  neither  extensively  nor  successfully  grown  in 
tlie  wanner  valleys  of  southern  California,  we  have  not  had  sufficient 
material  for  a  general  study.  Farther  north,  and  in  the  more  elevated 
regions  of  the  southern  i>ortion,  where  this  fruit  thrives,  the  pamsite 
may  be  looked  for. 

The  almond  is  infected  by  the  rust  to  a  limited  degree.  Both  telento 
spores  and  uredospores  have  be^n  found,  although  the  former  were 
rare  in  the  material  examined.  The  teleutospores  were  rather  small. 
The  uredosiK)res  varied  greatly  in  size  and  form,  and  in  thickness  of 
their  walls.  Some  were  dark  and  nearly  spherical,  while  others  were 
normal  in  form  and  thickness.  So  far  as  seen,  the  almond  is  not  detoli 
ated  in  California  by  the  parasite. 

TREATMENT. 

The  prune  rust  fungus  is  a  truly  endophytic  parasite,  vegetating  and 
obtaining  its  nourishment  wholly  within  the  tissues  of  its  host,  and 
only  appearing  at  the  surface  of  the  leaf  for  spore  formation.  This 
makes  it  evident  that  the  treatment  for  the  disease  should  be  preventive 
in  its  nature.  The  application  of  sprays  or  other  treatment  after  the 
parasite  is  within  the  tissues  of  its  host  cannot  act  remedially  and  am 
only  serve  to  prevent  further  infection. 

The  serious  action  of  this  parasite  during  the  summer  of  1891,  and  the 
fact  that  its  attacks  were  more  general  and  severe  than  in  1889,  seemed 
to  indicate  that  the  disease  was  increasing,  and  it  was  decided  to  under 
take  a  series  of  preventive  experiments.  This  was  the  more  necessiiry 
because  the  cUmatic  conditions  are  very  diflfereat  in  the  coast  valleys 
of  southern  California  from  those  of  the  portions  of  the  Eastern  Stiites 
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rhere  most  experimental  work  of  this  nature  has  been  conducted. 
ilethods  applicable  to  the  one  region  might  be  unsatisfactory  in  the 
»ther.  It  was  desirable,  also,  that  the  work  be  done  with  the  prune, 
vliicli  is  not  grown  much  in  the  East,  and  with  which  no  experiments, 
IS  far  as  known,  had  been  conducted.  The  line  of  treatment  offering 
:lie  fipr^atest  prospects  of  success  was  published  by  the  writer  early  in 
lie  spring  of  1892,  so  tliat  those  who  desired  mighUexperimeut  in  their 
>wii  orchards.* 

Portions  of  two  prune  orchards,  in  which  the  rust  had  developed  to 
X  marked  extent  in  1891  were  selected  for  the  experiment.  The  orchards 
were  about  5  miles  apart,  one  south  of  8anta  Ana  and  the  other  east 
of  Orange,  Gal.  The  trees  in  one  orchard  were  sprayed  with  modified 
eau  celeste,  while  a  xwrtion  of  those  in  the  other  orchard  were  sprayed 
with  modified  eau  celesta  and  a  portion  with  ammoniacal  coi>per  car- 
bonate. The  number  of  treatments  and  time  of  application  were  varied 
with  diflFerent  lots  of  trees.  Besides  these,  two  other  orchards  in  the 
vicinity  of  Santa  Ana  were  sprayed  by  their  owners,  both  gentlemen 
usiuff  the  modified  eau  celeste  according  to  the  formula  followed  in  our 
work.  One  of  the  orchards,  belonging. to  Mr.  Charles  Leslie,  is  sit- 
uated northwest  of  Santa  Ana,  on  ground  somewhat  lower  than  that  of 
any  of  the  other  orchards  treated. 

Fortunately  for  the  growers,  but  unfortunately  for  our  experiments, 
the  rust  did  not  develop  as  early,  and  was  not  as  general  nor  as 
virulent  in  the  season  of  1892  as  in  1891.  The  disease  did  develop, 
however,  in  the  orchard  of  Mr.  Leslie,  though  later  than  usual  and 
with  less  virulence.  Here  a  striking  contrast  was  observed  between 
the  treated  and  untreated  trees  about  the  1st  of  October,  and  we  are 
now  able  to  show  the  efficacy  of  the  spray  used  and  to  give  the  details 
and  necessary  expense  of  application. 

In  relation  to  the  application  of  sprays,  it  may  be  said  that  for  young 
trees  of  small  size  and  pruned  low,  the  knapsack  sprayer  may  some- 
times be  used  to  advantage.  This  is  esi)ecially  true  of  gardens  and 
orchards  of  small  extent.  Treatment  of  small  trees  with  a  knapsack 
sprayer  will  require  from  one  and  one-half  to  three  minutes  per  tree, 
according  to  size  and  state  of  development  of  the  foilage.  The  tank  of 
the  sprayer  holds  about  4  gallons,  and  to  avoid  loss  of  time  some  con- 
venient mode  of  refilling  should  be  near  at  hand  in  the  field.  For  trees 
4  or  5  years  old  a  cart  sprayer  holding  one  or  two  barrels  of  the  spray- 
ing mixture  is  very  convenient.  Experiments  were  conducted  with 
the  <*  Little  (Hant"  cart,  holding  slightly  over  a  barrel.    The  tank  is 


*  See  notes  on  **  Fungous  diseases  and  their  treatmeut/'<Proc.  and  Tranc\  of  the 
Pomological  Soc.  of  Southern  CaUfornia,  ReiUands,  May  27  and  28,  18i)2,  pp.  24-29; 
also,  Rural  Californian,  June,  1892,  pp.  303-305,  and  extracts  in  numerous  other 
journals.  The  present  season's  work  has  shown  that  the  disease  may  be  controlled 
^ith  fewer  sprayings  and  at  less  expense  than  were  thought  necessary  at  the  time 
these  recommendations  were  made. 
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mounted  on  two  large  iron  wheels,  with  a  third  and  smaller  wheel  1:1 
front  as  a  support.  It  is  supplied  with  a  good  brass  force  pump  raj^ 
able  of  throwing  two  sprays.  It  may  be  drawn  either  by  hand  or  U 
a  horse  directly  attached,  or  it  may  be  i>laced  in  a  light  one-hor^ 
wagon.  The  last  arrangement  raises  the  head  of  liquid,  and  enablr^ 
the  cart  to  be  easily  drawn  in  soft  or  plowed  ground.  A  fair-sueil 
orchard  can  be  thus- treated  with  little  loss  of  time. 

If  the  trees  to  be  8i)rayed  are  large  (6  years  old  or  older?,  an  i 
especially  if  the  orchard  be  extensive,  it  is  well  to  have  a  special  taLk. 
The  horizontal  wooden  tank,  resembling  a  cylinder,  but  narrovHl 
toward  one  end,  is  now  considered  by  many  the  best  pattern  miuie. 
although  somewhat  more  expensive  than  the  rectangular  box  tanks 
It  is,  however,  much  less  liable  to  leak,  and  is  e«i>e<ually  suited  to  ke^-i^- 
ing  its  contents  well  stirre*!.* 

From  the  fact  that  the  rust  fruits  mostly  on  the  under  surface  of  the 
leaves,  as  well  as  from  a  study  of  the  habits  of  other  fungi  in  this 
region,!  it  appears  probable  that  infection  of  the  host  occurs  iuin<»M 


*For  those  who  mny  desire  to  constract  a  tank  of  this  description,  measnrem*  iit< 
are  given  of  the  one  owned  and  used  hy  Mr.  Leslie  in  his  treated  orchard.  It  -i 
intended  to  rest  on  a  platform  placed  upon  the  bolsters  of  a  common  lumber  wajr^'L. 
and  supported  and  kept  from  rolling  by  transverse  scantling  made  concave  al«ov?. 
The  length  of  the  side  of  the  tank  is  9  feet  8  inches.  Its  diameter  at  the  small  he^J 
is  27  inches  inside  measure,  and  31  inches  outside  measure.  At  the  large  cod  xh' 
inside  diameter  at  the  head  is  31  inches,  and  the  outside  measure  35  inches.  Th  > 
diameter  allows  the  tank  to  fit  well  between  bolster  stakes,  which  are  3  feet  »p-in. 
The  heads  of  the  tank  set  back  3  inches  from  the  ends  of  the  staves.  The  staves  are 
made  of  2-inch  dressed  plank  about  4i  inches  wide  at  the  broad  end  and  narrowfil 
toward  the  small  end  to  about  4  inches,  and  are  all  beveled  on  the  edge.  Six  baii<ls 
of  iron  are  used  as  hoops,  which  are  ^^  by  2  inchest.  One  is  placed  opposite  c^ch 
head  and  the  other  four  at  equal  distances  between  them.  This  tank  holds,  appr»^.:- 
mately,  300  gallons,  and  by  placing  it  so  that  its  upper  surface  is  level  the  tank  wiv 
be  completely  filled;  thus  arranged,  the  last  of  the  fluid  it  contains  will  flow  to  tb«f 
large  end,  where  all  may  be  pumped  out  by  the  force  pump  situated  there.  TL'- 
tank  is  filled  through  an  opening  12  by  16  inches,  supplied  with  cover  and  5cr»^D. 
located  at  the  center  of  the  tank.  Kear  the  bottom  of  the  large  head  is  a  buns;  l>«r 
cleauing  out.  The  force  pump  is  firmly  fastened  to  the  top  and  near  the  large  end 
of  the  tank,  and  the  suction  pipe  reaches  nearly  to  the  bottom.  The  pump  shouM 
be  stron.;;,  double-acting,  furnidhed  with  large  air  chamber  to  insure  an  even  tloxr. 
and  is  usually  of  the  i)iston  pattern.  Brass  fittings  or  a  brass  pump  are  preferable 
to  those  of  iron.  Arrangements  should  be  made  for  dividing  the  discharge  pii>e  by 
the  attachment  to  its  cuds  of  separate  lengths  of  hose.  The  hose  shonld  be  of 
good  quality  and  each  piece  should  be  about  25  feet  long.  Thus  equipped,  two 
trees  may  bo  sprayed  on  each  side  of  the  wagon  before  it  is  moved.  The  free  ea'I 
of  each  hose  should  be  attached  to  a  brass  pipe  6  or  7  feet  long,  and  carrying  the 
nozzle  at  its  extremity.  Iron  pipe  corrodes  too  easily  with  the  copper  sulpUai- 
mixtures,  and,  being  heavier,  the  work  done  with  it  is  not  apt  to  be  as  satisfactnn. 

t  See  observations  on  the  habits  of  Cercospora  ciroumacisfia  Sacc.  in  this  Jonroil 
(vol.  VII,  No.  2,  p.  69).  This  parasite  is  shown  to  affect  almond  branches  to  a  mn^b 
greater  extent  u))on  the  lower  than  upon  the  upper  surface.  The  more  favorab!'' 
conditions  of  humidity  below  the  branch,  there  assigned  as  the  partial  cause,  wouM 
apply  equally  well  in  the  present  case. 
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iitanees  from  tlie  germination  of  spores  on  the  under  8ide  the  leaf. 
)r  this  reason  it  is  essential  that  the  under  surface  receive  the  most 
orough  treatment.  In  the  experiments  here  described  four  nozzles 
TC  used,  viz,  the  Climax,  the  San  Jose,  the  Cyclone,  and  the  Improved 
Tiuorel,  and  their  adaptation  to  the  work  noted.  They  are  all  good 
zzles,  but  when  used  with  eau  celeste  mixtures  a  serious  defect  is  found 
nil  of  them.  The  corrosive  action  of  this  spray,  whether  the  latter  be 
:med  according  to  the  modified  formula  or  not,  destroys  the  brass 
tting  of  the  Climax  nozzle  and  the  brass  plate  containing  the  slot  of 
e  San  Jost\  The  action  on  the  other  nozzles  is  similar,  but  the  brass 
lug  thicker  the  openings  enlarge  less  rapidly.  The  manufacturers  of 
e  Climax  nozzles  state  their  intention  to  supply  aluminium  nets  for 
em,  which  will  probably  withstand  the  spray.  This  is  a  more  impor- 
nt  matter  than  it  at  first  appears,  and  is  especially  so  to  Californians. 

California  fewer  applications  of  fungicides  are  required  than  in  the 
ist,  because  of  the  partial  absence  of  summer  rains  along  the  south- 
u  Pacific  coast,  but  these  applications  should  be  more  thorough.  To 
operly  spray  a  tree  with  one  or  two  applications  the  spray  must  be 
le,  uniform,  and  carefully  applied.  To  form  this  spray  the  nozzles 
iod  must  be  in  good  condition,  which  is  not  true  when  the  openings 
e  eidarged;  in  this  case  the  liquid  falls  on  the  foliage  in  coarse  drops, 
hich  run  together  and  dry.  When  large  areas  are  thus  wetted  the 
lid  will  often  "creep"  or  "crawl"  when  drying,  as  paints  do  when 
ater  is  accidentally  mixed  with  the  oil.  In  this  way  the  copper  salts 
e  brought  together  and  dried  in  a  few  large  areas  instead  of  being 
stributed  over  the  leaf  in  small  drops  which  dry  where  they  fall. 
'ith  enlarged  openings  in  the  nozzle  much  of  the  leaf  is  therefore  left 
ithout  the  protection  of  the  fungicide,  while  with  the  fine  spray  the 
niierous  collections  of  dried  copper  are  distributed  by  the  humidity 
*  the  atmosphere  or  dews  and  fogs  to  all  parts  of  the  leaf  surface. 
0  those  who  have  applied  the  resin  washes  to  citrous  trees  it  will 
e  apparent  that  the  mode  of  applying  sprays  for  fungi  is  quite  differ- 
it  from  that  followed  for  scale  insects.  For  the  latter  an  effort  is 
ften  made  to  imifonnly  coat  the  branches  and  foliage  with  the  mix- 
ne,  as  the  nature  of  the  spray  used  will  allow  of  this  even  when  the 
arts  are  completely  wetted.  With  the  copper  washes,  however,  the 
arts  should  be  finely  sprayed  and  not  overwetted  if  the  attacks  of 
mgi  are  to  be  prevented  in  the  most  satisfactory  manner.  Foliage 
tius  overwetted  by  almost  any  of  the  copper  sprays,  and  cspei'ially  by 
au  celeste,  is  apt  to  be  more  or  less  burned.  Prune  trees  have  been 
Qtirely  defoliated  Avhere  the  spray  was  too  (»oarse. 

If  the  San  Jose  or  Climax  nozzle  be  used,  the  perforated  plates  and 
rass-wire  screens  should  be  replaced  as  soon  as  corroded.  With  the 
Jyclone  nozzle  no  arrangement  is  found  for  a  renewal  of  the  corroded 
>arts.  Hence  this  nozzle,  to  be  satisfactory,  should  be  made  of  noncor- 
osive  metal.  It  presents  one  very  desirable  feature,  viz.,  the  spray  is 
23192— No.  4 3 
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thrown  out  laterally.    Where  the  spray  is  thrown  directly  ahea<I  n^ 
the  workman,  especially  if  small  trees  are  being  treated,  or  if  tLf> 
a  wind,  much  of  the  spray  passes  beyond  the  tree.     Besides  tbis.: 
under  surface  of  the  foliage  is  not  so  perfectly  sprayed  as  it  con)  i  - 
by  the  use  of  a  nozzle  throwing  a  lateral  spi*ay  upward  towani : 
under  surface  of  the  leaves,  or  downward  upon  their  upper  sor:  i  - 
The  application  is  thiis  made  directly  to  the  leaf  surface  to  be  m^'- 
aud  little  loss  of  material  or  time  is  sustained.     With  those  luini-  i 
large  number  of  trees  to  spray,  this  saving  is  of  prime  impc»rt«iL 
There  should  always  be  a  swivel  in  the  pipe  to  which  the  no//!*  i- 
attached.    This  allows  the  easy  turning  of  the  pipe  while  spraying' : 
interior  of  the  top  of  the  tree,  and  the  spray  is  sent  in  all  dire^  t*  i- 
witliout  withdrawing  the  pipe.     Where  it  is  not  absolutely  nei^sri ;. 
to  use  eau  celeste,  corrosion  of  the  nozzles  will  be  avoided  by  tbe  i^*  * 
ammoniacal  copper  carbonate.    This  spray,  besides  being  nearly  «• 
quite  as  effective  as  the  modified  eau  celeste  and  lacking  the  corri»M.v 
action  on  nozzles  and  other  metallic  fittings,  has  the  advantajje  tit  t.  * 
showing  to  an  obvious  extent  upon  the  treated  fruit.    The  eau  v^h'^k 
is  often  discernible  upon  the  prunes  at  the  time  they  are  gathenil. 

The  following  are  the  formulie  for  making  ammoniacal  eopi)er  tir 
bouate  and  modified  eau  celeste; 

AmmoHiacal  copi»er  carhonaie. — In  a  wooden  pail  place  5  ouucea  of  copper  carl»«»\-*' . 
8oft4?n  the  carbonate  to  a  paste  by  the  addition  of  a  little  water,  add  3  pints  i»r>i.«'  .' 
ammonia  (26-),.  and  stir  until  the*  carbonate  is  dissolved.  If  it  will  not  wbrtiiy.i.v 
solve  add  suffirieut  ammonia  to  accomplish  that  result.  Pour  into  a  barrel  holil".  ' 
or  50  gallons  and  fill  the  barrel  with  water. 

Modified  eau  celeste . — Dissolve  4  pounds  of  copper  sulphate  in  a  wooden  vev-^l  '" 
taiuing  10  or  12  gallons  of  water,  and  afterwards  stir  in  5  pounds  of  sal  soda.  ^Vl;  i 
the  soda  is  ilissolvod  pour  in  3  pints  of  strong  ammonia  (26^)  aud  dilute  to  45  iirdi  r- 
with  water. 

As  already  indicated,  the  Leslie  orchai-d,  which  was  spraynl  ^^ri 
modified  eau  celeste,  presented  the  most  evident  beneficial  results  ntii 
in  any  of  the  orchards  treated.  This,  it  is  believed,  was  not  diu-  *'^ 
any  superiority  of  eau  ct^leste  over  ammoniacal  cop]>er  ciirbonUe, 
but  to  the  early  and  more  marked  development  of  the  disease  in  rli  i* 
orchard  than  in  the  others.  It  has  been  shown  during  the  past  snuiiu»'i 
in  a  t'arefully  conducted  series  of  experiments  in  combating  tlie>)'' 
hole  fungus  of  the  almond  {Cercospora  circ^imscissa)^  that  moditinii.t 
celeste  and  ammoniacal  copper  carbonate  possess  almost  exactly  <miji^ 
alent  value  as  fungicides.  This  being  true,  there  are  several  rea>"i^^ 
why  the  auioiiiacal  copper  carbonate  is  to  be  preferreil  for  this  wot 
(1)  It  costs  much  less  than  the  other  spray;  (2)  it  is  less  liable  to  iiii' '^ 
the  foliage,  and  does  not  seriously  attect  the  nozzles  and  other  m^^'^- 
appliances  used  in  spraying;  (3)  spotting  of  the  fruit  aud  foliaire  i 
much  less  distinct  than  that  caused  by  modified  eau  celeste;  (4  i^ 
easier  to  prepare. 
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The  cost  of  the  aiumoniacal  copper  carbonate  will  vary  in  different 
portions  of  the  country.  The  wholesale  price  of  copper  carbonate  in 
the  Kaatern  cities  is  about  40  cents  per  pound.  To  this  about  3  cents 
should  be  added  for  freight  to  the  Pacific  coast,  making  the  dC!it  43 
<!ents  per  pound  in  California.  Ammonia  (260)  can  be  Irad  at  8  cents 
per  pound  in  the  East,  and  should  not  exceed  10  cents  per  pound  in 
California.  At  these  prices  the  cost  of  the  auunoniacal  copper  carbon- 
ate solution,  made  according  to  the  above  formula,  would  be  $1  per 
100  gallons.  This  cost  may  be  reduced  by  making  the  copper  carbo- 
nate at  home  from  sulphate  of  copper  and  sjil  soda,  as  follows: 

To  make  copper  atrbonate. — Dissolve  in  a  large  wooden  tub  6  pounds  of  copper  sul- 
phate in  hot  water.  lu  another  wooden  vessel  dissolve  7  pounds  of  sal  soda  in  hot 
water.  When  both  solutions  are  cool  pour  the  soda  solution  into  the  copper  solu- 
tion and  fill  the  tub  witli  water.  Unite  these  mixtures  slowly  or  they  will  overriow. 
Stir  thoroughly  after  the  water  is  added  and  allow  the  solution  to  stand  twenty-four 
hours;  then  draw  off  all  the  clear  liquid  with  a  siphon.  Fill  the  tub  with  water, 
stir,  and  again  allow  it  to  stand  twenty-four  hours  and  settle,  and  then  draw  off  the 
li<iuid  as  before.  Dry  the  substance  remaining,  which  is  mostly  carbonate  of  cop- 
l>er.  When  dry  it  should  be  a  light  green  i»owder.  The  Hediment  may  be  dried  in 
an  earthen  jar  kept  in  a  kettle  of  boiling  water  ar  in  the  sun. 

If  the  sulphate  of  copper  and  sal  soda  are  of  good  quality,  which 
may  bo  told  by  the  deep  blue  of  the  former  and  the  transparency  of  the 
laitcr,*  thetpiantity  given  in  the  above  formula  should  make  2^  pounds 
of  the  carbonate. 

The  average  wholesale  price  of  copper  sulphate  in  the  East  is  6  cents 
I>er  i)ound  and  that  of  sal  soda  li  cents.  The  Santa  Fe  Railroad  Com- 
pany has  (juoted  freight  rates  on  these  chemicals  from  Chicago  to  Santa 
Ana  at  li  cents.  This  makes  the  cost  of  copper  sulphate  on  the 
Pacific  coast  7^  cents  and  of  sal  soda  3  cents  per  pound.  At  these 
rates  0  pounds  of  copper  sulphate  and  7  pounds  of  sal  soda  would  cost 
06  cents;  and  as  this  quantity  makes  2^  pounds  of  the  carbonate,  the 
cost  per  pound  of  this  chemical,  when  made  at  home,  is  20  cents.  For 
45  gallons  of  spray,  according  to  the  above  formula,  there  would  be 
used  5  ounces  of  carbonate,  worth  8  cents,  and  3  pints  of  ammonia, 
worth  30  cents,  a  cost  of  80  cents  for  100  gallons,  or  a  saving  of  20  cents 
per  100  gallons  by  the  home  manufacture  of  the  <*arbonate.  At  the 
above  prices  for  copper  sulphate,  sal  soda,  and  ammonia,  when  used  to 
make  modified  eau  w'^leste,  45  gallons  w<mld  cost  75  cents,  or  $1.06  per 
1(K)  gallons. 

The  amount  saved  by  using  the  ammoniacal  copper  carbonate  instt^ad 
of  the  modified  eau  celeste  is  worth  considering  where  a  large  orchard 
is  to  be  sprayed.     With  the  other  advantages  already  enumerated,  the 

^  Air-slaked  sal  soda  or  pale  blue  sulphate  of  co])per  should  never  he  used  io  any 
spray  work.  If  the  former  be  used  in  niJiking  coj^iier  carl)onate,  a  magma  will  be 
formed  when  the  two  mixtures  are  united,  which  will  prevent  the  satisfactory  com- 
pletion of  the  process;  and  if  it  be  used  in  making  the  moditied  eau  celeste  the  add 
of  the  spray  will  remain  so  strong  as  to  burn  the  foliage. 
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former  spray  l>ecomes  much  more  desirable  than  the  latter  fnr  ii  ^ 
work. 

The  cost  of  spraying  an  orchard  depends  ui>oD  the  size  of  the  ti>- 
the  state  of  development  of  the  foliage,  the  presence  or  absence  vi^' 
when  the  sprays  are  applied,  the  fineness  of  the  spray  omhI/l 
thoroughness  of  the  work,  and  the  cost  of  labor  and  material. 

About  ^50  prune  trees  6  years  old  were  sprayed  in  the  Leslie  on! .  •' 
with  600  gallons  of  modified  eau  celeste,  the  application  of  ^. 
required  three  men  and  a  team  for  thirteen  hours.     In  this  woik:. 
San  Jose  nozzle  was  used.    The  corrosive  action  of  the  s])rav  ii;  n 
the  plates  of  the  nozzles  so  that  more  of  the  solution  was  used  ti 
was  rei|uired  to  do  the  work.    The  direct  throw  of  the  spray  udM  ^ 
tliis  loss  and  the  loss  of  time  was  proportionate.     From  carefally  k*  ;• 
records  of  my  own  ex])erimental  work,  it  appears  that  at  least  'Sj  \^ 
cent  more  material  and  time  was  consumed  in  this  orchard  than  ^  .^ 
needed  if  the  work  had  been  done  with  ammoniacal  copper  carb«»'i.u 
applied  with  a  lateral  nozzle.    This  would  reduce  the  spray  nettletl  tn 
4r)0  gallons,  and  the  time  for  applying  to  about  ten  hours.    The  iv-t  < : 
4")0  gallons  of  ammoniacal  copper  carbonate  at  $1  per  100  gallons  > 
84.50.     Estimating  the  cost  of  a  man  and  team  at  ^3  per  day,  an  I 
li  men  for  applying  the  spray  at  $1.50  each  jyer  day,  the  costof  applr-  - 
the  spray  would  be '86  for  ten  hours,  or  60  cents  per  hour.    Atv.'^ 
rate  the  total  cost  is  810.50  for  350  trees,  or  an  average  of  3  cents  ]« i 
tree  for  a  single  spraying.    This  is  not  an  underestimate,  where  ih 
cliemicals  are  purchased  at  wholesale  prices  and  properly  api'l ^i 
The  expense  of  spraying  large  trees  will  be  increased  in  proporri<»:. : 
the  increase  in  size. 

♦  The  number  of  treatments  necessary  to  prevent  the  injurions  efff* t^ 
of  the  parasite  varies  from  season  to  season.  In  the  East  the  tnut 
ments  should  be  more  numerous  and  at  shorter  intervals  than  in  C  »•' 
fornia.  At  present  it  is  believed  that  in  southern  Oahfornia  tff" 
thorongli  sprayings  of  the  prune  tree  will  sufficiently  keep  thepara^--^^ 
imder  control.  Although  no  rigid  rule  can  be  given  as  to  dates  i' 
is  probable  from  the  past  season's  work  that  the  first  treatment  may  l-i^ 
safely  made  about  tbe  time  the  trees  cease  to  bloom,  and  when  the  ol' 
wood  is  in  nearly  full  leaf.  A  second  spraying  should  be  made  ;»ftr 
a  fair  amount  of  new  wood  and  foliage  has  been  formed.  When  tk>t 
two  treatments  are  carefully  and  thoroughly  made,  say  about  the  l>t  ''■ 
May  and  again  about  the  1st  of  June,  varying  according  to  condition*. 
it  will  rarely  be  found  necessary  to  treat  the  trees  a  third  time,oul'^^ 
the  orchard  be  situated  in  a  low  and  damp  legion.  In  this  caseathiui 
spraying  may  be  given  two  to  three  weeks  after  the  second. 

The  dry  summers  of  California  allow  the  spray  to  remain  on  tl;« 
foliage  until  the  fall  rains,  that  is,  in  cases  where  the  applications  aK 
made  after  the  last  spring  rains.  In  the  Santa  Ana  Valley  tive^ 
sprayed  in  May  clearly  showed  the  copper  on  their  leaves  as  lateJ^ 
the  last  of  October. 
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DESCRIFflON  OF  PLATES. 

Plate  xxxiv.— Leslie  prune  orchard,  7  years  old,  grown  on  a  rich,  deep,  fine 
sedimentary  soil ;  situated  aliout  2  miles  northwest  of  Santa  Ana,  Cal. ;  affected 
by  rust  in  1891  and  again  in  1892.  It  was  sprayed  with  modi  lied  eau  cdleste  dur- 
ing the  first  half  of  June,  1892,  receiving  one  treatment  daring  the  season.  This 
treatment  was  sufiicieut  to  cause  the  trecH  to  retain  their  foliage,  to  the  extent 
shown,  unt.l  October  4,  when  the  photograph  was  taken.  Compare  with  Plate 
xxxv,  which  shows  the  untreated  half  of  the  same  orchard. 

Platk  xxxv.—Unspraye*!  half  of  the  prune  orchard  represented  in  Plate  xxxiv. 
The  trees  were  defoliated  through  the  action  of  rust.     Photographed  October  3. 

Plate  xxxvi.— Prune  tree  5  years  old,  treated  about  the  Ist  of  June,  1892,  with 
modified  eau  cdleste.  This  tree  was  in  an  orchard  affected  by  the  rust,  and  should 
be  compared  with  the  tree  shown  in  Plate  xx x  vii.     Photographed  October  3, 1892. 

Plate  xxx vii.— Prune  tree  7  years  old  and  wholly  defoliated  by  rust.  Had  been 
bare  some  time  before  the  photograph  was  taken  on  October  3,  1892.  Compare 
with  Plates  xxxiv  and  xxxvi. 


PRELIMINARY  NOTICE  OF  A  FUNGOUS  PARASITE  ON  ALEYRODES 

CITRI  R.  &   H. 

By  H.  J.  Webbek. 

In  the  course  of  some  in vestigatious  on  "sooty  mold,"*  a  fungous 
disease  of  the  orange  and  other  citrous  fruits,  it  was  soon  learned  that 
iu  order  to  successfully  combat  the  fungus  means  must  first  be  found 
to  remove  the  insect  pests,  which  evidently  induce  the  disease.  In 
Florida  the  "sooty  mold"  is  principally  nourished  by  the  honeydew 
excreted  by  Aleyrodes  citri  (the  so-called  "white  fly")  and  certain 
waxy  sciUe  insects  and  aphids ;  however,  it  becomes  serious  only  as  it 
follows  Aleyrodes  citri.  In  view  of  these  facts,  experiments  have  been 
conducted  for  the  purpose  of  determining  the  most  effective  means  of 
combating  Aleyrodes.  Attempts  have  been  made  to  discover  insect 
enemies  of  Aleyrodes  eitri  which  would  aid  in  keeping  the  pest  in  check, 
but  to  my  knowledge  no  such  parasite  has  been  discovered.  In  this 
state  of  our  knowledge,  I  am  fortunately  able  to  announce  the  discovery 
of  a  fungus  which  is  parasitic  on  the  larvaj  and  pupai  of  Aleyrodes  citri, 
ami  which  may  prove  useful  in  fighting  the  insect. 

While  walking  through  the  orange  grove  of  Mr.  J.  II.  Harp,  of  Ores- 
cent City,  Fla.,  in  August,  1893,  some  leaves  infested  with  the  larvje  and 
pupai  of  Aleyrodes  citri  were  collected.  Mixed  with  the  insects  on  the 
same  leaves  the  orange-reil  pustules  of  a  fungus  were  found,  but  noth- 
ing was  thought  of  the  significance  of  the  discovery  at  the  time.  In 
January,  1894, 1  visited  the  orange  grove  of  Mr.  W.  B.  Varn,  at  Bartow, 
Fla.,  and  again  found  the  same  fungus  in  considerable  abundance.  A 
more  careful  examination  of  this  material  led  to  the  conclusion  that  the 
fungus  was  probably  a  parasite  on  the  larvje  and  pupie  of  A  leyrodes 
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citri.  Numerous  groves  where  the  fungus  infests  Al^rodes  have  slDf- 
been  examined,  partieuhirly  in  the  vicinity  of  Orescent  City  and  GaiLe- 
ville,  Fla.  The  fungus  has  been  provisionally  identified  as  AscherHH 
tahitetms  Mont.  It  occurs  in  orange  groves  at  Crescent  City,  Bari«»^ 
Panasoftkee,  Gainesville,  and  Manatee.  In  the  not^d  groves  of  Citri 
Fla.,  where  some  300  acres  of  orange  grove  are  lit4?rally  black  fn>iu  rl 
effects  of  '* sooty  mold"  following  Aleyrodes^  no  signs  of  J.^eier*r»K  ' 
have  as  yet  been  discovered.  Many  other  groves  in  the  State  wh^r 
AJeyrodes  citri  occurs  still  remain  free  from  this  friendly  fungus. 

Experiments  have  been  started  to  spread  AsvherHonia  tahlknsn 
into  uninfected  groves,  both  by  introducing  small  trees  harl>orii;. 
affected  Aleyrodes  citri  pupjv  and  also  by  artificial  means. 

In  the  town  of  Gainesville,  where  for  a  number  of  years  AleyrodtJi  rri- ; 
has  been  very  abundant  and  destructive,  the  trees  are  now  ackno  vi 
edged  by  general  accord  to  be  much  better  than  they  have  been  slut 
first  attacked.  An  examination  of  the  trees  here  shows  Aschersonif}  h> 
be  very  abundant.  On  man}'^  trees  it  is  indeed  difficult  to  find  a  livini: 
pupa  of  Aleyrodes  citri.  In  such  cases  the  lower  surfaces  of  the  leav»- 
are  thickly  dotted  with  the  orange-red  pustules  of  AscherHonia. 

When  the  i)arasitic  fungus  (Aschersonia  tuhitensis)  has  grown  :•• 
maturity  it  is  easily  removed  from  the  leaf,  the  switching  of  thelea\t- 
and  branches  resulting  in  the  removal  of  many  of  the  pustules.  Tin 
bright  green  spots,  where  the  surface  of  the  leaf  is  thus  revealed.  M^r 
rounded  by  the  black  ** sooty  mold,"  are  quite  conspicuous, 

Tlie  growth  of  Aschersonia  tahitemis  on  the  larvie  and  pupie  of  Al'j- 
rodcs  causes  the  scale  to  noticeably  enlarge.  The  hypha?  of  Aschns^ 
nia  burst  out  around  the  edge  of  the  scale,  forming  a  dense  fringe.  Tli- 
mycelium  gradually  grows  up  over  the  scale  and  eventually  entirely 
8urroun<ls  it,  so  that  in  the  advanced  stages  of  the  fungus  it  is  difli("^' 
to  find  the  fragments  of  the  Aleyrodes  scale. 

A  species  of  Aschersonia,  probably  the  same  as  that  infesting  Ah' 
rodes  citrij  has  also  been  discovered  at  Gainesville,  Fla.,  growing  in  c^u 
siderable  abundance  on  a  waxy  scale  {Lecanium)  of  the  sweet  bay  tm- 
Tliis  scale  also  secretes  honeydew  in  considerable  quantities  and  i^^^>^ 
lowed  by  the  *' sooty  mold." 

In  the  present  stage  of  the  investigation  it  can  not  be  positiveh 
stated  whether  the  spread  of  Aschersonia  will  be  rapid  enough  t«» 
materially  check  the  ravages  of  Aleyrodes  citri^  hwt  appearances  ihhui 
strongly  to  this  conclusion.  The  matter  is  being  investigated  and  wil' 
be  reported  upon  later. 

SlBTEOPICAL  LABORATOKY, 

EustiSy  Fla, 
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AN  IMPROVED  METHOD  OF  MAKING  BORDEAUX  MIXTURE. 

By  W.  T.  Swingle. 

Since  the  ftrst  of  the  year  I  have  had  under  way  rather  extensive 
jxperiments  with  Bordeaux  mixture  to  determine  its  effectiveness  in 
preventing  a  fungous  disease  of  the  lemon  known  as  scab.  The  neces- 
Nity  of  making  large  quantities  of  the  mixture  soon  showed  how  slow 
imd  inefficient  the  common  methods  for  its  preparation  are.  After  a 
uuuiber  of  attempts  a  much  quicker  and  at  the  same  time  better  method 
was  worked  out,  and  it  is  the  object  of  this  paper  to  call  attention  to  the 
method.  It  might  be  noted  that  tiie  lemon  proves  to  be  exceedingly 
sensitive  to  slight  changes  in  the  composition  of  the  mixture,  and  hence 
is  a  very  good  plant  to  use  in  determining  the  best  form  of  this  fungicide. 

METHODS  OF  DISSOLVING  THE  COPPER  SULPHATE. 

Probably  the  best  method  of  dissolving  large  quantities  of  copper 
sulphate  without  heat  is  that  suggested  by  Mr.  M.  B.  Waite  in  1893 
and  described  on  page  336  of  this  number  of  the  Journal.  By  this 
method  it  is  a  simple  matter  to  prepare  strong  solutions  containing  as 
much  as  2  pounds  of  copper  sulphate  to  the  gallon.  Moreover,  it  is 
l>ossible  to  use  large  crystals  instead  of  the  more  expensive  and  more 
easily  adulterated  pulverized  bluestone.  Another  method,  still  more 
expeditious  and  superior  to  the  old  way  of  pouring  hot  water  on  the 
bluestone  and  stirring  it  till  it  dissolves,  is  to  conduct  steam  into  the 
bottom  of  a  barrel  containing  the  copper  sulphate  and  water.  With  a 
small  supply  of  steam,  especially  if  under  considerable  pressure,  the 
water  can  be  heated  in  an  incredibly  short  time.  Besides,  the  current 
of  steam  issuing  from  the  pipe  sets  the  water  and  crystals  in  violent 
motion  and  insures  a  frequent  change  of  the  water  in  contact  with  crys- 
tals. In  all  cases  where  the  solution  is  effected  with  the  aid  of  heat  it 
should  be  allowed  to  cool  before  being  used.* 

STOCK  SOLUTION  OB^  COPPER  SULPHATE. 

As  early  as  1887  the  French  viticulturist  Ricaudt  published  an 
account  of  a  method  of  making  a  strong  solution  containing  a  known 
weight  of  copper  sulphate  to  each  liter.    This  makes  what  is  commonly 


'  While  working  at  the  Kansas  Experiment  Station  in  1890,  Prof.  \V.  A.  Kellerman 
and  myself  found  steam  conducted  through  a  small  pipe  fitted  with  a  stopcock  to  be 
a  most  valuable  means  of  keeping  the  temperature  of  the  water  at  132^  F.  for  treat- 
ing smut  of  oats  and  wheat  (see  Kellerman  and  Swiugle,  Kans.  Agr.  JIxp.  Sta.  Bull. 
^0, 12,  Aug.,  1890,  p.  49;  and  Georgeson,  Burtis,  and  Shelton,  Kans.  Agr.  Exp.  Sta. 
Bnll.  No.  29,  Dec.  29,  pp.  177-178).  Mr.  W.  C.  Hewitt,  manager  of  the  Sunset  ( )range 
Company,  Stanton,  Fla.,  tells  me  that  he  finds  steam  invaluable  in  making  sodium  sul- 
phide, kerosene  emulsion,  and  othersprays.  This  method  of  heating  is  unquestionably 
the  best  for  all  who  have  steam  available,  and  should  be  generally  used  by  such. 

^Rieaud,  J.  Le  traitemont  du  mildiou,  la  dissolution  cuivreuse  compar6e  aux 
aotrea  prdparations  liquides  (Jour.  d'Agr.  Prat.,  51"  ann.,  t.  i,  No.  3,  Jan.  20,  1887, 
p.  90). 
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known  as  a  stock  solution.  In  this  country  Mr.  Waite  ha«  used  ti]i> 
system  with  great  success.  His  metho<l  is  described  on  page3:>MK 
this  number  of  the  Journal.  The  advantages  of  the  system  a:- 
obvious;  the  delay  occasioned  by  having  to  dissolve  small  amount^;*: 
a  time  is  avoided,  since  a  large  amount  can  be  dissolveil  inadra:^ 
and  any  refjuired  number  of  pounds  can  be  quickly  obtained  by  m»  -> 
uring  out  the  proper  number  of  gallons  without  any  oi)eration  of  Wfii^i 
ing.  If  steam  is  used  for  dissolving  the  copi)er  sulphate,  exa j>. 
the  same  method  may  be  adopted  as  when  the  substance  is  (iiss<Vi\nl 
by  suspension.  When  it  is  desired  to  have  the  solution  residy  foriK 
in  a  few  hours,  and  neither  steam  nor  hot  water  is  at  hand,  a  stock  ^>1d 
tion  containing  only  1  pound  to  the  gallon  can  readily  be  made.*  In  i. - 
case  should  the  copper  sulphate  be  dissolved  or  stored  in  an  iron  kertif 
or  other  metal  receptacle,  since  the  copper  is  thrown  down  aud  oti  tr 
sulphates  formed.  A  case  recently  came  to  my  notice  where  alv* 
l)rolonged  boiling  of  the  copper  sulphate  solution  in  an  iron  kettlMl^ 
copper  was  all  thrown  down  in  the  form  of  metallic  scales,  aud  thr 
licjnid  on  testing  proved  to  be  almost  pure  iron  sulphate  in  soluii/j 
Tiie  solution  can  be  kept  a  few  days  or  a  few  weeks  in  a  wooden  vesxl 
without  noticeable  change,  but  probably  can  not  be  left  indefinitely 
without  a  slight  losst  of  strength.  The  vessel  should  of  course  W 
kept  covered  to  prevent  evaporation  and  to  keep  out  impurities. 

SELECTING  AND  SLAKING  THE  LIME. 

Only  the  best  well-burnt  fresh  stone  lime  should  be  used  inmakiii: 
Bordeaux  mixture.  All  i>owder  occurring  in  the  barrel  sbould  l^ 
looked  upon  with  suspicion,  since  it  is  very  likely  to  be  air-slaked  m*- 
conse(iuently  worthless  and  even  dangerous  to  use  for  this  piup'j^ 
In  slaking,  some  little  care  is  required  in  order  to  get  uniformly  p^^ 
results.  If  50  or  100  pounds  arc  to  be  slaked,  the  amount  can  l^r 
placed  in  a  barrel  or  other  water-tight  vessel.  A  considerable  supply 
of  water  should  be  at  hand,  so  that  the  lime  will  not  get  too  dry  fr"^ 
taking  up  water  laster  than  it  can  be  supplied.  At  first  water  sbooli 
be  added  slowly,  stirring  vigorously;  it  should  be  added  just  asffu^'*^ 
it  is  taken  up  by  the  lime.  The  lumps  of  lime  should  never  bealloW 
to  project  into  the  air  for  more  than  a  few  seconds.  The  whole  slaking' 
mass  must  be  most  thoroughly  stirred  or  the  lower  portions  will  notl^ 
wetted  at  all,  the  upper  layers  absorbing  all  the  water.  It  will  not  ^  ■ 
to  have  just  enough  water  to  cause  the  lumps  to  swell  and  fall  to  ^i 

"  In  this  case  instead  of  weighing  out  twice  as  many  pounds  as  the  barrel \n<-'- 
gallous,  the  same  number  of  pounds  are  weighed  out  and  suspended  for  soluT.'  - 
When  all  dissolved,  the  liquid  is  brought  up  to  the  required  amount.  This^ii^'^* 
solution  containing  1  ])ound  to  the  gallon. 

t  According  to  Cl<5ment,  as  quoted  by  Biedermann  in  Ladenburg,  Haudw6rt*'f '  ^ 
Chemie,  6,  305,  a  solution  of  copper  snlphate  kept  in  a  wooden  vessel  gnuln^' 
deposits  crystalline  copper. 
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powder,  since  iu  this  case  the  product  is  lumpy  aud  makes  a  mixture 
of  poor  quality  that  clogs  the  nozzle  badly.  The  milk  of  lime  obtained 
should  be  of  the  consistency  and  have  much  the  appearance  of  thick 
cream,  and  should  be  free  from  granules  when  felt  between  the  fingers. 
In  slaking  a  small  amount  of  lime,  such  as  1  or  !^  pounds,  the  mistake 
may  easily  be  made  of  adding  too  much  water  aud  thus  greatly  retard- 
ing the  action.  In  such  cases  it  is  best  to  use  hot  water,  adding  it 
little  by  little  as  it  is  absorbed.  There  is  very  seldom  any  difficulty  in 
getting  large  amounts  of  lime  to  slake. 

STOCK  MILK  OF  LIME. 

It  has  been  found  that  the  stock  method,  so  valuable  with  copper 
sulphate,  can  be  used  with  equal  advantage  for  the  lime.  A  barrel  is 
taken,  the  capacity  of  which  has  previously  been  carefully  determined, 
aiul  twice  as  many  pounds  of  stone  lime  are  placed  in  it  as  it  holds  gal- 
lons. The  lime  is  then  slaked.  If  the  slaking  has  been  proi)erly  done 
the  milk  of  lime  will  fill  two-thirds  to  three-fourths  of  the  space;  then 
water  is  added  to  bring  the  milk  of  lime  up  to  the  mark.  After  stir- 
ring thoroughly  a  gallon  will  contain  the  equivalent  of  2  pounds  of 
fresh  lime.*  It  is  essential  that  the  milk  of  lime  be  well  stirred,  pref- 
erably with  a  broad  paddle.  If  the  clear  limewater  bo  taken  it  will 
(•outain  only  about  ^  ounce  of  lime  instead  of  2  pounds.  However,  as 
the  slaked  lime  is  only  a  trifle  more  than  twice  as  heavy  as  the 
liquid  and  is  in  an  extremely  flue  state  of  subdivision,  it  is  found 
easy  in  practice  to  stir  up  the  milk  of  lime  in  a  few  moments,  so 
that  it  is  of  practically  uniform  composition  throughout.  The  stir- 
ring must  be  repeated  each  time  a  quantity  is  dipped  out.  In  settling, 
the  lime  leaves  a  clear  layer  of  limewater  above.  This  contains  about 
1  part  in  800  of  slaked  lime  in  solution  and  absorbs  carbonic  acid 
readily  from  the  air,  forming  a  pellicle  over  the  surface.  The  barrels  of 
stock  lime  should  be  kept  as  closely  covered  as  possible,  though  if  not 
jarred  the  loss  from  this  source  is  certainly  very  small  in  the  course  of  a 
few  days  or  weeks.  However,  it  is  best  to  slake  all  the  lime  as  soon  as 
received,  and  in  case  the  barrels  of  stock  lime  have  to  stand  more  than  a 
fortnight  before  being  used,  the  barrel  should  be  headed  up  tightly  and 
either  the  head  kept  covered  with  water  or  the  whole  buried  in  the 
ground,  as  suggested  by  Mr.  Waite. 

PROPER  RATIO  OF  LIME  TO  COPPER  SULPHATE  AND  MEANS  OF  TESTING 

THE  MIXTURE. 

The  almost  universal  practice  in  this  country  has  been  to  use  4  pounds 
of  lime  to  6  pounds  of  copper  sulphate.    There  has  been  advocated  of 

*  Iu  case  the  stock  milk  of  lime  is  to  bo  used  at  ouce,  it  will  be  necessary  to  allow 
it  to  cool,  since  the  heat  liberated  daring  the  slaking  makes  it  very  hot,  aud  iJor- 
•U>aux  mixture  made  hot  is  different  in  composition,  settles  rather  quicker,  and  is 
doubtless  decidedly  inferior  to  the  mixture  prepared  at  ordinary  temperatures. 
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late,  however,  the  method  of  Patrigeon,*  i.  e.,  adding  tlie  milk  of  fe  j 
gradually  to  the  copper  sulphate  until  the  mixture  no  longer  givtr<  ^ 
brown  precipitate  with  a  solution  of  the  yellow  prussiate  of  i)ota-l   ' 
(potassium  ferrocyanide).    In  his  bulletin  on  Bordeaux  mixture,  sowi^     , 
be  issued  by  this  Division,  Mr.  D.  G,  Fairchild  expresses  doubt  as  t     | 
the  value  of  this  method.     As  usually  recommended,  it  is  certaiuly  iv  * 
by  any  means  an  easy  method  to  apjdy,  though  it  is  often  assumed  u 
be  so.    If,  as  is  usually  the  case,  there  is  no  means  of  knowing  exactly 
how  much  lime  is  added,  it  is  a  tedious  process  to  obtain  enough  with 
out  running  the  risk  of  using  a  great  excess.     As  long  as  the  ain«»nrit 
of  lime  added  is  too  small  the  mixture  will  give  on  adding  a  drop  •»! 
lK)tassium  ferrocyanide  solution  a  brown  reaction  plain  enough  to  U^ 
seen  against  the  greenish  blue  precipitates,  but  when  nearly  all  tun 
copper  sulphate  has  been  neutralized  by   the  lime  it   is   impoj^ilm 
to  obtain  the  reaction  without  waiting  for  the  mixture  to  settle  ai.il 
then  testing  the  clear  liquid.     Well-made  Bordeaux  mixtore  8etTlt> 
very  slowly  and  begins  to  deteriorate  as  it  settles.    Moreover,  I  amroi: 
vinced  that  the  mixture  is  not  of  as  goo<l  quality  when  the  lime  is 
poured  in  little  by  little  as  when  the  proper  amount  is  added  all  at 
once.    By  using  the  stock  milk  of  lime  described  above,  a  definite  idea 
is  obtained  of  the  amount  of  lime  that  has  been  added.    Moreover,  the 
proper  ratio,  when  once  carefully  determine<l,  can  be  followed  without 
further  testing  in  using  up  the  rest  of  the  two  stock  solutions  tesre«l 
Lime  must  be  added  as  long  as  a  brown  color  is  api)arent,  when  a  few 
droi>s  of  the  solution  is  added  to  the  mixture.     A  convenient  way  ot 
making  the  test  is  to  place  a  colunui  of  the  mixture  several  incht-^ 
deep  in  a  small  vial  and  add  a  few  drops  of  the  solution  of  i)otaw<sittm 
ferrocyanide. 

Unless  care  be  taken  to  add  the  milk  of  lime  gradually,  thei-e  is  uo 
assurance  that  there  is  not  a  large  excess  of  lime  in  the  Bordeaux  mix- 
ture as  i)repared  by  Patrigeon's  method.  However,  if  the  dear  liqui'^ 
obtained  by  letting  the  mixture  settle  be  tested  with  a  little  copF^ 
sulphate  solution,  an  excess  of  lime  will  be  shown  by  a  bluish  pretipi- 
tate  being  formed.  If  it  forms  instantly  and  is  very  dense,  there  i>  '<^ 
large  excess  of  lime,  but  it  it  forms  only  after  standing  a  few  minute? 
and  is  very  faint  and  whitish,  there  is  only  a  slight  excess.  If  in  a 
few  moments  the  clear  liquid  turns  red  litmus  paper  blue,  then*  is  an 
excess  of  lime ;  if  blue  litmus  paper  turns  red,  there  is  an  excess  of  cop- 
per sulphate  present.  A  simple  method  of  testing  for  copj^er  sulphate 
(one  nearly  as  sensitive  as  the  potassium  ferrocyanide  and  which  cau  l>e 
applied  without  waiting  for  the  liquid  to  settle)  is  to  immerse  the  i^l- 
ished  blade  of  a  steel  knife  in  the  solution  and  notice  if  after  a  minut** 
or  two  it  bo  loonies  coated  with  copper.     If  it  does  become  so  coated 


*  Patrigeon,  G.     Kevue  Viticole.    <Jouru.  d'Agr.  Prat.,  54''  ann.,  t.  i.,No.  SO.Mst 
15,  1890,  pp.  700-704. 
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there  is  still  copper  in  solution  in  the  fluid.  However,  one  of  the  best 
tests  for  the  mixture  is  simply  to  notice  the  color.  If  too  little  lime  is 
added  it  turns  a  greenish  blue,  if  a  slight  excess  is  used  the  color  is  a 
beautiful  sky-blue,  and  this  is  the  color  tbe  mixture  should  show.  If  a 
great  excess  of  lime  is  added  tbe  mixture  takes  on  a  slightly  purplish 
shade  of  color,  especially  after  standing  a  few  hours.  Probably  the 
best  test  for  the  presence  of  an  excess  of  lime,  even  when  slight,  is  to 
pour  some  of  the  mixture  into  a  broad,  shallow  vessel  (a  saucer  for 
instance),  and  after  a  moment  or  two  there  will  be  formed  a  delicate 
pellicle  over  the  whole  surface.  This  i>eliicle  can  readily  be  seen  if  the 
dish  is  held  to  the  light  properly.  It  breaks  when  stretched  and  wrin- 
kles when  compressed.  The  amount  of  lime  added  is  also  a  guide  in 
the  proper  making  of  the  mixture.  Theoretically,  IJ  pounds  of  lime  are 
reiiuired  to  neutralize  (>  pounds  of  blue  sulphate  of  copper.  With  ordi- 
nary lime,  however,  this  amount  is  insufficient.  Usually  it  takes  twice 
as  much  to  throw  down  all  copper  in  solution,  viz,  2g  pounds.  In  gen- 
eral with  good  lime  it  is  recommended  that  3  pounds  be  used  for  every 
6  x)ounds  of  sulphate  of  copper.  This  strength  has  been  found  very 
good  for  the  lemon,  which  is  injured  by  an  excess  of  copper  sulphate 
and  also  by  any  considerable  excess  of  lime.  It  should  never  take 
more  than  4  pounds  of  lime  to  neutralize  6  pounds  of  copper  sulphate 
(unless  a  white  or  anhydrous  copper  sulphate  has  been  used). 

To  sum  up,  properly  made  Bordeaux  mixture  should  show  a  beauti- 
ful sky-blue  color,  and  should  form  a  faint  membrane  on  the  surface 
when  exposed  to  the  air  for  a  moment  in  a  broad  dish.  The  clear  liciuid 
ol)tained  on  settling  should  give  no  brown  color  with  yellow  prussiate 
of  potash  solution,  and  should  give  a  slightly  bluish  precipitate  with 
copper  sulphate  solution.  To  obtain  this  result  about  3  poun(\s  of 
stone  lime  for  every  (>  i)ounds  of  cop])er  sulphate  should  be  used.  Made 
in  this  way,  the  mixture  is  free  from  any  copper  in  solution  and  also 
free  from  the  greenish  blue  basic  compounds,  whose  action  on  the  plant 
is  still  in  doubt.  It  contains  a  slight  excess  of  lime  very  possibly  ben- 
eficial to  some  plants,  and  certainly  less  injurious  in  slight  excess  than 
would  be  copper  sulphate. 

SHOULD  THE  MIXTURE  BE  MADE  UP  AS  NEEDED  OR  MADE  UP  MORE 
CONCENTRATED  AND  DILUTED  AFTERWARDS? 

In  using  stock  solutions  of  copper  sulphate  and  lime,  one  or  both  maj'^ 
be  diluted  before  they  are  mixed.  I  am  convinced  that  it  is  of  great 
advantage  to  dilute  both  solutions.  In  the  mixture  made  from  dilute 
solutions  the  chemical  changes  necessary  to  the  formation  are  more 
quickly  accomplished,  and,  best  of  all,  the  precipitates  formed  settle 
much  more  slowly.  Ordinarily  I  would  recommend  diluting  each  con- 
stituent to  one-half  the  amount  the  mixture  is  to  make  when  completed. 
Then  the  two  dilute  solutions,  after  having  been  thoroughly  stirred. 
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are  poured  together  in  the  spray  tank  or  barrel  and  again  thowni:h/: 
stirred.*  In  making  the  mixture  from  diluted  solutions  it  Is  best  • 
have  two  vessels,  each  holding  half  as  much  as  the  tank;  the  pri.»iH:i 
amount  of  <*.opper  sulphate  and  lime  stock  can  be  measured  oat  a.;! 
each  diluted  without  the  trouble  of  measuring  the  water  added.  TIih 
superior  quality  of  Bordeaux  mixture  made  in  this  way  will  fully  rtri'ay 
any  extra  labor  of  making.  It  does  not  suffice  to  dilute  onlyon*  •: 
the  constituents. 

KEEPING  QUALITIES  OF  BORDEAUX  MIXTURE. 

The  sooner  the  Bordeaux  mixture  is  used  after  being  made^  the  V»ft- 
ter.  Changes  in  the  precipitate  soon  begin;  it  eventually  be(*omr> 
coarsely  granular,  settles  very  quickly,  and  adheres  very  poorly  ti>  rm 
foliage.  Probably  no  serious  degeneration  of  the  mixture  takes  pla- 1^ 
inside  of  three  or  four  hours,  but  there  can  be  little  doubt  that  it  is 
decidedly  of  inferior  quality  after  standing  twenty-four  hours. 

ADDITION  OF  SOAP  TO  BORDEAUX  MIXTURE. 

As  has  been  found  by  Gallowayf  and  Fairchild,  the  addition  of  siup 
to  the  mixture  greatly  increases  its  wetting  properties,  and  makes  ir 
much  better  for  spraying  plants  having  a  waxy  cuticle,  and  hence  cliA 
cult  to  wet  thoroughly.  The  exact  nature  of  the  chemical  chauirt^^ 
produced  by  adding  soap  is  as  yet  almost  unkno vn.  The  practi't- 
has  been  to  add  soap  in  solution  until  an  abundant  and  permanent  fojm 
is  produced  upon  stirring  the  mixture  violently.  Usually  a  cousider 
able  quantity  of  soap  is  required  to  produce  this  effect,  about  half  a> 
much  as  the  total  weight  of  copper  sulphate  and  lime  used.  The  jjnap 
shoiridboiu  solution;  with  hard  soaps  it  is  best  to  shave  into  thin 
slices,  dissolve  in  hot  water,  and  add  to  the  finished  mixture  warm. 
Soft  soaps  may  be  diluted  and  added  cold.t 


■  For  iiibtauco,  in  making  given  stock  Hohuions  containing  2  pounds  of  coppt-r 
siilphrite  or  limoto  tlio  gallon^  in  making  a  mixture  of  the  strength  of  6  poamU'^t" 
copper  sulphate  and  3  pounds  of  limo  to  50  gallons,  the  procedure  would  be  as  ^"■• 
lows:  Take  3  gallons  of  the  stock  copper  sulphate  solution  and  dilute  with 22  jr^l- 
loiis  of  water,  making  25  gallons  in  all ;  aft-cr  stirring  well  it  is  ready  for  nse.  Take 
1\  gallons  of  the  stock  milk  of  limo  and  dilute  with  23|  gallons  of  water,  makiu? 
2r>  gallons.  A  mark  can  readily  he  made  showing  to  what  point  the  harrels  are  tille*- 
and  rendering  it  unnecessary  to  measure  the  water  added  after  the  first  time.  Ai'ier 
stirring  hoth  the  diluted  solutions  well,  pour  them  at  once  into  a  tank  or  barrel. 
straining  through  close-meshed  wire  netting.  The  mixture  should  now  be  tli^'r- 
oughly  stirred  with  a  hroad  paddle  for  at  least  two  minutes. 

t Galloway,  H.  T.  Experiments  in  the  treatment  of  ru8t«  affecting  wheat  and 
other  cereals.      <Jour.  of  Mycol.,  vol.  vii,  No.  3,  May  1893,  pp.  195-226. 

t  In  this  connection  I  would  suggest  that  the  very  cheap  resin  soaps  Ih>  given  a 
thorough  trial  for  this  purpose.  Take  2  parts  of  resin  and  1  part  of  crystallizc'l  ■*■•»! 
soda  (sodium  carbonate,  Na.CJO.,  lOlI.'O).  melt  together  in  a  kettle,  stirring  until  ali 
lumps disapp. VI r;  then  dilute  with  ab.nit  4  pirts  of  hot  water,  which  will  mikf  a 
stock  solution  coiltaiuing  3  pounds' of  the  soap  to  the  gallon.     This  should  be  dilut«^ 
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SUMMARY. 

(1)  Copper  sulphate  may  be  dissolved  very  easily  by  suspending  tbe 
crystals  in  a  loosely  woven  cloth  or  basket  near  the  top  of  a  vessel  filled 
with  water  or  by  conducting  steam  into  the  vessel  through  a  pipe. 

(2)  It  is  most  convenient  to  make  up  a  stock  solution  containing  2 
X>oui)ds  of  copper  sulphate  to  the  gallon. 

(3)  Only  the  best  freshly  burned  stone  lime  should  be  used  in  mak- 
iu<^  Bordeaux  mixture.  When  slaked  it  should  be  free  from  coarse 
granules. 

(4)  Stock  milk  of  lime  containing  the  equivalent  of  2  x>ounds  of 
unslaked  lime  to  the  gallon  may  be  readily  prepared. 

(5)  The  method  of  testing  Bordeaux  mixture  with  a  solution  of  i>otas- 
si  am  ferrocyanidc  to  determine  when  enough  lime  has  been  added,  is 
difficult  to  apply  in  practice  unless  stock  milk  of  lime  be  used. 

(0)  The  color  of  the  ipixture  is  a  good  indication  of  its  composition. 
AVhen  proi>erly  made  it  is  of  a  deep  sky-blue  color.  Such  a  mixture 
contains  a  slight  excess  of  lime,  and  on  standing  a  few  moments  in  a 
broa<l,  open  vessel  is  covered  with  a  thin  pellicle  of  calcium  carbonate. 
The  clear  liquid  left  after  settling  gives  no  brown  color  with  potassium 
ferrocyanide  solution,  but  does  give  a  slight  precipitate  of  a  light  bluish 
color  with  copper  sulphate  solution. 

(7)  To  obtain  a  mixture  giving  the  reactions  noted  above,  about  2^ 
to  3  pounds  of  lime  will  be  needed  for  each  G  pounds  of  copper  sulphate 
used. 

(8)  It  is  very  much  better  to  dilute  both  the  copper  sulphate  solution 
and  the  milk  of  lime  before  mixing  than  to  mix  the  strong  solutions 
and  dilute  to  the  required  quantity  afterwards. 

(9)  The  mixture  begins  to  deteriorate  within  a  few  hours  after  being 
made  and  should  therefore  be  applied  as  soon  as  possible.  It  should 
never  be  allowed  to  stand  as  long  as  twenty-four  hours  before  using. 

(10)  The  addition  of  soap  to  the  finished  mixture  greatly  increases  its 
wetting  propi*rties  and  adds  to  its  value  for  all  plants  with  a  waxy 
coating  on  the  parts  sprayed.  The  soap  should  be  adde<l  in  solution 
and  in  sufficient  quantity  to  make  the  mixture  foam  well  when  stirred 
violeutl3\ 

(11)  Tiie  very  cheap  resin  soaps  are  sufficiently  promising  to  deserve 
a  thorough  trial  for  use  with  the  Bordeaux  mixture. 

Subtropical  Labobatory, 

EustiSj  Fla. 


with  about  2  parts  of  wat«r  when  added  to  the  Bordeaux  mixture.  This  soap  costs 
only  about  1|  conts  a  pound  iu  lar/^e  amouuts,  while  whale-oil  soap  costs  about  four 
times  as  mnch,  and  ordinary  good  hard  soap  costs  five  to  twelve  times  as  much.  From 
a  few  preliminary  trials  made,  it  seems  to  be  even  better  than  ordinary  soap  to  make 
a  foam  with  Bordeaux.  Albert  Koebele  found  a  similar  resin  soap  to  ))e  a  good  insec- 
ticide for  some  hanstorial  insects  (see  Annual  Reports  of  the  Commissioner  of  Agri- 
culture for  1886  p.  558;  1887,  p.  146;  and  1888,  p.  130). 
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A  NEW  METHOD  OF  TREATING  GRAI  M  BY  THE  JENSEN  PROCESi 
FOR  THE  PREVENTION  OF  SMUT. 

Ky  B.  T.  Oalloway. 

Duriui?  the  past  year  Mr.  Elam  Bartholomew,  of  Eockport,  Kaiis.,  a 
s[)ecial  agent  of  the  Division,  made  some  interesting  exi)eriments  in  tbt- 
treatment  of  oat  smut  by  the  Jensen  or  hot- water  procei^s.  AmtH.:; 
other  things,  Mr.  Bartholomew  devised  a  method  for  tre^itiug  hr^t 
quantities  of  grain  without  resorting  to  the  tedious  basket-dippin;: 
process.  The  latter,  he  says,  will  answer  fairly  well  for  a  few  bashels  oi 
grain,  but  where  a  large  acreage  is  to  be  planted  the  labor  involved  and 
the  general  inconvenience  of  the  work  will  prevent  many  farmers  fn»m 
adopting  the  method.  Mr.  Bartholomew's  method  of  treating  5  bnshfls 
of  grain  at  a  time  was  essentially  as  follows: 

A  common  kerosene  barrel  was  procured  aud^afterremo\ing  the  head 
a  1 J  inch  hole  was  bored  in  the  bottom  close  to  the  rim.  The  hole  was 
then  covered  with  a  piece  of  wire  wiudow  screen,  the  latt^er  being  tacked 
to  the  bottom  of  the  barrel  on  the  inside.  A  i^ine  plug  was  then  fitted  to 
the  hole  from  the  outside  in  such  a  way  that  the  end  barely  reached  tbe 
tine  wire  screening.  After  making  these  preparations  the  barrel  was 
placicd  on  a  box  high  enough  to  allow  a  pail  or  tub  to  be  slipped  under  the 
bung.  An  old  well  bucket,  such  as  are  used  in  bored  wells,  was  then 
obtained,  and  after  removing  the  bottom,  four  rows  of  half-inch 
holes,  running  the  entire  length  of  the  bucket,  were  punched.  Tht» 
holes  were  punched,  as  nearly  as  possible  the  same  distance  apart  si.\ 
being  placed  in  a  row,  making  twenty-four  in  all.  After  punching  the 
holes  the  bucket  was  placed  in  the  center  of  the  barrel,  bottom  end  np. 
and  resting  on  its  bail,  thereby  raising  it  4  or  5  inches  from  the  bottom 
of  the  barrel  and  causing  it  to  project  a  little  above  the  top  of  the 
latter. 

Holding  the  bucket  in  position,  5  bushels  of  badly  smutted  oat«  were 
emptied  into  the  barrel.  There  were  already  on  hand  a  common  wash 
boiler  and  an  iron  pot  tilled  with  water  which  had  been  heated  to  boil- 
ing point  on  the  cook  stove.  The  contents  of  the  two  vessels  were 
cooled  to  130O  F.  by  the  addition  of  cold  water,  therebv  increasing  the 
quantity  of  liquid  to  15  gallons.  This  was  then  poured  into  the  bucket 
in  the  center  of  the  barrel  until  all  the  grain  was  covered.  The  float- 
ing grain  was  pushed  under  with  the  hand  and  the  barrel  covered  with 
a  cloth  to  hold  in  the  heat.  After  standing  ten  minutes  the  water  was 
drawn  off  through  the  hole  at  the  bottom  of  the  barrel,  the  temperatnre 
in  the  meantime  having  fallen  to  lOOo  F.  More  boiling  water  was 
added  to  the  water  drawn  ofi*,  until  the  temperature  reached  133-  F.. 
when  the  liquid  was  again  poured  into  the  barrel  and  allowed  to  stand 
ten  minutes,  as  before.  Again  the  drawing  off  and  heating  process  was 
repeated,  the  water  being  poured  back  into  the  barrel  and  allowed  to 
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stand  ten  miuiites.    It  was  then  drawn  oft*  for  the  last  time  and  a  new 
lot  of  grain  put  in  and  treated  as  in  the  first  case. 

Mr.  Bartholomew  says  that  seed  treated  in  this  way  yielded  less  than 
one- tenth  of  1  per  cent  of  smutted  oats,  while  in  fields  where  no  treat- 
ments were  made  20  per  cent  of  the  grain  is  often  affected  with  the 
fungus.  A  piece  of  G-inch  stovepipe,  it  is  thought,  will  answer  the 
same  purpose  as  the  bucket.  Tiie  pipe  should  be  arranged  so  that  it 
will  stand  at  least  4  inches  above  the  bottom  of  the  barrel. 


FIELD  NOTES,  zSga. 

By  EuwiN  F.  Smith. 

[Plate  XXXVIII.  1 

A  NEW  MELON   DISEASE. 

A  widespread  disease  of  muskmelon  leaves  was  observed  in  south- 
western Michigan  in  September.  The  foliage  was  destroyed  almost  com- 
pletely over  whole  fields  and  the  fruits  failed  to  ripen.  The  symptoms 
suggested  the  work  of  aPeronospora,  but  an  Alternaria  or  Macrosporiumj 
8ux)i>osed  at  first  to  be  a  saprophyte,  was  the  only  fungus  found.  Owing 
to  the  economic  importance  of  this  disease  it  will  be  made  the  subject 
of  a  special  paper,  the  fungus  having  since  been  studied  in  the  labora- 
tory and  the  disease  reproduced  in  the  field  by  pure  cultures  made 
from  single  spores. 

GBAPK   POWDERY   MILDEW.* 

The  powdery  mildew  of  the  grape  was  abundant  on  many  varieties 
in  an  experimental  vineyard  at  South  Haven,  Mich.  The  perithecia 
were  well  developed  and  numerous  on  September  19,  although  there 
had  been  no  cold  weather  or  frosts.  This  is  opposed  to  Viala's  hypoth- 
esis, that  severe  frosts  are  necessary  for  the  formation  of  the  peri- 
thecia.f 

APPLE   SCAn.J 

Api)le  scab  was  exceedingly  severe  in  western  New  York  and  central 
and  southwestern  Michigan.    There  was  an  almost  total  absence  of 

*  Uncinula  spiralis  B.  &  C. 

tLe3  p^ritheces  Bont  relativement  rares  en  Anicrique;  ils  ne  se  produiseut  jamais 
cpra  latin  de  rautoninc  lorsque  les  grauds  froids  brusques  survienuent  et  cela  soule- 
nient  dans  les  regions  da  Nord;  ils  soiit  surtout  frequents  daus  la  Nouvelle-Angle- 
terre.  Dans  Missouri,  le  Texas,  la  Cnlitbrnie,  on  ne  les  observe  presque  jamais;  ils 
«ont  rares  dans  la  Virgiuie.  II  semblerait  done  que  lea  froids  rigoureux  arrivant 
brusquement  soieut  n^cessaires  ii  leur  ibrmatiou. —  Ine  Jlissioti  Viiicolt  en  Am&ique, 
p.  283. 

XFueicladium  dendriticum  Fkl. 


374 

mit,  and  the  foliage  was  dwarfed,  distorted,  and  blackened  to  an  ext^iit 
never  before  observed,  and  to  sach  a  degree  that  the  trees  made  a  fe» 
ble  growth,  were  much  injured,  and  bore  no  fruit  the  following  year 
In  September  the  leaves  of  whole  orchards  in  southern  Michigay 
looked  as  if  fire  had  run  over  them,  and  some  of  the  trees  seemed  really 
to  die.  Both  in  New  York  and  Michigan  the  disease  was  correlatd 
with  many  weeks  of  almost  continuous  rainy  weather,  commencing  m 
early  spring  before  the  trees  blossomed.  It  is  not  known  just  vJiisr 
destroyed  the  ai)ple  crop,  but  the  almost  universal  failure  of  the  tm-^ 
to  set  fruit  was  attributed  to  the  rainy  weather.  The  failure  to  m  r 
fruit  in  1893  is  almost  certainly  attributable  to  the  physiologiial 
derangements  of  the  preceding  year.  In  localities  outside  of  tbese 
areas  of  excessive  rainfall  apple  scab  was  not  more  prevalent  than 
usual. 

PEAR  BLIGHT.* 

In  Kent  County,  Md.,  pear  blight  started  in,  or  at  lea«t  was  first 
noticeable,  about  the  middle  of  June,  and  was  unusually  prevalent 
during  two  weeks  of  very  moist,  hot  weather.  Some  growers  P6raove»l 
wagon  loads  of  blighted  limbs.  Mr.  Robert  Emory,  of  Chestertowu. 
cut  over  his  large  orchards  seven  times  and  in  this  way  saved  many  tn^es. 
The  orchards  of  Dr.  W.  S.  Maxwell,  at  Still  Pond,  escaped  entirely, 
although  only  about  12  miles  from  Chestertown,  and  subject  apparently 
to  identical  temperature  and  rainfall.  The  only  blight  in  these  ordianN 
of  recent  years  has  been  that  introduced  artificially  by  Mr.  Waite. 

This  disease  was  also  very  prevalent  in  Kent  County,  Del.,  wheiv 
similar  meteorological  conditions  prevailed.  In  both  localities  the  dis- 
ease was  so  bad  as  to  cause  much  comment.  In  western  New  York 
and  western  Michigan  pear  blight  was  not  widesjiread  or  severe, 
although,  as  noted  above,  the  spring  in  both  places  was  very  rainy. 

GOOSEBERRY   LEAP- BLIGHT.  + 

The  leaf  blight  of  the  gooseberry  was  unusually  severe  in  Maryland 
and  Michigan.  The  leaves  began  to  fall  two  months  in  advance  of  the 
proper  season,  and  in  many  cases  the  bushes  became  bare  before  the  fniit 
was  picked.  At  Hubbardston,  Mich.,  part  of  the  fruit  failed  to  mature 
on  account  of  this  loss  of  foliage,  and  in  various  other  places  the  dis- 
ease  cut  sh(u  t  the  crop  and  materially  diminished  the  vigor  of  tlie 
plants. 

BLACK  SPOT  OF  THE  PEACH.f 

This  spot  disease  was  common  on  peaches  at  Benton  Harbor,  Mich., 
in  September,  and  a  series  of  rains  caused  the  affected  fruits  to  cnK-k 
open  quite  generally,  as  previously  described  in  this  Journal  (vol. 
V,  p.  33). 


*  Bacillus  amylovoruB  (Burr.)  De  Toni. 
t  Gloeosporium  ribU.  (Lib.)  Mont. 
t  Cladoaporium  carpophilum  Thiimen. 
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CERCOSPORA  (0   ON   PEACHES. 

Bailly  spotted  Crawford  Early  peaches  were  received  from  A.  A. 
Ur«>zier,  Ann  Arbor,  Midi.,  and  later  in  the  year  the  same  disease  was 
observed  by  the  writer  on  other  varieties  at  Doughis  and  Benton  Har- 
l>or,  Mich.  In  the  specimens  from  Ann  Arbor  the  spots  consisted  of 
small,  roundish,  slightly  elevated  portions,  with  a  dend,  yellowish  cen- 
ter, and  a  dark,  purplish  brown  circumference.  In  the  most  typical 
^l>t*i*imen,  not  over  one-eighth  of  the  surface  was  pitted,  but  that  bore 
."o  sjiots,  giving  to  the  surface  a  very  measly  appearance.  The  central 
<leticl  portion  of  the  spot  did  not  exceed  a  diameter  of  one-lialf  mm. 
aixl  often  it  was  less.  In  the  s]>ecimens  collected  at  Benton  Harbor  a 
<-i»ntral  white  sx)ot  was  snrronnded  by  dead,  brown  tissue,  which  was 
ringed  in  turn  by  deep  crimson.  There  was  a  mycelium  in  the  spots 
suggestive  of  Cercospora  circumscUsa,  but  all  of  the  spots  were  sterile 
ami  the  fungus  was  excluded  from  the  living  tissues  by  a  thick  layer 
of  cork. 

Comparatively  few  fruits  were  attacked,  and  this  is  the  first  time 
anything  of  the  kind  has  come  to  my  notice. 

PEACH   MILDEW.* 

A  variety  called  Arkansas  Traveler  mildewed  badly  on  the  farm  of 
William  Smithson,  at  Youngstown,  N.  Y.  Ko  other  variety  in  the 
orchard  was  attacked,  and  no  other  was  destitute  of  glands  at  the  base 
of  the  leaf  blade  (see  .Tour,  of  Mycol.,  vol.  vii,  p.  90).  As  heretofore, 
uo  i>erithecia  were  found  in  connection  with  this  mildew,  even  when 
the  examinations  were  continued  until  winter,  and  its  identification  is 
still  doubtful. 

PEACH   CURL.+ 

I^each  curl  was  rather  severe  in  southwestern  Michigan  along  the 
lake  shore.  On  uplands,  some  miles  away  from  the  lake,  it  was  less 
prevalent. 

The  sudden  appearance  of  this  disease  under  conditions  such  as  were 
described  in  Field  N'otes,  1891,t  i-  ^">  following  a  decided  drop  in  tem- 
perature, is  due,  according  to  N.  A.  Cobb,  solely  to  unusual  deposits  of 
dew,  prevaling  at  such  times,  and  affording  special  facilities  for  the 
germination  of  the  spores  and  the  entrance  of  the  fungus. 

WILTING   OF   PEACHES   ON   THE   TEEE. 

At  Benton  Harbor,  Mich.,  during  a  few  days  preceding  September 
22,  many  Hales  Early  peaches  partially  separated  from  their  peduncles 
and  shriveled,  and  even  fell  from  the  trees.    This  was  just  in  advance 


*  Sphttrotheca  panH08af  (Wallr.)  Liv. 
t  Taphriiia  defonnans  (Berk.)  Tnl. 
tThis  Journal,  vol.  vii,  p.  88. 
23192— No.  4 4 
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of  the  time  for  i)ickiug,  and  the  loss  was  very  considerable,  namlnl^ 
of  trees  were  affected,  and  there  appeared  to  be  no  assignable  e.iuv. 
other  varieties  in  the  orcliards  "coming  up"  satisfactorily.  In  i: 
orcliard  where  the  loss  was  severe  the  trees  stood  on  a  fertile  upi 
of  san<ly  loam,  such  as  would  province  an  excellent  quality  of  wiL\r 
wheat.  The  trees  had  received  good  cultivation,  and  were  well  ^w. 
thrifty,  and  full  of  fruit. 

It  has  been  suggested  that  this  shriveling  may  be  a  varietal  iieiai 
iarity,  induced  by  exceptional  meteorological  conditions.  IfsmbW 
the  case  it  is  a  strong  argument  in  favor  of  discarding  this  varitr 
altogether. 

STEM   AND   ROOT  TUMORS. 

Tumors  on  the  roots  of  pea<;h  trees  have  been  found  by  the  writer  ii 
several  localities  daring  the  past  few  years,  and  have  been  reiK)rte<l  ti.-; 
many  parts  of  the  United  States.  They  occur  on  roots  of  all  ages,  aui 
vary  greatly  in  size,  the  largest  ones  being  several  inches  in  diauierer. 
Usually  these  tumors  are  several  to  many  times  the  diameter  ot'tbf 
root,  and  are  entirely  unlike  the  small  galls  produced  by  nematKl'. 
They  also  occur  on  stems  above  ground,  peach  trees  thus  affected  havi:-: 
been  received  from  Texas  and  Florida. 

This  disejise  occurs  from  New  Jersey  to  Florida  and  westward  U)  tk 
Pacific,  but  at  present  it  is  most  prevalent  in  Texas  and  Califoriiu, 
where  it  is  causing  much  anxiety.  In  California  it  attacks  orrluui 
trees  as  well  as  nursery  stock,  and  seriously  injures  both.  One nursen 
man  in  southern  California,  writes  as  follows :  "It  attucks  tree^s on <lry 
and  moist  land  in  about  the  same  ratio.  I  have  found  no  conditions 
that  will  prevent  it  or  any  that  will  always  black-knot  a  tree.  1  hi^^^' 
had  all  of  a  certain  lot  black-knot  and  another  lot  alongside  be  almost 
free  from  it.  My  loss  in  nursery  this  year  was  22  per  cent.  Tliere  h 
a  great  amount  of  it  all  over  this  State,  and  I  think  it  is  gettiucr  wor?^. 
many  trees  in  bearing  dying  from  the  disease.^- 

It  has  been  observed  by  the  writer  on  the  peach,  plum,  alnioiul,  \>^'^l 
and  poplar,  and  it  has  been  reported  as  occurring  on  the  roots  of  otkr 
trees  and  shrubs,  e.  g.,  apricot,  apple,  fig,  walnut,  raspberry,  bhiekkrry, 
and  vine,  and  root  tumors  of  some  sort  certainly  occur  on  these  plants. 

The  inner  tissues  in  young  specimens  of  the  peach  and  almond  tnmors 
appear  to  be  entirely  free  from  nematodes  and  fungi,  bacteria,  and 
p  lytomyxinete,  and  their  cause  is  involved  in  uncertainty.  Theni'*^^^ 
probable  hypothesis  is  that  they  are  due  to  some  external  irritan'. 
Those  who  have  the  opi)ortunity  to  examine  early  stages  of  this  dist^i^ 
should  certainly  look  for  external  parasites,  esi)eciall^  animal  organi-ios. 

The  general  opinion  of  nurserymen  who  have  had  experieuf^*  ^vi:^' 
this  disease  is  that  certain  localities  and  often  certain  spots  in  a  \^^' 
ticular  field  are  especially  subject  to  it,  and  some  believe  it  maybe  ( r 
ried  with  the  germinating  seeds  from  the  bedding  ground  into  n^' 
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nursery,  and  that  the  selection  of  a  proper  place  for  bedding  pits  is 
an  important  factor  in  getting  rid  of  this  disease.  This  belief  rests  on 
the  fact  that  certain  lots  or  blocks  of  trees  are  often  specially  subject  to 
it  while  others  are  nearly  exempt.  Tlie  general  appearance  of  these 
tumors  on  peach,  pear,  and  poplar  is  shown  in  Plate  xxxviii.  Some 
trouble  has  beeii  experienced  in  finding  a  proper  name  for  this  disease, 
since  the  use  of  the  term  "root  knot/'  which  is  already  preempted  for 
the  root  disease  due  to  nematodes,  would  lead  to  endless  confusion.  In 
California  this  disease  is  sometimes  designated  the  "crown  gall,*'  from 
the  frequency  of  its  appearance  at  the  surface  of  the  earth,  and  this 
name  is,  x>erhaps,  as  good  as  any,  although  the  disease  is  not  confined 
to  this  part  of  the  tree. 

ROOT  ROT   OF   THE   PEACH. 

!      The  specimen  on  which  this  report  is  based  was  received  from  Waco, 

i  Tex.     The  outer  bark  at  the  base  of  the  trunk  did  not  give  indica- 

I  tions  of  extensive  injury,  but  on  examination  the  entire  iimer  bark 

was  found  to  have  been  destroyed  by  a  fungus  which  produced  between 

wood  and  bark  copious  flat,  white,  mycelial  strands,  having  a  strong 

smell  of  mushrooms.    Apparently  the  strands  belonged  to  some  hymen  • 

omycetous  fungus,  but  there  were  no  organs  of  fructification  by  which 

to  identify  it.    The  fungns  may  have  entered  the  tree  through  two 

!  small  injuries,  which  were  probably  due  to  borers,  but  the  extent  to 

which  it  had  penetrated  in  all  directions  between  the  living  wood 

and  bark  indicated  that  it  was  capable  of  living  parasitically  and 

that  it  was  probably  the  cause  of  the  disease.    Trees  attacked  in  this 

way  are  said  to  die  gradually  and  usually  first  on  one  side.     The 

top  of  this  particular  trunk   showed  signs  of  unhealthy  growth  in 

1891,  but  matured  a  good  crop  of  fruit.     In  1892  it  bloomed  and  set  a 

fair  crop,  but  died  about  the  time  the  fruit  ripened,  part  of  the  latter 

I  remaining  on  the  tree  in  a  withered  condition. 

Possibly  this  decay  is  the  work  of  Armillaria  mellea^  but  no  rhizo- 
morphs  were  found.  At  any  rate  it  is  a  disease  which  has  been 
reported  only  from  the  Southwest,  no  cases  ever  having  been  observed 
by  the  writer  in  the  peach  growing  regions  of  the  northern  and  eastern 
ITnited  States,  where  peach  yellows  is  i)revalent  and  where  we  should 
expect  to  find  such  symptoms  frequently  if  hymenomycetous  fungi 
were  the  cause  of  yellows. 

DESCRIPTION  OF  PLATE. 

Platk  xxxviii.  The  crown  gall.  Fig.  1,  Lombardy  poplar^  crown  affected,  Arizona. 
Fig.  2,  fresh  pear  stock,  crown  affected,  Maryland.  Fig.  3,  peach,  crown  and  roots 
affected,  California.  Fig.  4,  peach,  stem  above  ground  aifected,  Florida.  All 
photographs,  natural  size,  from  young  trees. 
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REVIEWS  OF  RECENT  LITERATURE. 

Alten  II.,  UND  JiNNlCKE,  W. — Eine  Schudigung  ron  Ro9€nhh\f^ 
durch  Asphaltdampfe:  <Bot.  Zeit.,  40.  Jahrg.,  Leipzig,  March  i 
1S91,  pp,  105-109;  Xachtrag  zu  unserer  Mittheilung  iiber  "£**«e  Vi 
digung  von  Rosefihh'itfern  durch  AsphaltddmpfeJ^  < JWrf.,  Sept.  2o.  W. 
pp.  ()40-(m0. 

What  Prof.  H.  Marshal]  Ward  bas  done  for  the  parasitic  dirseax-" 
phujts  caused  by  Boirytls  lias  been  accomplished  by  the  authors ofr^ 
present  papers  for  a  nonparasitic  disease  of  rose  leaves  cansai. 
asphalt  vapor;  that  is  to  say,  a  rational  and  connected  acooniitli^ 
been  given  of  the  exact  course  of  the  malady.    The  rose  leaves  iu 
garden  were  injured  in  a  very  peculiar  manner  by  asphalt  vajwir  p 
erated  during  the  construction  of  a  neighboring  street.    The  i:i  •  u 
was  noticed  in  a  strip  running  150-200  meters  southwest  fnnn  r . 
asphalt  kettles.    The  injury  was  seen  aft^r  a  rain  accompanied  l)> 
northeast  wind.    During  clear  weather  no  injuries  were  observed.   !.• 
injured  leaves  showed  a  pronounced  browning  of  the  upper  snruMv 
became  withered,  and  finally  fell.    In  many  instances  the  twigs  beui 
ing  such  injured  leaves  also  died.    A  remarkable  fact  was  that  (*\\\\ 
the   upi>er   side  of  the  leaves  exposed  to  the  rain  were  brovueil. 
Inverted  leaves  were  browned  on  their  under  surface.    When  one  l»ra: 
lay  over  another  the  under  one  was  frci3  fro  .n  injury.    Microscopic  exam 
inat  ion  showed  that  only  the  epidermal  cells  were  damaged,  these  havii.. 
a  brown,  granular  cell  content.    There  was  a  great  differeut«in  tL' 
amount  of  injury  to  different  plants;  roses  were  injured  most  and  tb«  * 
strawberries,  while  delicateleaved  begonias  remained  entirely  6<»un«l. 
Such,  in  brief,  were  the  symptoms  of  the  disease^  and  to  explain  ttK 
exact  manner  in  which  the  asphalt  vapor  caused  the  i)eculiar  injuries 
was  now  the  task  of  the  authors.    The  action  of  i>oisonous  gases  (sa«  L 
as  sulphurous  acid)  was  excluded  by  the  fact  that  only  the  upper  sur- 
faces of  uncovered  leaves  suffered.    Sections  showed  that  there  w.t- 
no  appreciable  deposit  on  the  upper  surface  of  the  leaf,  and  cod^** 
nuently  the  damage  was  not  due  to  a  body  mechanically  carried  dovi. 
and  deposited  by  tlie  rain  on  the  leaves.    It  then  became  clear  tba: 
the  injury  must  be  due  to  a  soluble  substance  brought  down  by  tbt 
rain  and  absorbed  by  the  leaves.    Curiously  enough,  the  character  oi 
the  epidermal  wall  seemed  to  exercise  no  influence  in  the  matter,  sint-^ 
delicate  begonia  leaves  were  spared,  while  coarse  rose  leaves,  wifl 
thicker- walled  epidermal  cells,  suffered.    One  thing,  however,  was  so^r. 
determined,  and  that  was  that  the  injury  stood  in  definite  relation  t*' 
some  substance  held  in  solution  in  the  cell  sap.    The  amount  of  injury 
to  the  cells  was  found  to  depend  upon  the  amount  of  tannin  contaiueii 
in  them.    This  explained  why  begonia  leaves  were  exempts,  for  the) 
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itainea  no  tannia.  It  was  now  necessary  to  determine  which  con- 
tiient  of  the  asphalt  vapor  caused  the  precipitation  of  the  tannin.* 
it  was  found  that  slight  quantities  of  iron  were  contained  in  the  vapor 
il  that  this  caused  the  damage.  The  iron  was  supposed  to  be  in  the 
ni  of  ferrous  salts  or  possibly  in  the  finely  divided  metallic  state.  In 
5  '^  Nachtrag  "  the  authors  report  the  results  of  trials  made  to  deter- 
lie  the  eliect  of  various  iron  salts  on  rose  leaves.  Metallic  iron  in 
•(pension  failed  to  produce  the  very  evident  coloring  of  the  epidermal 
lis;  ferrum  redactum  caused  dark  spots  here  and  there,  but  ferrous 
(I  ferric  chloride  and  ferrous  and  ferric  sulphate  in  solution  produced 
lark  coloration  resembling  that  caused  by  asphalt  vapor.  All  four 
lutions  last  mentioned,  with  the  exception  of  ferric  chloride,  brought 
(mt  a  precipitation  of  the  contents  of  the  epidermal  cells.  Ferric 
Its  also  injured  the  chlorophyll  grains,  turning  them  yellow.  These 
periments  confirm  the  authors  in  their  supposition  that  the  injuries 
the  rose  leaves  were  due  to  iron  present  in  the  asphalt  vapor.  Such 
ipers  as  this  are  genuine  contributions  tc  vegetable  pathology,  and 
is  to  be  hoped  that  their  numbers  ^vill  increase  in  the  future. — W.  T. 

W  INGLE. 

OOKE,  M.  C. — Handbook  of  Australian  Fungi.  London,  1892,  pp.  xxxii, 
458,  pi.  36. 

This  volume,  the  latest  of  many  that  have  appeared  from  the  pen  of 
»r.  Cooke,  is  a  useful  addition  to  the  literature  on  fungi,  and  must 
e  welcomed  by  all  students  fortunate  enough  to  secure  a  copy.  Only 
limited  edition  has  been  printed,  and  the  larger  part  of  it  has  gone  to 
mstralia.  The  reason  for  this  is  manifcvst  from  the  title  page,  for  it 
i  there  stated  th.it  the  volume  is  *'  published  under  the  authority  of  the 
everal  governments  of  the  Australian  colonies,"  "  for  the  Departments 
t  Agriculture  in  Melbourne,  Brisbane,  Sydney,  Adelaide,  Ilobarton." 
Mie  value  of  the  book  does  not  arise  from  any  novelty  of  arrangement 
r  description  of  new  species,  but  in  its  being  the  collection  of  deserip- 
ions  scattered  through  many  widely  distributed  and  frequently  nearly 
iiiu!ce83ible  papers  and  monographs.  It  embodies  the  latest  views  of 
he  author  in  regard  to  classification,  a  subject  now  receiving  general 
ittiMitiou  from  students.  As  will  be  seen.  Dr.  Cooke  is  not  in  entire 
accord  with  some  of  the  newer  schemes  presented  for  acceptance. 

'  It  is  probably  the  weakest  point  in  the  paper  that  this  tannin  (Gerbstott)  was 
a^t  more  carefiiUy  studied.  Lo  Merchant  Moore  has  shown  (On  Epidermal  Chlo- 
rophyU,  Jour,  of  Bot.,  vol.  XX  v,  p.  362)  that  the  epidermis  of  some  plants  contains 
luubstance  giving  the  reactions  of  tannin  with  iron  salts,  but  showing;  a  blue  or 
iHin>le  color  with  iodine  and  failing  entirely  to  give  the  reaction  for  tannin  with 
P'^assiuin  bichromate,  either  alone  or  with  iron  salts  and  Millon's reagent.  Kraus, 
hM\vi>ver,  considers  this  a  tannin,  but  Dufour  (Recherches  sur  raniidon  e<dublo, 
^"11.  Soc.  Vaud.  d.  Sci.  Nat.,  vol.  xxi,  Xo.  93,  1886)  regards  it  as  a  carbohydrate. 
Keinitzer  (Der  Gerbstoffbegriff.  <Lotos,  neue  Folge,  11,  1891)  insists  tliat  simply 
calling  a  sabstance  tannin  tells  almost  nothing  of  its  real  nature,  especially  in  a 
CAiie  like  this,  where  we  are  in  doubt  as  to  the  exact  reactions  it  gives. 
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Tiie  total  naiuber  of  species  represented  in  the  volume,  exclusive  .i 
varieties,  is  2087,*  This,  in  comparison  with  the  total  namberof  si»> 
cies  recorded  by  Saccardo,  some  36,000,  seems,  and  is,  small,  when  tb^ 
whole  extent  of  the  country  covered  is  taken  into  account  But  it  ^ 
of  coarse  very  improbable  that  all  the  Australian  forms  have  Iwr: 
described.  Indeed,  scarcely  a  month  passes  but  some  new  speciei^  ar^ 
recorded,  and  it  is  probable  that  they  will  continue  to  be  sent  in  f -: 
many  years  to  come.  The  various  orders  are  represented  by  si)ecie>.is 
follows : 

Hyiueiiomycetete 1,178 

Gastromyceteje 174 

Ascomycetejp ^1 

Phycomycetoa? 12 

Hypodermete 103 

Sphieropeidesp 114 

Hyphomyceteje 117 

Myxomycetew ^ 

The  largest  order,  Hyinenomycete<'E,  probably  occupies  this  pi n  »• 
because  of  the  generally  large  size  of  the  plants  embniced  in  it  Tlie>» 
beiug  easily  seen  are  naturally  collected.  At  the  same  time  the  set-onu 
order,  Ga^stromyceteie,  has  174  out  of  a  totiU  known  from  the  wboU 
world  of  650  species.  ''  From  this  we  conclude,"  Dr.  Gooke  remark's 
''that  Gastromycetes  are  unusually  strong  in  Australia,  certainly  iDclini 
ing  some  interesting  genera  not  hitherto  discovered  elsewhere,  ^  ^ 
weak  in  subterranean  species." 

The  occurrence  of  a  number  of  species  in  Ceylon  and  Australia  i> 
noted  as  a  curious  fact  in  geographical  distribution.  For  exami'l'. 
numerous  species  of  Lepiota,  a  subgenus  of  Agarictis,  ooeur  in  !►";, 
places;  others,  like  Kneiffia  muileri,  Hymenochccte  strigosa^  IL  rhnhn^- 
barina,  Stereum  puHillum^  S,  sparsum,  Coniophora  murina,  Asmn' zenh 
nica^  and  Epichloe  cinerea  are  found  nowhere  else  than  in  Ceylon  jihI 
Australasia.  Comparing  the  flora  with  that  of  Europe,  Dr.  Cooke  fii '^' 
that  of  the  Hymenomycetes  332  are  exclusively  Australian,  472  are  An> 
tralian  and  European,  and  370  are  common  to  Australia  and  some  otbt: 
country  exclusive  of  Europe.  Of  the  Gastromycetes  only  31  out  nf  17 '• 
si)ecies  are  European.  The  Myxomycetes  are  still  regarded  as  fmid, 
notwithstanding  the  efl:brts  to  separate  them  as  Mycetozoa, 

A  useful  portion  of  the  introduction  consists  of  condensed  account 
of  the  principal  groups,  with  tables  of  the  genera.  This,  whil^  not 
claiming  to  be  complete,  can  not  but  be  of  assistanc^e  in  recognizing  the 
larger  groups  and  the  genera.  The  species  will  have  to  be  studioil  ni' 
from  the  descriptions.  These,  however,  are  well  supplemeute  i  by  >" 
plates,  with  377  figures.    Twenty  plates,  with  175  figures,  are  e(>lo'vL 

*  The  slight  discrepancy  between  this  number  and  that  given  by  Dr.  Cooke  i:j  *-' 
introduction  is  due  to  the  addition  here  of  a  few  interpolated  and  duplK'»te  !i'  >• 
bers  left  out  of  his  couiif  in  the  general  total. 
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rhese  include  the  three  groui)8,  Hymenomycetes,  Gastroniycetes,  and 
Discomycetes.  In  the  secon<l  of  these  are  some  peculiar  Phailoids  and 
Lycoijerdaceae.  Among  the  latter  is  Podaxis  itidwa^  which  bears  a  sur 
[>risii)g  outward  resemblance  to  Coprinus  comatus^  although,  of  course, 
Mie  interior  structure  is  widely  different.  There  is  also  Xylopodium 
ovhroleueum^  \Y'\t\x  along  stalk  and  a  peridium  marked  with  angular 
projections. 

Only  one  change  seems  to  have  been  proposed  in  nomenclature.  This 
IS  the  substitution  of  Platycheilus  for  Tryhlidiopsis^  preoccupied.  A 
Ust  of  authorities  cited  and  a  fnll  index  are  valuable  portions  of  the 
book.  The  descriptions  of  the  plates  would  have  been  more  conven- 
ient for  reference  had  the  pages  where  each  species  is  described  been 
given. — Joseph  F.  James. 

Haberlandt,  G. — Eine  botanische  Tropenreise:  Indo-MalayiacJie  vegeta- 
tionsbilder  und  Reineskizzen.    Pp.  vii,  300,  fig.  51.     Leipzig,  1893. 

An  account  of  a  six  months'  trip  from  Triest  to  Java  via  Bombay 
and  Singapore,  and  return  via  Ceylon  and  Egypt.  Most  of  the  time, 
November  to  February,  was  spent  in  the  hot,  rainy  region  of  West 
Java,  where  the  yearly  rainfall  is  4J  meters,  and  the  mean  annual  tem- 
perature 25^  C,  with  a  difference  of  only  1^  between  the  mean  of 
the  warmest  month,  September,  and  that  of  the  coldest,  February. 
In  spite  of  what  would  seem  to  be  favorable  conditions,  parasitic  fungi 
in  West  Java  are  comparatively  rare.  The  author  thinks  this  may  be 
<lae  to  the  fact  that  the  spores  do  not  find  lodgment,  the  foliage  on  a 
j?reat  many  plants  being  thick,  hard,  and  smooth,  so  as  to  be  washed 
clean  by  the  daily  rains  and  quickly  dried.  If  the  leaves  were  hairy, 
80  as  to  hold  the  spores  and  retain  moisture,  the  opportunities  for 
attack  would  be  better.  In  some  of  the  thickets  the  growth  from  the 
interweaving  of  lianas  is  so  dense  that  fallen  branches  and  foliage  do  not 
reach  the  ground,  but  gather  in  masses,  like  thatch  of  roofs,  and  over  and 
through  these,  anchoring  here  and  there,  clambers  the  black  and  brown 
liana-like  mycelium  of  a  fungus  resembling  Marasmivs — fungus-lianas, 
Hie  author  calls  them. 

During  the  nine  days  spent  in  Ceylon  tlie  following  facts  were 
gathered  relative  to  the  coffee  rust  (Hemileia  castatriv),  Tiie  extensive 
and  beautiful  coffee  plantations  so  graphically  described  by  Haeckel, 
havo  been  almost  entirely  destroyed  and  the  land  is  now  devoted  to 
other  purposes,  e.  g.,  tea-growing.  The  first  coffee  plantation  was  set 
out  in  1825,  and  the  business  proved  so  remunerative  that  a  vast  extent 
of  upland  country  was  devoted  to  it,  and  coffee-growing  and  speculation 
became  the  rage.  The  leaf  rust  appeared  in  the  seventies,  and  no  rad- 
ical means  were  found  to  check  its  rapid  spre«ad.  The  influence  of  this 
disease  was  felt  in  every  branch  of  business  and  a  great  many  people 
were  financially  ruined.  Many  of  the  plantations  can  now  be  had  for 
one-tenth  their  former  value,  and  the  total  depreciation  i'l  real  estate 
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is  estimated  by  the  German  Consul  General,  P.  Freudeuberg,  at  about 
ten  million  pounds  sterling.  This  disease  also  occurs  in  Java,  bat  it< 
ravages  there  have  been  partly  offset  by  the  introduction  of  a  more 
resistant  species  of  coffee,  Coffea  liberica  from  West  Africa,  which alj«> 
yields  more  fruit  and  endures  the  hot  Javan  climate  very  well,  evtii 
down  to  the  coast. 

Both  in  India  and  Java  variegated  plants  are  common  and  are  nMil 
for  ornamental  purposes  so  extensively  as  to  form  a  characteristic  ami 
strikinj^r  feature  of  the  garden  landscape. — Ebwix  F.  Smith. 

Mayer,  Adolf. —  Ueher  die  MosaiJckranhheitdes  Tahdks*    <Lan(k. 
Ver.  Stat.,  vol.  xxxii.     Berlin,  1886,  pp.  451-467.  pi.  1. 

Tobacco  plants  in  parts  of  Holland  are  subject  to  a  variegateti  leaf 
disease.  This  is  sometimes  so  serious  as  to  take  the  whole  crop,  bnt 
ordinarily  only  scattered  plants  in  the  field  are  affected  and  there  is 
no  indication  of  infection  from  plant  to  plant,  although  sometimes  sov 
eral  affected  plants  may  be  together. 

The  disease  generally  appears  three  to  five  weeks  after  the  plant> 
have  been  set  out,  when  they  are  well  rooted  and  have  begun  t4> 
grow  vigorously.  The  first  symptom  is  a  geographic  or  mosaic  coloring 
of  the  leaf  surface,  light  and  dark  green,  but  otherwise  the  leaf  appeals 
sound.  Soon  with  assistance,  and  a  little  later  to  the  naked  eye  a  eoiii^M 
erable  number  of  thickenings  are  visible  in  the  green  spots.  These grefu 
spots  grow  so  much  more  than  the  pale  places  that  there  are  nnmewus 
irregular  bendings  of  the  leaf  surface.  Finally  the  light  parts  die  early. 
The  dark  parts  of  the  leaves  also  take  on  in  later  stages  of  the  disease 
a  transparent  and  lac-colored  shade.  When  a  single  leaf  is  attacktxl 
all  the  younger  leaves  are  sure  to  be,  but  at  first  only  show  earlier 
stages.    The  injuries  caused  by  the  disease  are : 

(1)  Limitation  of  growth  and  a  smaller  harvest  in  consequence. 

(2)  Curling  (wrinkling)  of  the  leaves  and  unsuitability  forcipir 
manufacture. 

(3)  Brittleness  with  the  same  result. 

(4)  Imperfect  ripening  and  therefore  incomplete  {Hchlechter)  biirn 
iug,  also  injury  of  the  aroma,  so  far  as  this  can  be  said  of  any  Euri>- 
pean  tobacco.  Once  only  the  author  found  a  little  of  the  disease  at 
Karlsruhe,  in  south  Germany.  The  growers  call  the  disease  bant, 
rust,  and  smut.  The  name  "mosaic  disease"  was  given  by  Dr. 
Mayer. 

Dr.  Mayer  undertook  a  prolonged  investigation  to  determine  the  canse 
of  this  disease.  The  opinions  of  practical  men  as  to  the  caase  weiv 
extremely  diverse.    The  attention  of  the  experiment  station  (RyksprtH-f 


*Thi8  paper  appeared  some  years  ago,  but  seems  to  have  been  generally  overlook'^J 

by  botanists,  owing  to  its  place  of  publication.    The  subject  is  one  of  much  int»r>^' 

and  it  is  believed  that  readers  of  the  Journal  will  be  glad  of  an  abstract.    A  recfi* 

letter  from  Dr.  Mayer  states  that  no  microorganism  has  yet  been  isolated  fromtitf 

Tec  ted  planta. 
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Station  zu  Wageningen)  was  first  called  to  tliis  disease  in  1879  by  the 
ti-ansmission  of  bealthy  and  diseased  leaves,  with  the  inquiry:  "Was 
mag  der  Grand  sein,  dass  in  den  letzten  Jahreu  die  Tabaksptlanze  so 
selir  leidet  durch  den  sogenannten  Rostf" 

A  comparative  chemical  analysis  was  first  made  of  healthy  and  dis- 
eased leaves.  This  showed  no  la(»k  of  N,  K,  or  Oa  in  the  diseased 
leaves.  In  tobacco  culture  there  is  under  ordinary  conditions  no  lack 
of  P2O5,  because  the  i>lants  make  only  moderate  demands  on  this 
substance,  and  in  the  culture  methods  here  in  vogue  an  excess  is  given 
to  the  soil.  Analyses  of  the  earth  from  tobacco-sick  fields  also  showed 
that  there  was  no  deficiency  of  plant  food.  Tobacco  is  known  to  be 
very  greedy  for  lime,  and  consequently  a  sick  earth  and  one  not  sub- 
ject to  the  disease  were  compared.  The  lime  content  was  small  in 
both,  but  not  essentially  unlike.  These  determinations,  combined  with 
the  results  rejiched  by  experienced  growers,  seemed  to  show  that  the 
disease  was  not  due  to  defective  nutrition. 

A  search  was  then  made  for  nematodes  in  healthy  ami  sick  earth. 
Some  were  found,  but  only  such  as  live  in  humus,  and  no  connection 
between  them  and  the  disease  was  established. 

Plants  were  grown  in  specially  constructed  seed  beds,  with  varying 
temperatures,  degrees  of  moisture,  and  amounts  of  nitrogen,  and  their 
beha\ior  after  transplanting  closely  watched.  They  all  develoi)ed 
normally,  remained  healthy,  and  were  very  fine  at  the  end  of  summer, 
but  not  so  large  as  those  grown  in  the  regular  way  and  set  out  some- 
what earlier.  The  plants  were  also  set  out  with  twisted  and  injured 
roots,  but  this  was  harmless.    All  grew  into  fine  plants. 

Plants  were  also  grown  at  high  temperatures  in  moist  air  and  sud- 
denly transported  to  the  field.    No  disease  resulted. 

The  hypothesis  that  crowding  and  etiolation  in  the  seed  bed  might 
be  a  cause  of  the  trouble  was  also  tested  and  found  wanting.  In  1681 
the  disease  was  common,  and  the  autlun-  had  good  opportunity  to 
study  it  near  Wageningen  and  Rhenen.  Here  for  the  first  time  it  was 
observed  that  foreign  kinds  of  tobacco  escaped  the  disease  entirely, 
while  the  disease  was  not  com])letely  absent  from  any  of  the  sorts 
commonly  grown. 

In  1882  various  experiments  were  made  to  determine  whether  self  or 
cross-tertilization  played  any  part.  Plants  from  the  seeds  of  diseased 
plants  were  also  grown.  None  of  these  experiments  had  any  influence 
on  the  disease.  As  usual  it  appeared  on  land  subject  to  it  and  did  not 
appear  in  other  places.  All  these  results  seemed  to  indicate  a  disease 
clue  to  parasites. 

The  tissues  were  searched  zealously  for  fungi,  animal  parasites,  etc.. 
Hot  only  by  the  author,  but  also  by  several  of  his  friends.  At  first  no 
results  were  obtained.  Onlyone  authority  thought  he  found  a  mycelium 
ill  the  diseased  parts  of  the  leaves,  ''  die  sich  zu  einer  Septoria  oder 
Phoma  entwickeln  diirften."     It  was  at  this  time  Dr.  Mayer  discovered 
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that  the  disease  could  be  induced  in  healthy  plants  by  inoculating  then 
with  the  expressed  juice  of  diseased  plants.  By  rubbing  up  a  plaitrly 
diseased  leaf  in  a  few  drops  of  water,  tiikiug:  a]}  a  little  of  this  thi.  k. 
green  emulsion  in  a  glass  tube  drawn  out  to  capillary  size,  and  stiikiii;: 
it  into  the  thick  midrib  of  an  old  leaf  so  that  it  remained  witli'it 
reaching  through  to  the  back  side,  sound  plants  became  badly  diseasi 
in  nine  cases  out  of  ten.  The  i>eriod  between  the  iuoeulatiou  andtb-^ 
first  doubtful  symptoms  was  quite  regularly  ten  to  eleven  days.  Aft«*r 
this  period  the  disease  api>eared  without  failure  in  all  the  yoan^er 
leaves,  i,  e.,  those  undeveloped  at  time  of  inoculation,  and  on  the  small 
shoots  which  developed  in  the  axils  of  the  diseased  leaves.  All  tbt* 
younger  parts  of  the  plants  were  diseased,  exclusive  possibly  of  the 
flowers,  and  all  the  older  parts  healthy. 

It  is  self-evident  that  the  disease  i«  more  severe  in  proportion  tc»  tiir 
youngness  of  the  plant  at  the  time  of  inoculation.  It  is  much  le-s 
dependent  apparently  on  the  quantity  of  inoculated  substance -/wi^f 
staffs).  It  is  only  necessary  to  be  careful  that  the  substance  is  really 
taken  up  by  the  plant,  and  this  is  best  brought  about  by  using  a  ttiin 
fluid  and  infecting  slightly  wilted  plants. 

After  this  discovery  organized  bodies  were  sought  in  the  sap  of  the 
diseased  plants  with  new  zeal,  but  owing  to  the  numerous  almost  color 
less  granules  normally  present  in  the  juice  no  definite  results  vere 
obtained.  Some  of  these  granules  were  not  unlike  red  blood  corpuscles, 
but  more  half  moon  shape,  while  others  were  smaller.  The  sap  was  al^> 
rich  in  small  tetrahedral  bodies,  which  slowly  disappeared  iu  HCl, 
and  which  were  probably  calcium  oxalate.  The  bodies  in  the  sa[» 
ai)peared,  even  with  the  highest  powers,  of  such  indefinite  form  that 
they  could  not  be  identified  with  any  certainty  as  organized  bodies. 

Ijater  Dr.  Mayer  endeavored  to  isolate  the  supposed  organisms  by 
Koch's  and  other  methods,  and  demonstrated  bacteria  in  many  cashes. 
But  none  of  these,  when  used  for  inoculation,  caused  the  disease.  He 
also  inoculated  sound  tobacco  with  various  biMjteria,  dung  sohitioiiN 
extract  from  tobacco,  sick  earth,  etc.,  but  without  result. 

The  question  now  arose  whether  the  disease  was  due  to  an  orjran 
ized  or  a  chemical  ferment.  A  chemical  ferment  seemed  improbable. 
This  sort  rarely  causes  a  disease,  and  it  is  unheard  of  that  an  enzyme 
multiplies  from  itself.  An  organized  ferment  might  be  a  fungus  or  a 
bacterium.  To  determine  these  points  the  following  experiments  weit 
undertaken: 

The  infectious  fluids  were  passed  through  ordinary  filter  pai)er 
and  the  filtrate  used  for  a  large  number  of  additional  inoculations, 
llesult:  The  filtered  sap  worked  almost  as  well  as  the  unflltered.  TIm' 
per  cent  of  diseased  plants  was  only  a  little  less.  Either  the  disease 
was  due  to  chemical  substances  or  else  to  organized  bodies  small 
enough  to  pass  through  the  pores  of  the  paper.  A  clear  filtrate  n^^^^ 
finally  obtained  by  using  a  double  filter,  and  fluid  passed  through  tlii^ 
possessed  no  infective  power.     Evidently  the  cause  of  the  disease  vu^ 
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filtered  out  and  could  not  be  a  chemical  ferment,  for  it  is  opposed  to  all 
known  peculiarities  of  enzymes  to  be  filtered  out  of  solutions.  The 
common  method  for  the  concentration  of  an  enzyme,  i.e.,  precipita- 
tion with  not  too  strong  al(X)hol  from  tlie  crude  juice  and  re-solution  in 
water,  was  tried.    This  led  to  no  substance  which  had  infective  power. 

Inoculations  with  heated  sap  led  to  the  following  results:  Persistent 
warming  at  GO^  did  not  perceptibly  alter  the  infectious  power;  at  (yo^ 
to  75^  it  was  weakened.  Heating  the  sap  at  80^  for  several  hours  killed 
the  infective  power.  These  experiments  show  that  the  infective  sub- 
stance satisfies  the  requirements  of  an  organized  ferment,  and  indi- 
cate that  the  infective  body  must  be  searched  for  among  the  small 
or«^anized  bodies.  Fungi  are  much  too  large  to  pass  through  filter 
paper,  and  if  the  disease  was  due  to  these  it  would  seem  that  they  must 
assume  at  some  stage  some  more  easily  visible  form. 

The  following  is  a  rather  literal  rendering  of  the  author's  conclu- 
sions: 

(1 )  The  "mosaic  disease"  of  tobacco  is  a  bacterial  disease,  the  infective 
organism  of  which  has  not  yet  been  isolated  so  as  to  know  its  form  and 
mode  of  life. 

(2)  The  infective  power  of  the  disease  from  plant  to  plant  under  the 
artificial  conditions  of  sap  mixture  has  been  established  with  certainty. 
Under  natural  conditions  there  is  no  plain  infection  from  plant  to  plant. 
The  seeds  of  diseased  plants  can  produce  sound  plants. 

(3)  The  cause  of  the  disease  must  be  sought  in  the  earth  of  the 
tobacco  fields  and  the  hotbeds,  for  particular  fields,  especially  those  in 
which  tobacco  follows  tobacco,  are  most  exposed  to  the  disease.  A 
case  of  transportation  of  the  disease  with  earth,  however,  was  not 
established. 

Rotation  of  crops  is  advised,  also  the  removal  of  the  diseased  plants, 
and  after  harvest  all  remnants  of  the  crop. — Erwin  F.  Smith. 

MoELLER,  II. — Entgegnung  gegen  Frank^  hetreffend  den  angehlichen 
.Dhnorphlsmns  der  WurzdknoUchen  di^r  Erbse,  <Ber.  d.  Dent. 
Bot.  Ges.,  Bd.  x,  Nov.  24,  1892,  pp.  5G8-570. 

In  a  recently  published  note  upon  root  tubercles,  Frank  states  that 
those  of  the  pea  show  two  forms  that  differ  externally,  but  have  the 
same  internal  structure,  and  furthermore  that  the  content  is  different, 
being  albumen  bacteroids  in  the  one,  and  amylodextrin  bacteroids  in 
the  other. 

The  author  of  this  paper  proved  some  time  ago  that  these  tubercles 
do  not  contain  amylodextrin,  but  a  waxy  substance,  and  this  fact 
made  him  doubt  the  correctness  of  Frank's  observations.  He  has  also 
studied  the  exterior  form  of  such  tubercles  and  states  that  vigorous 
specimens  of  pea  show  a  considerable  variety  of  such  tubercles,  but 
without  any  distinction  of  two  special  forms.  An  examination  of  tJieir 
contents  gave  only  albumen  bacteroids.     These  investigations  were 
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made  when  the  plants  were  at  the  end  of  their  vegetative  i>eriod,  while 
those  of  Frank  were  made  shortly  before  their  flowering,  a  fact  tbat 
might  have  led  to  the  difference  in  results. 

In  Tri/olium  the  tnbercles  are  developed  all  the  year  round  without 
being  dependent  ui)on  the  growth  of  the  plant.  It  would  apjiear  tbat 
the  biological  process  in  these  tubercles  consists  in  the  bacteria  becom- 
ing transformed  into  ba<»teroids  by  a  certain  kind  of  hypertrophy,  aud 
that  when  dead  the  organisms  are  resolved  into  a  fatty  snbstaim*. 
The  author  is  unable  to  believe  in  anything  like  a  reabsorption  of  tlie 
bacteroids.  The  result  of  his  examinations  shows  that  the  tuber*  ks 
are  not  to  be  differentiated,  either  in  their  shape  or  in  reganl  to  tlieir 
cont>ents;  thus  no  dimorphism  Is  observable. — Tbteo.  Holm. 

Report  on  reeent  experiments  in  checking  potato  disease  in  the  rnikd 
Kingdom  and  abroad,     London,  1892,  pp.  193,  figs.  5. 

Notwithstanding  the  fact  that  the  potato  is  the  standard  crop,  crni- 
stituting  the  larger  part  of  the  food  of  the  people  of  Ireland,  and  is 
an  important  product  of  England  and  Scotland;  that  the  vegetable  is 
known  to  have  been  affected  by  fungi  since  1844;  that  the  disease  lia? 
in  some  years  been  so  severe  as  to  cause  tremendous  losses  and  even 
a  famine  in  Ireland:  and  that  for  the  past  six  years  the  disease  bas 
been  known  to  be  successfully  combated  by  copper  compounds,  still  tbe 
authorities  of  Great  Britain  do  not  seem  to  have  made  any  attem}»t 
to  prevent  the  disease  by  treatment  with  these  compounds  until  1801. 
It  is  true  that  when  the  results  of  experiments  made  in  France  in  18SS 
became  known,  the  attention  of  the  Government  was  called  to  them, 
but  without  any  result,  save  the  issuance  of  a  rejwrt  or  two.  In  LS91 
the  Royal  Agricultural  Society  of  England  began  to  make  some  experi- 
ments. The  board  of  agriculture  also  began  to  bestir  itself  and  to 
inquire  of  foreign  consuls  wimt  [progress  had  been  made  in  cheekiiiiT 
the  disease.  The  results  of  the  experiments  and  inquiries  areemboditHl 
in  the  report  at  present  under  notice,  and  which  was  issued  by  Tbe 
board  of  agriculture  in  the  spring  of  1892. 

The  reiK)rt  is  divided  into  four  parts:  Part  l,contributeil  by  Charles 
Whitehead,  consists  of  a  history  of  the  disease;  its  cause;  the  life  Ins 
tory  of  the  fungus;  and  the  action  of  "bouilUe  bordelaise,"  or  Bor- 
deaux mixture,  as  it  is  commonly  called.  From  this  introduction  it 
appears  that  although  in  184G  Berkeley  had  shown  the  disease  to  be 
caused  by  a  fungus,  agriculturists  generally  up  to  as  lat^a  dat«  as  l^^T- 
believed  the  fungus  to  be  the  effect  rather  than  the  cause.  This  is  shoirn 
by  the  ftict  that  out  of  ninety-four  essays  submitted  as  the  result  of  an 
offer  of  £  LOO  for  the  best  account  of  the  trouble  and  its  remedies,  not  oue 
was  deemed  worthy  of  the  prize,  and  not  one  con  tiiined  correct  ideas  as  to 
its  origin.  This  is  certai  nly  remarkable  when  we  remember  the  nnniber 
of  able  botanists  which  England  possesses  and  the  demonstration  by 
Berkeley  twenty-five  years  before.    The  idea  also  at  one  time  i»i** 
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vailed  that  there  were  disease-proof  varieties  of  the  potato,  but  thh 
was  speedily  disproved  by  experiment.  In  the  discussion  of  the  action 
of  Bordeaux  mixture  the  rather  remarkable  statement  is  made  (p.  22) 
that  *'  at  present  there  are  no  clearly  defined  formula*."  It  is  difficult 
to  understand  how  anything  can  be  made  more  definite  than  the  for- 
mula given  for  the  Bordeaux  mixture  in  Circular  No.  4  of  the  Section 
of  Vegetable  Pathology,  U.  S.  Department  of  Agriculture,  issued  in 
July,  1889.  While  the  formula  has  since  been  modified,  the  directions 
there  given  were  sufficiently  explicit. 

The  second  part  deals  with  the  experiments  conducted  by  the  Royal 
Ajrricultural  Society  in  Great  Britain  and  Ireland  in  1891.  These 
experiments  were  made  in  various  places  and  under  varied  conditions, 
and  the  results  were  not  in  any  way  uniform.  In  some  no  benefit  was 
rei)orted,  while  in  others  it  was  very  marked.  The  general  conclusion 
reached,  however,  was  that  when  applied  at  the  proper  time  and  in  the 
proper  way  a  decided  benefit  was  derived  from  the  use  of  Bordeaux 
mixture. 

The  third  part  deals  with  the  experiments  for  checking  the  disease  and 
the  culture  of  the  potato  in  foreig^n  countries.  Eleven  questions  were 
submitted  to  the  representatives  of  Great  Britain  in  Austria-Hungary, 
B  elgium,  Denmark,  France,  Germany,  Netherlands^  and  the  United 
States.  These  questions  related  to  the  varieties  usually  grown,  changes 
of  seed,  methods  of  seeding,  frequency  of  cropping,  manner  of  cultiva 
tion,  manures  used,  occurrence  of  disease,  precautions  taken  against 
it,  measures  to  prevent  its  appearance,  remedies  adopted,  and  the 
results  of  the  treatment.  We  have  here  a  digest  of  the  experiments 
made  in  the  countries  mentioned,  and  it  is  valuable  as  a  compilation 
oi'late  information.  The  experiments  in  France,  Belgium,  and  Holland 
are  especially  referred  to,  and  in  some  cases  given  in  full.  Part  4  gives 
a  summary  of  reports  on  potato  culture  in  the  colonies,  mainly  those  of 
Australia,  where,  however,  the  disease  either  does  not  exist  or  does  but 
little  damage.  It  occurs  to  a  greater  or  less  extent  in  the  Bermudas 
and  on  the  Cape  of  Good  Hope. — Joseph  F.  James. 

Sauaitw,  G.  F.  L. — Ttodsymhiosc  o<j  Mtjkorrhizer  nwrlig  hos  Slcovtrceet'ue, 
<Bot.  Tidsskrift,  vol.  xviii,  (Copenhagen,  1893,  pp.  134,  pi.  2. 

The  present  paper  contains  a  complete  account  of  the  various  theories 
and  explanations  which  have  been  given  of  the  "root  symbiosis  and 
the  Mycorrhizaj."  It  contains  abstracts  of  a  large  number  of  papers 
from  the  earliest  up  to  the  present  time,  while  the  original  investigations 
of  the  author  are  merely  alluded  to.  It  should  be  pointed  out  that  the 
present  paper  represents  only  the  historical  part  of  a  comprehensive 
work  entitled  '*  Bogens  Svamprodder,"  for  whicli  the  author  was  awarded 
the  prize  of  the  Royal  Danish  Academy  of  Sciences. 

The  various  forms  of  parasitism  are  discussed  as  *' antibiosis"  and 
*' symbiosis,"  terms  which  were  proposed  by  Vuillemin  (1889),  and  which 
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correspond  to  the  diflferenee  between  "antipathy"  and  "sympathy." 
The  author  defines,  however,  the  ^'antibionts"  to  be  tho{i;e  beings  w'licli 
live  in  a  constant  struggle  with  each  other,  while  the  "symbiont^s"  live 
in  i>eace  and  do  not  cause  any  injury  to  each  other.  Whether  these 
**symbionts"  are  of  any  mutual  benefit  is  another  question.  This  tc^n- 
(•eption  of  symbiosis  was  given  by  Tubeuf  in  1888,  who  called  it  "harm- 
less symbiose." 

It  is  a  marked  characteristic  of  the  antibionts  that  their  actiou  v*jry 
soon  ends  the  struggle,  and  their  appearance  is,  therefore,  rather  lim 
ited.  The  symbionts,  on  the  other  hand,  may  be  observed  as  constaut 
companions  for  many  years.  Antibiosis  and  symbiosis  may,  when  eoa- 
sidered  in  this  way,  represent  an  acute  and  chronic  parasitism. 

The  chapter  dealing  with  the  appearance  of  the  ''r(X>t  symbio>is' 
comprises  the  *'algal  symbiosis,''  as  we  know  it  from  the  licheDs 
and  Ilepaticje,  and  tlie  "fungal  symbiosis,"  which  causes  the  develop- 
ment of  root  tubercles  and  similar  hypertrophy  of  roots  or  organs 
which  have  the  same  function  as  the  proper  roots,  such  as  fronds  with 
rhizoids  like  those  of  Hepaticie,  etc.  It  seems  as  if  Dalechamp  (1587) 
was  the  first  to  describe  and  figure  the  root  tubercles  of  the  Leguminosa', 
while  Malpighi  (1G79)  also  described  them,  and  considered  them  as  galls, 
caused  by  insects.  Concerning  the  morphological  identity  of  the,^ 
tubercles,  the  Danish  botanist  Didrichsen  (1867)  expLained  them  as  being 
lateral  toots.  The  anatomical  structure  was  given  by  Van  Tieghem 
(1888),  who  showed  that  they  differ  from  normal  roots  by  having  several 
central  cylinders  within  a  com  mem  bark.  Their  first  development  is, 
however,  to  be  traced,  as  in  normal  roots,  from  the  pericycle  of  the  mother 
root.  But  besides  the  Leguminosa*,  several  other  plants  are  mentioned 
as  having  similar  tubercles,  both  trees  and  herbs,  from  the  cycads  and 
conifers  to  the  annual  Jumi  and  Cyperus  flavescens.  The  identification 
of  most  of  the  fungi  which  cause  these  various  hyi)ertrophies,  is  a  very 
ditHcult  task  if  indeed  a  possible  one.  Only  a  very  few  are  known 
thoroughly,  such  as  FranMa,  Rhizobiurn,  etc. 

Frank  was  one  of  the  earliest  writers  in  the  field  and  has  written 
much.  He  appears  to  have  been  the  first  to  demonstrate  one  phase  of 
the  question  as  to  the  biological  importance  of  the  fungal  symbio- 
sis. This  autiior  claims  that  certain  trees,  especially  all  the  Cupuli- 
fene,  are  untible  to  take  nourishment  from  the  soil  by  themselves,  but 
that  they  become  nourished  by  means  of  the  fungous  mycelia  which 
surround  their  entire  root  system  and  nurse  them  from  their  earlici^ 
stage  until  their  death. 

Gibelli,  on  the  other  hand,  considers  this  symbiosis  as  a  mere  ques- 
tion of  tolerance  on  the  part  of  the  root,  and  if  we  consider  the  entire 
literature  upon  this  subject,  it  seems  as  if  the  majority  of  authors 
agree  with  Gibelli,  that  the  fungus  is  tolerated  by  the  root  only  because 
it  does  not  cause  it  any  injury. — Theo.  Holm. 
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Tavel,  F.  von. —  Vergleichende  Morphologie  der  Pilze.  Jeiui,  1802,  8vo, 
pp.  11,  208,  tigs.  00. 

This  book  puts  the  whole  Brefeldian  system  into  such  a  compact  and 
lucid  form  that  he  who  runs  may  read.  The  revolutionary  work  done 
byDr.Brefeld  and  his  assistants  during  the  last  twenty  years  in  every 
group  of  fungi  and  embodied  in  ten  large  "  Heften,"  with  more  to  fol- 
low, is  here  condensed  into  less  than  225  pages,  and  yet  completeness 
and  perspicuity  of  expression,  so  far  as  regards  essential  features,  are 
everywhere  apparent.  That  Dr.  von  Tavel  is  well  fitted  for  this  task 
goes  without  saying,  since  he  was  Dr.  Brefeld's  assistant  for  a  number 
of  years,  and  is  joint  author  with  him  of  Heften  ix  and  x  on  Hemiasci 
and  Ascomyeetes. 

According  to  the  views  here  set  forth,  fungi  consist  of  two  primary 
groups:  (1)  The  Phycomycetes,  or  algal  fungi,  consisting  of  a  single 
cell  and  having  sexual  functions ;  and  (2)  the  Mesomycetes  and  Mycomy- 
cetes,  or  higher  fungi,  consisting  of  a  mauycelled  thallus  and  entirely 
destitute  of  sexual  organs.  The  Phycomycetes  have  a  thallus  resem- 
bling that  of  the  iSiphonete  and  were  undoubtedly  derived  from  the  algae. 
They  subdivide  naturally  into  two  quite  distinct  groups,  theOomycetes 
and  Zygomycetes.  T?he  Oomycetes  resemble  the  Oophyceie  both  in  the 
thallus  and  in  the  reproductive  system.  In  each  group  the  organism 
consists  of  a  nonseptate,  sparingly  branched  cell,  which  reproduces  sexu- 
ally by  antheridia  and  oogonia,  and  nonsexually  by  swarm  spores  devel- 
oi)ed  in  sporangia.  But  the  Oomycetes  show  degenerations  and  retro- 
gressious  which  appear  to  be  adaptations  to  a  more  terrestrial  life. 
E8i)ecially  noteworthy  is  the  progressive  loss  of  sexuality. 

The  group  is  divided  into  six  families,  including  Entomophthoreae, 
wliich  stands  midway  between  Oomycetes  and  Zygomycetes,  having 
reduced  antheridia  and  oogonia  which  conjugate,  and  an  abundant  coni- 
dial  fructification.  Beginnings  of  couidial  fructification  also  appear  in 
some  of  the  other  families.  In  Zygomycetes  the  thallus  is  one-celled  and 
agrees  completely  with  that  of  the  Oomycetes,  but  the  fructification  is 
different.  In  this  group  there  is  still  further  degeneracy  in  the  sexual 
reproduction.  Instead  of  the  union  of  specialized  sporangia  (antheridia 
and  oogonia)  to  produce  the  zygospore,  thereissimplyaconjugation  of  the 
slightly  difterentiated  beginnings  of  such  sporangia,  i.  e.,  the  conjugat- 
ing threads  are  only  slightly  swollen  and  the  male  and  female  organs  can 
notbedistinguished.  Nonsexual  sporangia  are  present  as  in  Oomycetes, 
but  the  spores  have  lost  their  cilia  with  the  more  decided  adaptation  of 
these  plants  to  a  dry-land  life.  In  the  possession  of  a  one-celled  thallus 
the  Zygomycetes  are  also  like  the  algje,  and  they  resemble  the  Conju- 
gatfe  in  conjugation,  but  not  otherwise.  The  first  five  families  are 
esosporangic,  producing  sporophores  anywhere  on  the  mycelium ;  the 
other  two,  Rhizopise  and  Mortierellacete,  have  progressed  a  step  fur- 
ther and  are  carpo-sporangic,  bearing  their  sporophpres  on  specially 
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diftereiitiated,    stolon-like    tlireatls,  whicb    arise   from    the    ordinan* 
mycelium. 

Tbe  higher  fiiDgi,  i.  e.,  the  most  highly  developed,  consist  of  the 
Ascomycetes  and  Basidiomycet^s,  or  so-called  Mycomyc^tes,  and  tfat 
intermediate  Hemiasci  and  Hemibasidia,  the  so-called  MesomyeettTi, 
connecting  the  liigher  fungi  with  the  Phycomycetes.  Tbe  sexual  orga[i\ 
which  are  destitute  of  function  in  some  of  tbe  Oomycetes  and  stili 
further  degraded  in  Zygomycetes,  disappear  altogetlier  in  the  higbtr 
fungi  and  are  not  found  even  in  a  rudintentary  state,  whereas  noustx 
mil  methods  of  reproduction  take  on  a  compensating  multiplicity  •»! 
forms.  Originally  tbe  nonsexual  form  was  a  sporangium,  as  iu  Muo'r 
mucedo,  and  its  change  into  a  spore  (conidium)  can  be  followed  step  U- 
step  through  the  Thamnidite  and  Cbtetocladiacoie.  In  the  Choaneph  • 
rea».  the  conidia  are  still  accompanied  by  the  sporangia,  but  intheCiu' 
tocladiacefB  tbe  latter  have  disappeared,  and  it  is  precisely  from  this  gruup 
of  Zygomycetes  that  the  Basidiomycet^s  appear  to  have  arisen.  Fnun 
this  point  of  view  there  are  three  types  of  Zygomycetes:  (I)  Form:* 
with  sporangia  only,  (2)  forms  with  sporangia  and  conidia,  (3)  form< 
with  conidia  only.  Among  tbe  sporangial  forms,  moreover,  Mortierdh* 
rostafinsMi  shows  a  distinct  advance  into  a  spoi'angial  fruit,  the  begiu 
ning  of  which  may  be  seen  even  in  Rhizopea;.  Finally,  in  Cklam^tl*- 
mticor  ravetnosm  there  has  developed  an  additional,  purely  accessory 
spore,  tbechlamydospore,  which  occurs  either  as  a  chlamydospore  pn>i)er 
or  simply  as  an  oidium.  As  already  stated,  all  of  these  nonsexual 
spore  forms,  sporangial,  conidial,  and  chlamydosporous,  occur  in  great 
variety  in  the  higher  fungi.  In  tbe  Ilemiasci  and  Ascomycetes  we  have 
forms  which  fructify  in  sporangia  only,  or  by  s|>orangia  and  conidia, 
and  these  may  be  designated  the  sporangial  series  of  the  higher  fun?i. 
On  the  contrary,  in  the  Hemibasidia  and  the  Basidiomycetes  there  are 
no  sporangia,  but  only  conidia.  These  fungi  evidently  had  their  origia 
in  the  Zygomycetous  Cha».tocladiaceai  and  may  be  designated  tbe 
conidial  series  of  the  higher  fungi.  Chlamydosx>ores  occur  in  both, 
and  both  sporangia  and  conidia  are  modified  and  specialized.  The  sj«> 
rangium  in  Zygomycetes  varies  as  to  form,  size,  and  number  of  its  spo^e^ 
in  the  same  species,  but  in  the  higher  fungi  definiteness  becomes  more 
and  more  pronounced  until  in  Ascomycetes  the  sporangium  becomes  aa 
ascus  having  a  determinate  shape  and  bearing  a  definite  numberof  spore>. 
In  these  particulars  the  Hemiasci  form  a  transition  group,  their  sjw 
rangial  fructification  being  ascus-like,  but  more  variable  than  in  Ascomy- 
cetes. In  the  conidial  series  it  is  the  conidiopbore  which  has  become 
specially  developed.  In  Zygomycetes  also  the  conidiopbore  varies  in 
form,  size,  and  number  of  its  spores.  In  the  Basidiomycetes  it  has 
been  specialized  into  a  basidum  of  definite  form  and  bearing  a  definite 
number  of  spores.  Here,  again,  there  is  an  intermediate  group,  the 
Hemibasidia,  connecting  the  basidiabearing  forms  with  the  mneh 
simpler  Zygomycetes.    The  accessory  spore  form,  i.  e.,  the  chlamydo 
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spore,  remains  indefinite  in  both  series.  According  to  this  view,  all  of 
the  higher  fnngi  had  their  origin  in  Zygomycetes,  and  the  two  series 
sill) ply  developed  in  different  directions,  one  series  excluding  sporangia 
and  developing  specialized  conidiophores  (basidia),  while  the  other 
series  retained  indefinite  conidiophores,  but  developed  sporangia  of 
a  very  precise  character  (asci). 

The  Heraiasci  consist  of  three  families,  (1)  Ascoideje,  (2)  Protomycetes, 
and  (3)  Theleboleai.  In  these  simple  forms  the  sporangium  becomes 
ascus-like,  but  is  still  indeterminate  as  to  form,  size,  and  number  of  its 
spores.  The  spores  are  usually  shot  out  with  considerable  force,  show- 
ing iu  this  particular  a  greater  adaptation  to  terrestrial  life  than  is 
foniid  in  most  Zygomycetes.  The  Ascoidse  have  free  sporangia,  as  in 
JMncor,  and  conidia.  The  Protomycetes  also  have  free  sporangia  and 
conidia,  but  the  former  are  preceded  by  chlamydospores.  The  Thele- 
boIejB  have  sporangial  fruits,  the  condition  seen  in  Mortierella  rostafin- 
sKii  having  been  carried  a  step  farther  by  the  reduction  of  the  sporan 
(jiophore  to  a  mere  rudiment  and  the  extension  of  the  basal  weft  of 
mycelium  into  an  envelope. 

The  Ascomycetes  are  characterized  by  the  presence  of  the  ascus, 
which  is  simply  a  sporangium  that  has  become  determinate  in  form, 
size,  and  number  of  its  spores.  In  very  many  cases  this  form  of  fru'.»ti- 
flcation  is  accompanied  by  conidia  and  chlamydospores.  When  ripe 
tlie  spores  of  most  Ascomycetes  are  shot  out  of  the  ascus  with  great 
energy.  Sexual  organs  do  not  occur  in  any  of  the  forms,  and  theearlier 
observations  ascribing  sexuality  to  vsirious  Ascomycetous  fungi  are 
misinterpretations.  The  Ascomycetes  are  divided  into  Exosporangial 
and  Carposporangial  forms.  The  Exoasci  are  the  simpler,  having  naked 
asci,  borne  directly  on  the  mycelium.  They  include  two  families,  Endo- 
mycetaceie  and  Taphrinefe.  The  Oarpoasci,  which  form  the  bulk  of  the 
Ascomycetes, have  fruit  bodies.  The  asci  are  not  naked  and  do  not  arise 
directly  from  the  mycelium,  but  in  special  organs,  which  are  composed 
of  fertile  or  asci-bearing  hyphte,  and  of  sterile  threads,  which  form  the 
walls  of  the  envelope.  In  most  cases  asci  are  not  borne  singly,  but  in 
^eat  numbers  in  a  hymeuial  layer^  The  simplest  ascus  fruits  are  angio- 
carpous.  In  the  more  highly  differentiated  Pyrenomycetes  they  have  a 
special  ostiolum.  In  another  series  of  forms,  i.  e.,  Hysteriacea*  and  Dis- 
coniycetes,  the  fruit  body  may  be  called  gyninocarpons,  being  closed  at 
first  but  afterward  open.  Of  much  importance  iu  the  Oarpoasci  are  the 
accessory  fruit  forms.  In  addition  to  ordinary  free  conidia  and  chlamy- 
dospores, there  are  conidia  which  have  reached  a  higher  grade  of  devel- 
opment, being  produced  within  special  fruit  bodies  resembling  ascus 
fruits  (the  pycnidia).  Still  another  fruit  form  is  possible  in  this  group, 
but  has  not  been  found,  viz,  ordinary  sporangia.  The  simplest  form 
of  conidia  appears  in  the  Taphrinea;,  being  developed  directly  from  the 
ascospore,  even  before  its  escape  from  the  ascus,  or  else  from  another 
conidium.  The  next  advance  is  the  production  of  a  genu  tube  on  which 
23192— No.  4 5 
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the  conidia  are  borne.    From  this  it  is  bnt  a  short  step  to  myeeliuiii, 
bearing?  conidia  anywhere  on  its  surface,  a  common  occurrence  in  tbe 
CariK)asci.    From  simple  forms  like  these  the  conidial  development  can 
be  traced  through  coremia  and  more  complex  stroiiia-beds  into  its 
highest  specialization,  tlie  closed  fruit  bodies  known  as  pycnidia. 
Pycnidia  are  symphogenetic  or  meristogenetic  according  a.s  they  are 
pscudoparencliymatous,  i.  e.,  developed  from  a  hyphae  complex,  or  pnv 
duced  by  ordinary  cell  division,  a  common  method  in  many  casex 
Between  these  two  extremes  are  numerous  intermediates.    Freecouidi 
ophores,  as  well  as  conidial  fruits,  bear,  as  a  rule,  only  one  sort  of 
spoies,  but  sometimes,  as  in  DiaiK>rthe,  the  la«t  produced  may  be  of  a 
d  ifferent  shape  from  the  first.   8uccedaneous  spore  formation  is  regard^l 
as  a  h)wer  type  than  simultaneous,  because  the  latter  is  more  re.^trioteil 
Chlamydospores  appear  in  the  Carpoasci  in  two  forms,  viz,  as  tniecbla- 
mydospores  and  as  oidia,  but  neither  one  is  very  common.    Although 
the  ascus  is  the  highest  type  of  fructification  in  this  group,  it  is  n^la- 
tively  the  rarest.  Often  the  fungus  reproducesitself  for  many  generations 
without  developing  asci,  and  for  this  reason  many  conidia  and  chlamy- 
dospores have  been  classed  among  ih^  fungi  imperfecti^  the  free  conid 
iophores,  as  Hyphomycetes;  the  conidia  beds  aa  G3rmnomycetes:  and 
the  pycnidia  as  Sph^eropsidiae,  Oytisporaceje,  and  Phyllostictace^.  lu 
many  cases  an  exact  determination  of  their  place  in  the  natural  classi- 
fication is  possible  only  when  identical  forms  are  obtained  from  asco- 
spores  by  artificial  cultures,  but  the  constant  occurrence  of  two  forms 
together  renders  their  genetic  connection  probable.    A  great  numt^er  of 
the  Carpoasci  live  paravsitically  on  algie,  forming  lichens.    The  most  of 
thcvse  are  Pyrenomycetes  and  Discomycetes.    In  some  lichens  tbe  aljr* 
forms  the  greater  part  of  the  thallus;  in  others,  the  fungus.    Ascending 
from  simple  to  complex  forms,  the  Carpoasci  are  classified  into  (l)(Tyni 
noasci,  (2)  Perisporiaceje,  (3)  Pyrenomycetes,  (4)  Hysteriaceae,  (5)  Dis 
comycetes,  and  (6)  Helvellaceje.    Sixty-five  pages  are  devoted  to  tbr 
Hemiasci  and  Ascomycetes,  each  one  pregnant  with  new  views  or  inter 
esting  observations;  but  some  of  the  most  imiK)rtant  statements  are  to 
be  found  in  the  last  part  of  the  book,  dealing  with  the  second  or  conidial 
series  of  the  higher  fungi.    Here  divergence  from  earlier  views  of  clasj^i 
fication  is  the  most  pronounced. 

This  series  fruits  exclusively  by  conidia.  Beginning  with  certain 
Zygomycetes,  the  evolution  of  the  conidial  fructification  can  be  trac*^ 
step  by  step  through  the  Hemibasidia  into  the  Basidiomyoetes,  where 
it  reaches  the  highest  stage  of  development  by  the  conversion  of  the 
indefinite  conidiophore  into  the  definite  basidium.  Chlamydosixn^'' 
occur  in  the  Hemibasidia  as  well  as  in  the  Hemiasci,  but  while  in  tlu 
Protomycetacea*  thechlamydospores  always  growout  into  a  sporaugiuni: 
in  the  Hemibasidia  they  grow  out  exclusively  into  conidiophores.  All 
Hemibasidia  have  two  kinds  of  spores,  conidia  and  chlamydo^iwiv^ 
The  latter  are  constant  and  are  the  most  striking  siK>re  forms,  which  is 
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also  true  iu  Protoinycetes.  The  chlamydospores  produce  a  sporopbore, 
as  in  Cblamydouuicor,  but  while  it  is  accidental  there,  it  is  constant 
here,  and  while  there  it  is  a  sporangiophore,  here  it  is  a  basidium-like 
conidiophore.  This  intermedijite  group  connecting  Zygomycetes  with 
Basidiomycetes  separates  naturally  into  two  sub-groups,  UstilaginesB, 
with  septate  conidiopbores  (promycelia)  bearing  conidia  chiefly  on 
their  *sides;  and  Tiiletia*,  with  undivided  conidiopbores  (promycelia) 
bearing  the  conidia  in  a  whorl  at  the  apex. 

The  Basidiomycetes  are  a  very  large  group,  rich  in  forms.    Their 
most  important  character  is  the  possession  of  basidia.    The  basidium 
is  u  conidiophore,  which  has  become  defiuitely  restricted  in  shape,  size, 
and  the  number  of  its  si)ore8.    While  an  ordinary  conidiophore  pro- 
duces si)ores  one  after  another,  indefinitely,  from  any  suitable  part,  the 
basidium  produces  only  a  definite  number  of  spores,  only  once,  and  in  a 
particular  place,  and  after  their  separation  it  shrivels.    There  is  also 
less  variation  in  the  size  and  shape  of  the  individual  spores.    Only  in 
rare  cases  do  the  basidiospores   become    several-celled   before   their 
separation  from  the  basidium,  and  this,  iis  in  similar  cases  elsewhere,  is 
to  be  looked  ui>on  simply  as  an  anticij^ation  of  germination  phenomenon. 
Most  basidia  bear  4  spores;  rarely  they  bear  2,  6,  or  8  spores.    These 
variations  may  all  occur  in  the  members  of  a  single  genus,  e.  g.,  Hypoch- 
nus.    As  a  rule  the  basidiospores  are  borne  on  comparatively  long 
sterigmata.    Like  the  Hemibasidia,  the  Basidiomycetes  are  separable 
into  two  corresponding,  but  more  highly  developed  groups.     In  order 
that  the  basidium-like  conidiophore  of  the  Ustihiginete  shall  become 
a  true  basidium,  its  septa  must  be  limited  to  a  definite  number,  the 
position   and  number  of  sterigmata  nmst  also  become  definite,  and 
finally  only  a  single  spore  must  be   abjuncted  from  each  sterigma. 
This  is  exactly  what  occurs  in  the  Protobasidiomycetes,  the  first  of 
the  two  subdivisions.    The  second  and  higlier  group  consists  of  the 
true  or  Autobasidiomycetes,  corresponding  to  the  Tilletia?;  i.e.,  they 
have  nonseptate  basidia,  but  bear  a  definite  number  of  basidiospores. 
In  contrast  to  the  Ascomycetes,  naturally  separable  into  Bxoasci  and 
Carpoasci,  the  formation  of  the  fruit  body  iu  the  conidial  series  is  of 
secondary  importance.    Both   Pro  to  and  Auto   basidiomycetes  begin 
with  acarpous  fruits,  and  from  these  have  been  developed  the  more 
highly  organized  forms  having  fruit  bodies.    The  Protobasidiomycetes, 
or  fungi  having  a  septate  basidium,  are  separable  into  four  distinct 
groups:  (1)  Uredinea;,  having  horizontally  septate  basidia,  always  free, 
never  borne  in  fruit  bodies,  and  always  produced  from  a  chlamydospore 
(teleutospore) ;   (2)   Auriculariie,  with   basidia  resembling  Uredineai, 
bnt  gymnocarpous,  i.  e.,  having  fruit  bodies  which  from  the  beginning 
form  open  hymenia;  (3)  Pilacreie,  which  also  have  horizontally  septate 
basidia,  but  angiocarpous  or  closed  fruit  bodies;  (4)  Tremelline«,  hav- 
ing vertically  divided  basidia  borne  in  gymnocarpous  fruits.   The  Uredi- 
neje  are  especially  rich  in  chlamydospore  forms;  teleutospores,  uredo- 
spores,  and  oecidiospores  are  all  types  of  this  form. 
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The  Autobasidiomycetes  have  undivided  hasidia,  which  bear  si'c»:>"^  ^ 
only  on  their  ai>ex.  The  Hymenomycetes  make  np  the  balk  ot*  thi^ 
group  and  appear  to  have  been  derived  from  Tilletia-like  fona" 
while  the  Dacryomycetaceae  have  genetic  relationships  with  tht 
Tremelline{«,  and  the  Gasteromycetes  with  the  Pilafn?a?,  to  wrlil.ii 
they  are  closely  connected  by  Tylostoma.  The  basidia,  however.  Ii 
this  great  group  are  so  similar  that  some  other  means  of  classificati- u 
must  be  resorted  to,  and  this  is  found  in  the  fruit  body.  Proreetiin:: 
from  lower  to  higher,  the  group  is  divisible  into  (1)  Dacryoniycvtex 
with  basidia  si)lit  downward  in  to  two  forks,  but  not  septate ;  (2)  Hyriiei:.»- 
mycetes,  with  short  cylindric  or  club-shaped  simple  basidia,  bearin;: 
usually  4  spores  on  delicate  sterigmata,  and  having  a  variable  bnt 
always  finally  gyinuocarpous  or  only  semi-angiocariK)U8  fruit  body:  •> 
Gasteroinycetes,  with  basidia  borne  inside  of  various  sorts  of  angi<»car- 
pous  fruit  bodies;  (4)  PhalloideiB,  having  the  basidia  borne  during  the 
early  stages  in  a  closed  fruit  body  and  subsequently  pushed  up  thi-oucb 
this  and  exposed  to  the  air  on  a  rapidly  elongating  sporopliore. 

The  Dacryomycetes  have  also  ordinary  conidia  and  oidia.  Tm 
simplest  Hymenomycetes,  the  Tomentelleie,  are  destitute  of  a  fnit 
body,  and  the  more  complex  forms  appear  to  have  originated  from  i\w^  - 
Xext  come  the  gymnocarpous  Thelephoreie  and  Olavariae ;  then  the  lieiu 
angiocarpous  forms,  bearing  the  hymenium  on  the  under  snrface  of  tbo 
pilous,  on  spines  in  Hydnei,  on  the  walls  of  pores  in  Polyi>orei,  and  mii 
lamella?  in  xVgaricineie.  The  Polyporei  are  mostly  poor  in  acee^^oi  \ 
IVnit  forms,  but  oidia  occur  in  some  species  of  Polyporus,  Da?daltM. 
and  Lenzites,  while  Heterobasidion  {Polyporus  annosm)  bears  ordiiiar\ 
conidia,  and  Oligoporns  and  Fistulina  bear  chlaniydosi)ores,  the  fornjer 
very  abundantly.  The  genns  Oligoporns  was  formerly  <lescribed  under 
Polyporus,  and  its  chlamydospores  were  su^iposed  to  be  sometiiiu; 
entirely  different  and  were  put  into  the  form -genus  Ptychogaster.  I» 
this  genus  Oligoporns,  the  formation  of  chlamydospores  occurs  in  essen 
tially  the  same  maniier  as  in  (jhlamydomucor  racemosun  or  in  a  Ustilai;^'- 
Various  Agaricinefe  produce  sclerotiaand  rhiKomorphs,  but  no  ordinary 
conidia  have  been  found.  It  must  be  remembered,  however,  that  a  jrre.it 
many  forms  have  not  been  studied  critically.  Oidia,  on  the  contran, 
occur  in  many  genera  and  are  specially  abundant  in  the  genus  Nyctalis. 
Chlamydospores  are  also  abnndant  in  this  genus,  and  may  occur  even 
in  the  hymenial  layer,  but  have  not  been  discovered  in  other  genera. 

In  Gasteromycetes  the  fruit  body  is  not  only  angiocarpous  in  early 
stages,  like  that  of  many  Hymenomycetes,  but  remains  so.  Tlie  simplest 
forms  connect  directly  with  the  angiocarpous  Protobasidiomycete< 
(Pilacrete).  Accessory  fruits  (oidia)  are  known  so  far  only  for  the  Xida 
lariaceaj.  The  basidiospores  of  most  Gasteromycetes  do  not  germiuate 
immediately,  and  consequently  there  is  a  difficulty  in  the  way  of  study 
ing  this  group  in  artificial  cultures.  For  this  leason,  we  know  them 
only  in  the  mature  state  and  in  stages  leading  directly  up  to  this.   Pro 
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seeding  from  simple  to  complex,  the  Gaateromycetes  are  subdivided 
into  (1)  Tylostomeje,  (2)  Sclerodermiie,  (3)  Lyeoperdiaceie,  (4)  Hymeiio. 
^astre^e,  (5)  Nidulariacete,  (6)  Sphserobolesp. 

The  Phalloidea)  constitute  a  highly  specialized  group.  lu  all  of  them 
ii.  hyiiieuophorous-chambered  tissue,  the  gleba,  develops  within  a  closed 
enveloi)e,  the  volva,  which  is  ruptured  at  maturity  by  the  upward 
pressure  of  a  rapidly  elongating  special  sporophore,  the  receptacle. 
This  bears  on  its  surfiice  the  one-celled  basidia,  which  in  turn  bear  the 
sporei^  at  their  apex  on  very  short  sterigmata.  Most  species  are  tropi- 
cal and  not  well  known.  The  group  is  divided  into  (1)  Olathraceie  and 
(2)  Phalloidete. 

The  book  is  dedicated  to  Dr.  Brefeld,  and  ends,  as  it  begins,  with  a 
general  discussion  of  the  relationships  of  fungi  and  a  scheme  of  classi- 
tlcation,  which  is  here  reproduced. 

VON  tavbl's  outline  op  a  natural  system  op  the  punoi. 


1.— Alga-likk  ruNoi. 
Phy  corny  cetes^  with  a  oue-celled  t  hall  us  atul  sexual  organs. 


Class  /. — Oomy  oetes. 
Sexual  fructification  in  oo- 
Hpori's;  nonsexual  in  spo- 
FiiDgla  and  conidia. 


1.   MonoblepharideH*. 


iPeronosporete. 
Ancylisteip. 
Sanrolegniacea). 
fCnytridiaceH*. 

3.    Entomophthorejp. 


Autheridia  and  oogonia  in 
the  form  of  sporangia; 
nonsexual  sporangia. 

Antheridia  reduced;  oogo- 
nia as  sporangia ;  nonsex- 
ual sporangia  or  conidia. 


Both  antheridia  and  oogo- 
nia reduced ;  nonsexual 
conidia. 


Cl€utB  II,— 1a  y  g  o- 
niy  cetes.  Sexual 
froctification  in  zy- 
^ospores;  nonsexual  ^ 
in  sporangia  and 
conidia. 


1.   Exoaporangia. 


Carposporan- 
gia.*  '  • 


1.    Mucorineip. 
Thamniditie. 


Sporangia  only. 
2.    Choancphore^p.     Sporangia   and 


3.   Chii^tocladiaceie. 
Pip  tocephalidcH) . 

J    J  Rhizopeie. 
*  \  Mortieiellacea). 


conidia. ' 
Conidia  only. 


II.—HlOHKR  Ft'NGI. 

With  septsite  thallus  and  without  sexual  organs. 

ME80MYCETKS. 

(Intermediate  forms  connecting  with  the  lower  fungi  through  the  Zygomycetes. 
Group  relationships  are  indicated  i)y  jistt^risks,  etc.,  corresponding  to  the  termini 
of  lines  used  by  von  Tavel.) 

1.  Ascoideae. 
Protoniycetes. 
^  **  t  t    2.  Thclcholojp. 
Conidiophores     Proto- 

basidialikc. 
Conidiophores  Autoba- 
sidia-like. 


C\afi9  i//.— Hemiasci.       Fructifica-  f  L  Exo-hemiasci.*  t 

tion    by    sporangia   an<l  conidia; ! 

flporanj^ia  asoi-like.  I II.  Carpoheniiasci.  * 

C/«w./r.-Hemiba8idia.   Fructifica- f^'  U«tilaginca'.t  t  t 

tion  by  conidia:  no  sporangia;  con- (  «    Tni-rJ«  t  t  ♦  ♦ 

idiophores  babidia-like.  *  *  [^-   li"«^i»-^^^^ 
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Cloii  r. — AscomycetoB.  Fruc- 
tification by  sporangia  and< 
conidia;     sporangia    deter- 
minate, 1.  e.;  aaci. 


Class  r/.— Basidiomy- 
cetes.  Fructification 
by  conidia;  no  spor- 
angia; conidiopnor- 
es  determinate,  i 
e.,  basidia. 


I.  Protobaaid- 
ioiuycetea. 
t  t  t 

B  asidia 
septate. 

IL  Autobasid- 
iouiycetes. 
t  t  t  t 

Basidianot 
septate. 


MYCOMYCETES. 

I.  Exoasci.  t     1.  J  Endomyeetes. 
Aaci  free.  (  Taphrineje. 

2.  V  iVrisporla^-ea*.     Angiocarpou*. 

II.  C  a  r  p  o-  I      (  Pyrenomycetes. 
asci.  1 1    I      i  Hyst^riace^. 

Asci  in  fruit    3.  ^  ])isconiyc«tes.  Heuiiangioraii'  •  « 
bodies.        I      (  Helvellacea*. 
•    \  ITredinea*. 
*  )  Auriculariie.     Gymnocarpous. 

2.  Pi  lacreip .  ^    Angiocarpous  ( in  l>otb  jrrt.i , >- 
the  basidia  are  divided  cro^^^i'**-  . 

3.  TremellincH'.^  ^    Basidia  diTidnl  If u;:!* 
wise,  gymuocarpous. 

f  4    Dacryomycetes.   OymnocarpooB.^  $ 
.5.  Gasteroniyctes.    Phalloideip.    Anjiij^-ir- 

pOUB.^ 

6.  Hymenuniycetes.       Gyiuuocarp(»u>    ;»i» 
bemi-au^iocarpoui<. 


The  book  certainly  deserves  a  wide  rcRdiiig,  and  students  who  ai^ 
not  thoroughly  familiar  with  German  will  be  glad  to  know  tb;it  m 
authorized  translation  into  English  is  now  in  preparation  and  luay  Ik 
expected  during  the  year. — Erwin  F.  Smith. 

Ward,  H.  Marshall.     The  Diseasen  of  Conifera.     <Jour.  Ro.val  D'*!  . 

Soc,  vol.  XIV,  Oct.,  1892,  Loudon,  pp.  124-150  (in  rejiort  of  the  n>i.i 

fer  conference  held  at  Chiswick  Gardens,  October  7  and  8, 1891). 

This  pleasant,  popular  i>aper  discusses  two  classes  of  diseases,  tln»-e 
due  to  fungi  and  those  due  to  disturbing  actions  of  the  inorjrn i- 
environment.  The  pines,  tirs,  larches,  junipers,  and  other  conifers  ;•. 
taken  up  seriatim.  Most  of  the  facts  presented  have  already  l*t^i 
i»ecorded,  but  for  the  general  reader  the  paper  has  the  great  advanr.u'^ 
of  bringing  together  the  scattered  literature  and  presenting  the  in.t  i 
facts  in  a  salient,  suggestive  way. 

The  premature  shedding  of  pine  needles  is  ascribed  to  several  distimr 
causes:  (1)  Sharp  frosts  or  nights  so  cold  that  the  still  tender  foliJ.« 
is  chilled  beyond  recovery;  (2)  active  transpiration  when  drought  b- 
removed  the  moisture  from  the  soil,  or  in  warm,  sunny  weather  wlf ' 
the  ground  is  frozen  hard;  (3)  the  action  of  various  fungi,  e.  g..  lU" 
terium  pinasfri,  which  is  said  to  be  one  of  the  most  prevalent  and  ili^l- 
cult  to  deal  with. 

Some  general  remarks  on  nonparasitic  diseases  of  ])ine8  are  worth 
quoting  in  full  on  account  of  their  suggestiveness,  but  we  must  l>e  o»n 
tent  with  the  following: 

Speaking  generally,  the  pines  require  light,  open,  and  well-drained  soils,  a^tl»'*p 
a«  possible,  and  luau^^  aspects  of  disease  are  due  to  the  nontulfiUment  of  iht'^c 
conditions. 

Unquestionably  one  of  the  worst  of  these  dangers  results  from  clogging  oi  xn 
soil  at  the  roots,  wliether  due  to  wet  clay,  stagnant  water,  the  covering  up  or  hard- 
ening of  the  surface,  e.  g.,  by  means  of  pavements,  etc.,  or  other  processes. 
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The  general  course  of  events  is  much  the  same  in  all  these  cases.  The  primary 
cause  of  the  injury  is  want  of  oxygen  iit  the  roots. 

<  >f  all  the  suitaerial  agents  which  damage  pines,  however,  non()  nro  perlinps  more 
to  1>e  feared  than  the  acid  gases  of  our  larger  manufacturing  towns.  Sulphurous 
acid,  hydrochloric  acid,  chloriue,  coal  gas,  and  such  like  chemicals  are  fatal  to  pines, 
even  in  very  small  quantities,  uud  it  is  no  douht  to  these  rather  than  to  the  increased 
percontage  of  carbon  dioxide,  soot,  or  to  the  diminished  liglit,  that  the  foggy 
exhalations  of  large  towns  owe  their  enormous  power  for  evil.  Nor  can  we  wonder 
at  this  when  we  roHect  that  many  piues  are  mountain  species,  growing  normally  in 
thoHc  purest  of  atmospheres,  which  attract  us  for  the  very  reason  of  their  purity. 

Considerable  space  is  devoted  to  Necturina  cucurhitula^  to  the  larch 
canker  (Peziza),  and  to  the  latest  views  concerning  Uredineons  para- 
sites. The  European  larch  is  said  to  be  an  alpine  plant,  and  most  of  its 
diseases  afiecting  it  when  under  cultivation  are  primarily  attributable 
to  the  unsuitable  environment  of  lowland  regions,  especially  to  the 
earlier  springs. 

In  this  country  the  diseases  of  the  larch  are  almost  all  initiated  by  late  frosts, 
damp  soil,  insufficient  sunlight,  and  alternations  of  periods  of  drought  with  periods 
of  excessive  moisture,  in  varying  degrees  of  combination.  Late  frosts,  or  chills 
which  approach  such,  are  among  the  most  deadly  agents.  The  tender  tufts  of  bright 
green  foliage,  to  which  the  larches  owe  their  spring  beauty,  are  usually  forced  out 
in  the  country  a  month  or  six  weeks  too  soon.  Once  they  get  well  over  this  early 
dilatory  period  of  sprouting,  all  is  safe;  their  safety  is  insured  in  their  mountain 
heights  (1)  by  their  not  beginning  to  awake  from  the  long  wiuter  rest  till  danger  of 
frosts  is  practically  over,  and  (2)  by  the  extreme  rapielity  with  which  they  run 
through  the  period  of  tenderness. 

The  germinal  hyphie  of  Peziza  willkomii  will  not  x)enetrate  the  sound 
cortex  of  the  larch,  but  a  slight  frost  injury  or  other  wounds  enables 
them  to  do  so. 

Trametea  radiciperda  *'  attacks  the  living  roots  of  Pinus  sylvestris, 
P.  «froftw«,  and  others,  sending  its  snow-white  mycelium  beneath  the 
cortex,  and  traveling  thence  up  the  stem  to  finally  penetrate  the  wood 
by  way  of  the  cambium  and  medullary  rays.  The  ro  tting  of  the  wood 
rapidly  follows,  with  symptoms  so  peculiar  that  the  presence  of  this 
fungus  can  be  concluded  with  certainty  from  them."  The  author  says 
that  T.  radiciperda  is  "  now  known  very  thoroughly  from  the  recent 
magnificent  researches  of  Brefeld,"*  but  cites  Hartig  to  the  effect  that 
"moats,  dug  so  as  to  cut  off*  sound  trees  from  infected  ones,  have  been 
(»f  service." 

Afjanrns  melleuBf  though  a  less  pronounced  parasite,  is  not  less  destructive;  the 
details  of  its  action  on  the  timber  are  different  and  its  mode  of  spreading  from  root 
to  root  in  the  soil,  by  means  of  its  long  purple-black,  cord-like  mycelial  strands, 
called  nhizomorphay  also  diff'ers.  Rut  the  net  results  are  much  the  same  in  both 
cases.  Very  tangible  signs  of  the  presence  of  Atjaricas  melleus^  in  th»'  abHOuci!  of  the 
tawnv  yellow  toadstools,  are  aff'orded  by  the  copious  outflow  of  resin  from  the  dis- 
eased n>ot8  and  base  of  the  stem  of  the  aff'ected  trees,  and  by  the  above  rhizoniorphs 
iu  the  rotting  wood  and  soil  around. 

Most  of  the  Polypori  mentioned  are  decidedly  wound  fungi,  that  is  to  say,  they 

*  Brefeld*8  0wn  conclusions  iu  this  connection  are  as  follows :  "Open  isolation  moats 
do  not  offer  the  least  hindrance  to  the  spread  of  this  fungus,  but,  on  the  contrary 
greatly  favor  it,  by  breaking  the  diseased  roots  and  inducing  the  formation  of  an 
annsual  number  of  spore-bearing  organs  (see  Untersuchungcu,  Heft  viii,  pp.  182-184)* 
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oii]y  attack  successfnlly  those  parts  of  the  timber  which  are  already  dead  and 
exposed  to  the  air;  their  iufliienc«  for  evil  should  not  be  nnderratedon  that  accooBtf 
however,  for  although  they  are  saprophytes  living  on  the  woo<ly  their  entrance  into 
the  trunk  and  branches  means  more  or  less  rapid  hollowing  of  the  heart  wood(thrn?- 
by  rendering  the  tree  liable  to  be  thrown  by  winds,  etc.)  and  the  gradnal  pro- 
duction of  injurious  substances  which  soak  into  the  sound  parts  and  pave  the  waj 
for  the  advance  of  the  destroying  mycelium  into  living  organs.  Hence,  though  surii 
fungi  are  saprophytes,  strictly  speaking,  in  their  local  action,  they  nevertheless  act 
toward  the  whole  tree  taken  as  an  individual  as  parasites  which  may  induce  dan- 
gerous diseases. 

Remedial  Pleasures  are,  of  course,  to  be  directed  to  the  careful  tending  and  cover- 
ing of  wonnds,  a  mode  of  procedure  which  has  long  been  carried  out  on  vari<>»« 
trees  at  Kew  and  with  decided  success,  I  believe. 

This  last  is  a  remark  whieh  American  street  and  park  commissiouers 
and  orchardists  might  well  take  to  heart. 

Prof.  Ward  happily  avoids  the  fault  of  many  popular  writers.  There 
is  no  eflFort  to  conceal  ignorance  or  gloss  over  difticiilties.  At  every 
turn  the  reader  is  informed  of  the  present  limitations  of  knowledge 
and  of  the  necessity  for  further  study.  Concerning  American  faugi 
he  writes  as  follows : 

Farlow  and  Seymour  give  a  long  list  of  American  forms  [on  the  pine]  that  will 
necessitate  much  careful  investigation  before  we  can  determine  which  are  truly 
pnraHitic  and  which  are  saprophytic. 

After  giving  KlebaliU'S  recent  conclusions,  he  says: 

Several  other  forms  of  Peridermium  are  known  on  varions  species  of  [lines.  The 
following  have  hitherto  been  included  with  the  above  under  the  common  name 
P.  pintf  but  no  one  will  now  be  so  bold  as  to  retain  them  until  further  investiga- 
tions have  decided  as  to  their  relationships.  The  forms  in  question  occur  on  the 
cortex  of  rtntfsmontana  (Mill.),  /'.  uncinHla  (Ram.),  P.  maritima  (Mill.),  P.  polfpmM 
(MUl.),  P.  mith  (Mchx.),  P.  iaeda  (L.),  P.  ponderosa  (Dougl.),  P.  rigida  (Mill.),  /'. 
tfi«i^fit«(Dougl.),  P.  gabineana  (Dougl.),  P.  contorta  (Dougl.),  and  some  other  Ameri- 
can pines,  as  well  as  on  the  leaves  of  the  Indian  P.  longifolia  (Lamb),  and  of  the 
American  P.  australU  (Mchx.). 

AgarioH9  melUns  is  recorded  by  Farlow  as  occurring  on  Ckamaeypari^  spkaroidm 
(Spach),  and  the  same  authority  mentions  Botryti*  vnlgari9  on  Sequoia;  whether 
these  are  parasitic  I  do  not  know,  and  in  fact  the  whole  of  the  very  long  listof  cooif^^ 
fuugi  wants  careful  overhauling  before  we  can  decide  as  to  their  share  iu  producing 
diseases. 

Finally,  after  calling  attention  to  Asterina,  Meliola,  Coryneura,  Dotbi- 
dea,  Pleospone,  Sphaerella,  Stigniatea,  etc.,  Prof.  Ward  makes  the  fol- 
lowing very  pertinent  remarks : 

With  regard  to  a  large  number  of  these  forms,  and  to  even  more  numerous  forei^ 
forms,  we  are  as  yet  quite  in  the  dark  as  to  whether  they  are  parasites  or  not. 

Experience  warns  us,  however,  that  in  many  cases  epidemic  fungous  diseases  sud- 
denly force  themselves  on  our  attention,  owing  to  some  form  hitherto  occurring; 
sparsely  and  known  only  to  the  curious  expert,  having  become  suddenly  favoivd  in 
its  stni^jglo  for  existence.  I  have  already  given  you  several  examples,  notJibly  tli.it 
of  the  lurch  disease,,  into  the  life  struggles  of  which  we  have  succeeded  in  peering 
rather  deeply.  Surely  such  ccmsi derations  should  alone  suffice  to  extend  aud  cemeut 
the  sympathy  between  the  practical  horticulturist  and  the  persistent  though  per- 
haps unobtrusive  investigator,  which,  I  am  happy  to  see,  is  becoming  more  aud  more 
pronounced  as  each  undei^tauds  better  the  ways  and  high  aims  of  the  other.— 
Erwin  F.  .Smith. 


ERRATA  TO  INDEX  TO  LITERATURE. 

Tlic  following  corrections  and  additions  should  be  ina<le  in  the  numbers  of  tlie 
ndex : 

No.  55.  Should  read,  vol.  i,  No.  3,  May,  1890. 

No.  81.  Add  (see  also  Texas  Agr.  Exp.  Sta.  Ball.  No.  7,  Austin,  1890,  pp.  30,  pi.  5). 
No.  82.  Add  vol.  vii,  p.  293, 1  col. 
No.  83.  Add  vol.  vii,  p.  259, 1  col. 
No.  K4.  Add  vol.  vii,  p.  198,  figs.  4. 
No.  95.  Add  pp.  235-259,  figs.  8. 

No.  116.  Add  (see  also  Orange  Judd  Farmer,  vol.  viii,  Oct.  4, 1890,  p.  213,  figs.  3). 
No.  119.  Add  (see  also  Orange  Judd  Farmer,  vol.  viii,  Dec.  20,  1890,  p.  387,  2  cols., 

No.  157.  Add  (see  also  Orange  Judd  Farmer,  vol.  vui,  Oct.  25, 1890,  p.  259). 

No.  169.  Add  (see  also  Phila.  Acad.  Nat.  Sci.,  Proc.  for  1890,  Parti,  Jan. -Mar.,  1890, 
[)p.  36-37). 

No.  214.  Should  read,  Ann.  Kept.  Cal.  State  Hoard  Hort.  for  1890,  Sacrnmeuto,  1890, 
pp.  242-249. 

No.  223.  Reference  should  read,  Ann.  Kept.  Cal.  State  Board  Hort.  for  1890,  Sacra- 
mento, 1890,  pp.  iea-177. 

No.  331.  Add  (see  also  Exp.  Sta.  Bull.  No.  7,  Washington,  1892,  pp.  101-104). 

No.  357.  Add  (see  also  Orange  Judd  Farmer,  vol.  vin,  Oct.  11, 1890,  p.  226). 

No.  362.  Add  (see  also  Anu.  de  rficole  Nat.  d'Agr.  de*Montpellier,  t.  vi,  for  1891, 
1802,  pp.  1.5&-171). 

No.  378.  Add  (see  also  Bot.  Gaz.,  vol.  xvii,  Jan.  20,  1892,  pp.  17-18). 

No.  416.  Add  (see  also  Exp.  Sta.  Rec,  vol.  iii.  Feb.,  1892,  p.  445). 

No.  422.  Add  p.  71. 

No.  435.  Add  (see  also  Ann.  de  Tficole  Nat.  d'Agr.  de  Montpellier,  t.  vi,  for  1891, 
1H92,  pp.5-116,pl.6). 

No.  437.  Add  (see  also  Ann.  de  TEcolo  Nat.  d'Agr.  de  Montpellier,  t.  vi,  for  1891, 
1>^>2,  pp.  152-155,  pi.  1). 

No.  458.  Add  (see  also  Exp.  Sta.  Kec,  vol.  ii,  Apr.,  1891,  p.  491). 

No.  459.  Add  (see  also  Exp.  Sta.  Rec,  vol.  in,  Oct.,  1891,  pp.  144-145). 

No.  507.  Add  (see  also  Exp.  Sta.  Rec,  vol.  in,  Oct.,  1891,  p.  172). 

No.  531.  Add  (see  also  Bull.  Soc.  Mycol.  France,  vol.  viii.  Mar.  31, 1892,  pp.  13-19). 

No.  680.  Add  (see  also  Prairie  Farmer,  vol.  lxi v,  Apr.  9,  1892,  p.  230). 

No. 698.  Add  (see  alsio  Prairie  Farmer,  vol.  lxiv,  Aug.  20, 1892,  p.  530). 

No.  702.  Jd(({  (see  also  Orange  Judd  Farmer,  vol.  vni,  Dec.  20,  1890,  p.  387,  2  cols., 

fis:H.6). 

No. 708.  Instead  o/C[hurchili^  G.  W.]  read  [Beach,  S.  A.]. 

No.  710.  Add  (see  also  Gard.  Chrou.,  3d  ser.,  vol.  x,  July  18, 1891,  p.  68). 

No.  755.  Add  (see  also  Exp.  Sta.  Rec,  vol.  ni,  June,  1892,  p.  783). 

No.  780.  Add  (see  also  Am.  Florist,  vol.  vi,  Nov.  1, 6, 1890,  pp.  150, 166). 

No.  800.  Add  (see  also  Gard.  and  Forest,  vol.  v,  Feb.  U),  1892,  p.  72). 

No.  876.  Add  (see  also  No.  531,  and  Bull.  Soc.  Mycol.  France,  vol.  vni.  Mar.  31,  1892, 
pp.  13-19). 

Nn.  885.  Add  (see  also  Rev.  Mycol.,  vol.  xiv,  July,  1892,  pp.  101-102). 

No.  970.  In  line  18  instead  of  **  referred  to  tlie  following  Mpecies"  read  referred  to 
^romycea  anthyllidis.  In  line  29  instead  of  "of  tbe  latter"  read  of  U.  hedysari  (DC.) 
Kckl." 
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INDEX  TO  LITERATURE. 

In  the  following  indox  all  articles  froin  foreign  sources  are  indicate'l  by  the  nui! 
bers  pre6xed  being  in  bold-faced  type.  All  those  having  numbers  in  theon{iii.«n 
type  relate  to  American  literature. 

A.— WORKS  OF  A  GENERAL  NATURE. 

1003.  [anon.]     Potato-blight  gauge.     <Ann.  Rep t.  Sec.  for  A gr.,  Nova  Scotia, for  1?^. 

Halifax,  1891,  p.  73. 

Give*  a  t«ble  showing  relation  of  temporatnre  to  incrcaae  of  Might.  There  irill  V  i- 
blight  at  30-^  F.    Its  optimum  in  72°,  and  the  blight  dies  at  a  temperatnreof  TP  F.  tJI.  J  > 

1004.  [Anon.]     Practice  ▼■.  theory.     <Pacific  Tree  and  Vine,  vol.  ix.  San  Jo»>.  Ca'. 

Mar.  21,  1892,  p.  5,  1  col 

Refers  to  statement  made  by  Mr.  E.  Smith  at  Stanford  University,  that  Tafciie  ••t?.- 
stock  is  best  adapted  for  use  in'Califomia.  In  refuting  this,  quotes  from  W.  A.  Sano'l-  -- :  ■ 
the  eflfect  that  foot  rot  ii*  very  prevalent  in  Tahite  ktock.  This  writer  aiso  nx'aatiKt".« 
Citrus  tfifoliata  as  a  hardy  Japanese  stock,  admirablv  adapted  to  resiat  cold,  ami  im  i'  - 
disciise.    (J.F.J.) 

1006.  Baird,  David.    American  Pomological  Society.     <Pruc.  N.  .1.  State  Hort.  S^«  . 

17tli  meeting,  Newark,  1892,  pp.  21-25. 

Mentioua  the  papc'rsread  l»efore  the  meeting,  referring  to  one  by  Galloway  on  lo>:^-  tn  ^ 
fungous  diMeases  in  189(>— from  apple  scab  amounting  to  $16. 000, OOi).  and  "from  di«.r.j.«"  '^^ 
pears*,  pluniH,  etc.,  amounting  to  not  leas  than  $50,000,000  annually.  Notes  remark?  u'  1-  *  - 
V.  Smith  on  peach  yellows,  giving  as  the  conclusions  reached  tfiat  the  di*»eAse  iiuot  <^'  ^5 
by  soil  exhauMtion :"  that  it  can  not  be  cured  by  fertilizers;  that  the  only  reaiedy  i*  ilf'T 
turn  of  diseased  trees;  that  a  healthy  tree  can  be  grown  when»  a  diseased  one  hi* "'  •' 
and  that  the  disease  is  iucreasiug.  (J.F.J.)  [The  text  saya  "can  not  be  grown.'  TIl-  • 
an  error,  ] 

1006.  HoiTDiKH,  [E.]     Notice  car  M.  Bonmegaere.     <Bull.  Soc.  Mycol.  Franrt-.vol, 

viii,  May  22,  1892,  p.  70. 

CaNiniir  U'.»uineg.  «  re  died  Feb.  29.  1892,  in  his  sixty-third  vear.    He  was  the  a^ith'-  ' 
a  cMi.H  dfrnble  iirinS'-r  of  works,  some  of  which.  esp<H:iiilly  "Kevne  Mycologiquc."  "*^!^'*' 
liim  a  great  reiait^itiiii.     His    'Crypt+igamie  lllnstree,"  "Flore  mycblogiqne  iW  Ijt.- 
(THrunnc,"  and  tluallv   '  Fungi  gallict  exsicctvti"  occupy  a  prominent  pla<*e  in  niy«t'lv.  i- 
litcrature.     (T.  II.) 

lOOT.  BouRQUKLOT,  Em.     Champignont  decitelLte  falnfite  ayec  dos  moroeaQX  denif«t 

<Bnll.  Soc.  Mycol.  France,  vol.  viii,  Paris,  Mar.  31,  1892,  p.  39. 

Alessandri  (Zeit.seh.  f.  Nahrungsm.-Untersueh.   n.  Hyg.,  1891,  p.  79)  has  exJuninHiv   - 
artieleH  supposed  to  be  drie<l  mnsiiroonis.  but  the  appearance  and  c»dor  did  not  cvrr*:-  • 
to  the  organisms  they  were  said  to  lie.    Thev  were  simply  turnips,  cut  into  piwesi  nu^  "■ 
(T.H.) 

1008.  BouRQUEioT,  Em.     Lea  champignonc  au  marchC  d'Ifoa  an  1891.    <Bnll.  n  • 

Mycol.  France,  vol.  viii,  Paris,  Mar.  31,  1892,  pp.  3»-39. 

Dr.  Em   Pfeifler    (Aufsicht    des    PilEverkaufs,  in  Apathekeweitung,  lffi>l,  p-  J^''  ''^" 
meratt's  the  mushrooms  that  have  l)ecu  offered  for  sale  in  th  .  market  of  Jena.    Thfo- ' 
two  varieties  of /'«a{{»otocamj>e«ertit,  viz,  vaporana  and  tUvieola:  also  Manumw  it^ 
donius,  BoUtus  eduZur,  and  by  mistake  Boletus feiUuM  and  Rfissula/eeUns.    (T.  H.) 

1009.  CoLKXso,  W.    Plain  and  practical  thon^hts  and  notes  on  Kew  Zealand  homj 

<Tran8.  and  Proo.  New  Zealand  Inst.,  eer.  7,  vol.  xiv,  Wellington.  Ma: . 

1892.  p.  403. 

Notes  that  a  few  of  the  New  Zealand  fungi  were  articles  of  food  with  the  ancient  M* ""' 
but  ttio  principal  edible  one,  Himeola  polytricha,  has  long  been  a  commercial  article.  »4  ri^ 
as  3^9  tons,  valued  at  £15,581,  having  been  collected  in  the  foreats  in  one  ye4ir  f<>!  i  * 
Chinese  market.    (T.  H.) 

1010.  CoOKK,  M.  0.     Plant  diseases  and  ftingi.     <E88ex  Nat.,  vol.  vi,  Essex.  .I)d 

Mar..  1892,  pp.  18-31. 

Refers  to  the  injury  caused  by  fungi  to  crops,  especially  cereals  and  apples.   >'«*** '^'' 
spread  of  diseases,  like  those  of  the  potato  and  hollyhock,  and  mentions  diaeaseii  ca-i^ 
microorganisms.     Peach  yellows  and  California  vine  disease   are   especially  inent:'f 
Refers  to  ux|>eriments  by  Halstcd  on  cultivation  of  fangi,  and  inoculation  of  dirw-^*  '^ 
melous.    Advocates  the  treatment  of  diseases  of  plants  with  fungicides.    (J.  F.  Ji 
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loll.  CoNSTANTix,  JuLiEN.    Kot6  n^T  un  oM  de  pneomomyooM  observe  lur  un  chat 

<Bull.  Soc.  Mycol.  France,  vol  viii,  May  22, 1892,  pp.  57-59. 

DescHben  some  obscure  orcaiiiiimft,  c4)nsirttiTig  of  large  and  Hmall  spores,  Mrhieh  were  found 
in  the  trachea  of  a  cat  that  had  diixl  from  Hunocation.  Two  kinds  of  spores  were  found, 
the  lirger  possibly  belonged  to  a  Mjrtierella,  and  probably  represents  n  new  syiecies.  The 
smaller  spores  may  represent  a  species  of  Mueorinece.    (T.  H.) 

1019.  Crooks,  Wm.    Some  poedbUitiee  of  eleotrioity.     < Fortnightly  Kev.,  n.  Her., 
vol.  LI,  London,  Feb..  1892,  pp.  173-181. 

Contains  a  lew  lines  about  fungi.  Stiites  that  "eloctric  currents  not  only  give  increased 
▼igor  to  the  life  of  higher  plants,  but  tend  to  paralyze  the  harmful  activity  of  parasites, 
animal  and  vegetable.  Estimates  the  Iokh  to  Great  Hritain  by  insects  and  fungi  at  £12,000,000 
peranunm.  says  we  have  yet  t4>  df$cide  whether  electricity  can  be  made  beneficial  to  our 
crops  either  directly  or  by  preventing  fungi.    (M.  B.W.) 

1013.  Dudley,  W.  R.    Report  of  the  cryptogamic  botanist.     <Tbird  Ann.  Rept.  Cornell 

Univ.  Agr.  Exp.  Sta.  (for  1890),  Itha<'a,  N.  Y.,  1891,  pp.  29-34,  fig.  1. 

Describes  the  laboratory  and  the  methods  of  work,  with  general  mention  of  th«  work  car. 
ried  on  during  the  year  (see  also  Exp.  Sta.  liec,  vol.  ii,  Apr.,  1891,  pp.  501-602).     (J.  F.J. ) 

1014.  [Editorial.]    Fruit   diseases  in  Congress.     <Orange   Judd   Farmer,    vol.    xi, 

Chicago,  Mar.  19, 1892,  p.  181,  1  col. 

Gives  text  of  bill  intro<1uced  into  House  of  Hepresentatives  to  prohibit  interstate  trans- 
portation of  diseased  nursery  stock,  vines,  etc.  Considers  the  firesent  form  of  the  bill 
unwise  because  c.f  difUculty  of  determining  tlio  presence  of  diseases.  Believes  restricting 
the  sending  of  nursery  stock  from  regions  known  to  be  affected  would  be  a  good  plan,  but 
even  this  has  objections.    Does  not  believe  at  all  in  the  bill  iu  its  present  form.    (J.  F.  J.) 

1015.  [Editorial.]    Get  rid  of  the  deposit. — ^Xhe  board  of  health  on  the  grape  question. 

<Daily  Times,  New  York,  Sept.  27,  1891. 

Gives  abstracts  of  remarks  by  B.T.Galloway  on  the  BordeAux  mixture,  before  the  New 
York  board  of  health,  and  the  resolutions  adopted  by  the  board  and  the  Chamber  of  Com- 
merce.   (J.F.J.) 

1016.  [Editorial.]     Good  news  for  norserymen  and  ftrait-fTrowers.    <GeneYa    [N.  Y.] 

Advertiser,  May  5.  1891. 

A  statement  of  work  to  lie  carried  on  at  the  New  York  Agricultural  Experiment  Station, 
under  the  auspices  of  the  Department  of  Agriculture,  for  the  treatment  of  fungouH  disc4i.«<e8 
of  apple,  pear,  quince,  cherry,  plum,  and  peach.  Mentions  the  number  of  Ht^ocks  ami  the 
contributors  »f  each.  Gives'a  summary  of  the  problems  to  be  investigated.  Kefers  also  to 
prospective  treatments  for  apple  scab  at  Brockport.    (J.  F.  J.) 

1017.  [  Edito rial.  ]     [Work  on  plant  diseases  by  the  Department  of  Agriculture.  ]     <Farm 

and  Home,  Wilmington,  Del.,  May  8,  1890. 

Refers  to  work  of  Division  of  Vegetable  Pathology^  in  investigation  of  peach  yellows, 
pear  leaf-blight,  and  scab.  The  two  latter  can  be  controlled  bv  the  use  of  fungicides.  (J. 
P.J.) 

1018.  Fischer,  A.    The  importation  of  vine  cuttings  to  Austro-Hungary.    <Agr.  Jour. 

Cape  Colony,  vol.  iv,  Cape  Town,  Oct.  8,  1891,  p.  85,  :^  col. 

Notices  the  action  of  th»>  Austro-Hungarian  (Jovtrnment  in  prohibiting  tlie  importation  of 
cuttings  and  even  vino  seeds  from  th»*  United  States.  Consider?*  the  prohibition  too  sweep- 
ing.    (J.  F.  J.) 

1019.  Halstkd,  B.  D.    What  the  station  botanists  are  doing.     <Bot.  (ia/.,  vol.  xvi, 

Crawfordsville,  Ind.,  Oct.  16, 1891,  pp.  288-291. 


A  general  statement  of  the  work  of  lK)t4inists  at  22  different  agricultural  experiment  sta 
tions.  Most  of  these  are  doing  mycologieal  work  (see  Exp.  Sta.  Bull.  No.  7,  tJ.  S.  Dept.  of 
Agr.,  Washington,  1892,  pp.  17- 19,  under  heading  uf  Report  of  the  Section  of  Botany  ot  the 
Association  of  American  Agricultural  Colleges  and  Experiment  Stations).    (J.  F.  J.) 


1020.  Harrington,  Mark  \V.    Meteorological  work  for  agricultural  institutions.     <Kxp. 

Sta.  Bull.  No.  10,  U.  S.  Dcpt.  Agr.,  Wsisbington,  Feb.  .3,  1892,  pp.  23. 

On  p.  16  states  desii-ability  of  making  observations  on  the  api»earance  of  fungous  diseases 
of  pUnta  when  dependent  on  weather  conditions.  By  observing  these,  predictions  might 
be  made  as  to  the  api^earauce  of  plant  diseases.    (J.  F.  J.) 

lOdl.  Klebahn,  H.    Veber  Pflanseukrankheitenundderen  Bek'ampfnng.    Bremen,  1892, 

pp.  11. 

A  popular  sketch  of  plant  diseases  and  their  remedies.  Perifimnium  atrobi  seems  to  be 
dreaacd  in  Germany,  and  it  is  recommended  not  to  keep  Pinxu  »trobu4  m  cultivation  together 
with  native  or  imported  species  of  Ribet.  No  remedy  is  known.  The  author  recommends 
the  hot' water  treatment  as  most  successful  against  smut  iu  the  cereals,  and  describes  this 
and  other  kinds  of  treatments.    (T.  H.) 
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1022.  [Maynard,  8.  T.]    The  amount  of  oopper  on  iprmyod  froit.     <Maa8.  Hatch  kgr. 

Exp.  Sta.  Bull.  No.  17.  Amherst,  Apr.,  1892,  pp.  38-40. 

Givrn  a  short  account  of  analytieA  made  of  grapes  and  apples  to  aseertain  the  sbmhib'  &f 
copper  on  the  fruit.  On  one  aample  of  the  fonner  0.003  of  1  per  cent  was  foand  and  "a 
another  no  trace  whatever.  On  one  peck  of  apples  then.*  was  O.OtS  cf  a  grain  of  copper,  tbi.4 
amount  req  iiiring  about  2,000  barrels  of  apples  to  yield  au  ounce  oi  the  copper  oxide.  (J.  F  J  ' 
See  alM>  Science,  vol.  xix.  May  13,  1892,  pp.  275-276,  under  title  "Is  it  dangerooK  to  fi^m 
fruit  tri*es  with  solutions  of  jioiaonous  subMance^  in  onler  to  prevent  depredations  mm 
destructive  insects  V 

10SI3.  Mc  Alpine,  D     Report  of  the  ▼egetoUe  pathdogist.    <Dept.  of  Agr.  \iciont. 

Bull.  No.  12,  Melbonrne,  July,  1891,  pp.  59-60. 

(irives  a  general  outline  of  the  work  to  b*«  undertaken  by  the  Government  in  inve^tizatiss 
plan  t  d  i  nea-Hes .    ( J .  F.  J . ) 

1024.  Nbale,  a.  T.     [Jntrodnotun  to  report  of  F.  D.  Chester  on  foagiddeB  for  grape  im- 

OMea]     <Del.  Agr.  Exp.  Sta.  Bull.  No.  10,  Newark,  Oct.,  1890,  pp.  3-7. 

Mentionrt  the  results  obtained  by  treatment  of  vino  diseases  in  the  increased  money  ri]\w 
Not«8  that  leaving  unsprayed  rows  in  the  center  of  a  vineyard  tends  to  decrease  the  r^al 
value  of  spraying.  The  unsprayed  vines  should  be  outride 'of  all  the  good  intlueoce«i  ^f  th*- 
sprayeil  oiieH  in  order  to  obtain  an  aocurat4>  knowledge  of  the  value  of  the  fungicide.  Nntes 
aUu  tlifit  anthracnosecan  be  held  in  check  by  Bordeaux  mixture  and  by  carbonate  of  ctM^f-  r- 
Argues  in  favor  of  using  a  spray  of  vinegar  to  clear  grapes  of  deposit  of  copper,  fboul^  tt 
bo  conKpicuou8  (see  Exp.  Sta.  Bee,  vol.  u,  U.S.  Dept.of  Agr.,  Washington,  Jnlv  1^1.  pp 
712-713.)    (J.F.J.)  6  .  . 

1025.  Nealk,  A.  T.     [Beport  of  the  director  of  Delaware  Agxienltoral  Bxpeximoit  Statioa.] 

<Thira  Ann.  Kept.  Del.  Agr.  Exp.  Stii.  for  1890  [Newark],  1891,  pp.  7-24. 

figs.  4. 

Refers  to  the  diseases  of  plants  investigated  by  Prof.  Cheater  and  mentions  theprait;-^! 
results  of  the  work  in  orchards  and  vineyards.  Mentions  also  investigations  niadr 'O 
diseases  of  various  field  crops.  On  page  23  refers  to  studies  on  copper  on  grapes  sod  i» 
potato's.  Analyses  of  the  fonner  show  about  47  pounds  of  metallie  copper  la  I.Oi<*.\  >0 
pounds  of  gra})e8.  In  potatoes  the  pulp  showed  from  1.26  to  1.33  ponna.4  of  copier  {-r 
l.(UKi.0O0  pounds,  while  the  skin  showed  frr»m  Itf  to  40  pounds  in  1.000.000  (see  Cbe^ier. 
F.  D.,  and  Penny,  C  L.).    (J.  F.  J.) 

1026.  Penny,  V.  L.    Report  of  the  ehemist    <Third  Ann.  Rept.  Del.  Agr.  Exp.  8ta. 

for  1890  [Newark],  1891,  pp.  129-164. 

On  ]ty.  149-150  discusses  copper  on  grapes  and  concludes  that  it  is  not  injnnonii.  Tb*< 
tongue  is  as  safv  a  guide  as  anything  else,  as  with  47  parts  in  one  million  a  distinrtly  taeiH 
lie  taste  in  perceived;  this  proportion  is  the  same  as  that  of  beef  liver.  On  p  1&4  di9cu«M-T» 
the  aliHorption  of  copper  from  the  soil,  and  notes  that  )>otatoe^  absorb  it  to  a  limited  Ur^jn^e 
and  that  it  is  mainly  stored  up  in  the  rind  of  the  tubers.  These  contain  from  16  to  40  parts 
per  million,  the  latter  grown  in  a  soil  known  to  bo  rich  in  copper.    (J.  F.  J.) 

B.— DISEASES  OF  NONPARASITIC  OR  UNCERTAIN  ORIGIN. 

109T.  [Anon.]    Peaoh  trees  with  diseased  hranehee.    <Ganl.  Chron.,  .Sd  ser.,  vol.  l\. 

London,  Apr.  14,  1891,  p.  473,  i  col. 

Refers  to  an  obscure  disease  due  perhaps  to  overrrch  soil.  Notes  that  knife  pmninz  tr»- 
(|ucutly  causes  gumming,  and  gives  as  a  cure  semi -starvation  of  roots  and  trimmiD>:  b> 
removing  by  the  nnger  aiid  thumb  branches  not  wanted.    (J.  F.  J.) 

1028.  [Anon.]    Peach  yellows.    <Garil.  and  Forest,  vol.  iv,  Now  York,  Feb..  1891. p. 

84.  i  col. 

t  Xotos  decrease  of  disease  in  Michigan,  but  increase  in  Maryland.    Argues  from  t hi !»tUt 

beiietits  are  likely  to  result  from  enforcement  of  laws  against  the  disease.     States  tbai  au 
cure  is  as  yet  known.    (J.  F.  J.) 

1099.  [Anon.]    Peaoh  yellows.     <Gard.  Chron.,  3d  ser.,  yol.  xi,  Londoo,  Mar.  2H, 

1892,  p.  402,  J  col. 

States  that  while  the  disease  is  unknown  in  England  it  is  common  in  tlie  Tnited  StJil<^ 
Refers  to  work  of  Dr.  Erwin  F.  Smith,  showing  contagious  nature  of  the  disease.    (J-  f  tf ) 

t030.  [Anon,]  ''Takeall."  <Gard.  and  Field,  vol.  xvii,  Adelaide,  Feb.,  1892,  p.  liS. 

V,i  col.;  p.  1S(>,  V(tCo1. 

Sandy  soi!  with  clay  subsoil  seems  to  favor  the  disease.  Caused  by  soil-  being  too  reten- 
tive of  moisture.    Inseet.s  have  been  observed  on  roots  of  affected  plants.    (J.  F.J.) 

103I.  [Anon.  J     "Take-ail."     <(iard.  and  Field,  vol.  xvii,  Adelaide,  Feb.,  1«»2.  p. 

189,  I'o  col. 

StAtes  that  fallowed  land  is  most  subject  to  the  disease.  "Deadheads"  coiisid«r>-iI  * 
contiiiuntion  of  "  take-all."  Considerable  differenceof  opinion  was  exprcMk-d  in ad»cn!»M«»n 
of  the  subject.    (J.  F.  J.) 
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1032.  ATKiXdox.  Geo.  F.    Some  leaf-bUghte  of  cotton.     <Ala.  Exp.  Stn.  Bull.  No.  36, 

Auburn,  Mar.,  1892,  pp.  32,  pi.  2. 

Deftcribea  yellow  leaf-hliKlit  (the  game  an  black  mat  of  provloun  papern)  na  a  i»liyoiolotf- 
ical  diaearte,  due  to  imperfect  nutrition  or  asaimilation.  Givea  an«aocoiint  of  the  appear 
an€«of  the  dixeaaeon  the  h^avea,  the  injury  to  which  may  be  increaMe<l  bv  the  jip-owth  of 
fungi  under  favorable  conditiona.  Givea  details  of  oxperimenta  with  various  fertilizers. 
eape<'iaUy  with  kaiuitand  nitrate  of  aodsi.  Tiie  former  terds  to  prevent  the  diMc-ane  and 
also  to  increase  the  crop.  (livea  history  of  kainit  aa  a  preventive,  and  discusses  tlie  effects 
of  the  chara4:ters  of  soil  on  the  disease.  "  Red  Icaf-bli^bt"  is  due  to  hastened  maturity  of 
the  plant,  caused  by  impoverished  condition  ot  the  soil,  and  may  be  nrevt»nted  by  us»i  ol" 
proper  fertili»er».  **  Cereal ite"  Is  said  to  produce  cood  results  (see  £xp.  Stu.  Rcc,  vol.  III. 
July,  1892,  pp. 844-«45).     (J.F.J.) 

1033.  [Berckmans,  P.  J.]    Pmush  roMtte  in  the  South.     <Am.  Gardening,  vol.  xiii, 

New  York,  Dec,  1892,  p.  762,  i  col. 

Notes  the  sprciul  of  disease  in  the  South,  aa  well  aa  its  virulent  nature,  and  recommends 
immediate  destruction  of  all  infected  trees.  ^Wild  plums  in  vicinity  should  be  destroyed,  as 
disease  app<*ars  amonfir  these  first  and  then  spreads  to  cultivateil  trees.    (J.  F.  J. ) 

1034.  BoNKT,  Jean.     FoUetage  ou  maladie  nouvelle.      <Prog.  Agr.   et  Vit.,  9th 

year,  Montpellier,  July  31,  1892,  pp.  97-98. 

This  seems  to  be  a  new  disease,  whicli  has  lately  appeared  in  the  French  vineyards.  Tlie 
leavea  l>ecom«*  dry  and  curl  up  in  the  form  of  a  lube,  and  this  t^ikes  place  wry  suddenly, 
while  the  |ietioIe  shows  an  annular  incision  at  the  baae  of  the  blade  or  wliere  tlie  petiole  is 
joine4l  to  the  stem.  The  leaves  do  not  drop  oil'  but  remain  on  the  trees  in  this  abuormnl 
position.    High  winds  may  be  the  cause.    (T.  H.) 

1035.  BuRBKRUY,  W.    Disease  in  Cattleyas.    <Gard.  Chrou.,  3d  ser.,  vol.  xi,  London, 

Feb.  27,  1892,  p.  276,  1  col. 

De«cril>ea  u  disease  affectine  orchids  which  oanses  the  pseudo-bulbs  and  leavea  to  change 
from  ^reen  to  yellow  and  blacK.  In  one  case  tlie  diseasea  portions  were  cnt  from  the  leave. 
and  when  plante<l  i^ecovered.  Tlie  editor  recommends  cuttin<;  onf  discaaed  jKirtions  and 
washing  the  wound  with  Condy's  fluid  or  carbolic  acid.    (J.  F.J.) 

I036. 0 ,  G.  Tomato  disease  inTeneiiffe.   <The  Garden,  vol.  xxxix,  London,  June 

20,  1891,  p.  572,  i  col. 

Refera  to  an  obscure  dise^ise  which  causes  plants  to  shrivel  up  on  rold,  clear  nights,  with 
dew  but  no  wind.    The  plants  recover  when  the  wenther  l»ecomes  warm.    (J.  F.  J.) 

1037.  Charlton,  J.    Proning  and  canker  in  firnit  trees.    <Gard.  Chrou.,  3d  ser.,  vol. 

XI,  London,  Jan.  16,  1892,  p.  83,  i  col. 
Records  curing  canker  by  close  pruning  of  diHeased  trees.    (J.  F.  J.) 

1038.  Chuard,  K.    Maladie  de  Califomie.    <Chron.  Agr.  du  Canton  de  Vaud,  vol. 

V,  Lausanne,  Mar.  10,  1892,  p.  116. 

Refeis  to  the  destructive  nature  of  the  California  vine  disease  and  not«<t  the  demand  of 
rarioua  societies  in  France  that  the  Government  prohibit  the  introduction  of  vines  frt>ni 
California  and  from  America  in  general.    (J.  F.  J.) 

1039.  D ,  C.  W.    The  violet  disease.    <Aqi.  Florist,  vol.  vii,  Chicago  and  New 

York,  Jan.  14,  1892,  p.  492,  i  col. 

Notea  appearance  of  disease  on  certain  varieties  of  violets.  Remedy  consists  in  picl(in,<; 
off  affect«d  leaves .    (J.F.J.) 

1040.  Degrully,  L.    Les  Tetranyqnes  et  la  bronissare..   <  Prog.  Agr.  et  Vit.,  9th 

year,  Montpellier,  Aug.  21,  1892,  pp.  169-170. 

F.  Sahut  claims  to  have  discovered  a  new  disease  of  grapevine,  due  to  insects.  These 
are  reil  spiders  (Tetranychu*).  which  live  upon  the  lower  surface  ol  the  leaves,  where  they 
prmluce  a  silky  tissue^  rather  loose  in  texture.  The  leaves  attacked  in  this  way  turned 
yellow,  faded,  and  aoon  dropped  otf.  Viala  considers  this  case  to  be  a  mere  coincidence, 
since,  acconling  to  him,  the  leaves  were  killed  by  Plasinodiophora  vitis,  although  the  color 
of  the  spots  on  the  leaves  was  bright  red,  not  brown,  aa  in  the  "  brunissure."  Several 
correspondents  state  that  this  disease  scorns  to  sUxrt  in  places  near  tiie  roads,  wheri'i  it  often 
has  been  observed  to  remain  without  going  farther.    (T.  II.) 

1041.  DoD,  C.  W.    Basal  rotin  daffodils.    <  Gard.  Chron.,  3d  ser.,  vol.  x,  London, 

Aug.  8,  1891,  p.  173,  i  col. 

Kotos  the  presence  of  an  obscnre  disease  in  bulbs,  dtie.  it  is  thought,  to  impaired  consti 
tntiona  arising  from  unsuitable  cultural  conditions.    (J.  F.  J.) 

1W2.  Gayix)RD,   Edsox.    Praning  orchard  trees.     <  Orange  Judd  Farmer,  voL  xi, 

Chiciigo,  Feb.  27, 1892,  p.  133,  |  col. 

Argues  against  too  great  trimming  of  fruit  trees  in  the  Korlhweat,  aa  it  renders  them 
liable  to  be  killed  by  the  hot  sun  [sun  scald].    (J.  F.  J.) 
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1043*  H ,  T.  C.    BpUtting  of  peachee  and  neeUrines.     <  Ganl.  Chron.,  3d  i^r., 

vol.  X,  London,  Oct.  24,  1891,  p.  493,  i  col. 

Attributes  this  trouble  to  conditions  of  moistnre  and  heat.     (M.  B.  W.) 

1044.  Haman'N,   Valentine.     Violets.      <  Am.  Florist,  vol.  vii,  Chicago  and  New 

York,  Jan.  7,  1892,  p.  461,  ^  col. 

StAtes  belief  that  (lisoastt  i.^  due  to  planting  out  late  and  to  the  plants  being  ^rown  too 
deliratily.     (J.F.J.) 

104«l.  Hellirh,  J.  B.    Peach  yellowe  again.     <  Agr.  Jour.  Cape  Colony,  vol.  iv, 

Cap©  Town,  Dec.  17,  1891,  p.  135,  |  col. 

Refers  to  the  article  in  Scientific  American  (sec  No.  n66).  stating  that  the  di«esaei"dn'( 
t*>  starvation.  Does  not  so  regard  it,  but  believes  lowered  vitality  may  make  the  tre«*  n  o-r 
susceptible  to  the  disease,  lience  i-ecomnioiids  the  use  of  potash  fertilizera.  rspefiaLv 
wood  ashes,  to  keep  fruit  trees  in  good  condition.    (J.  F.  J.) 

1046*  Hbybr,   Eduard.    Sine  neae  Ktankheit  der  Eichensch'alwaldimgen.    <  All^e- 

meine  Forat-  und  Jagdzeltiing,  Darmstadt,  Dec,  1891,  pp.  438-439. 

A  supposed  new  disease  has  appearcd^xipoii  oak  trees  2  years  old  in  plsntationit  near  Abrf, 

in  Rhem-Hessen.    The  leaACvS  show  curled  margins  and'soou  fade  away,  and  th»>  braur'tr? 

*  die  soon  after.    In  this  mnuuer  numerous  trees  have  been  destroyed,  but  the  uatun^fu  t:x- 

disease  is  not  known.    Prof.  Hurtig  supposes  that  the  disease  is'due  to  a  funguti,  the  in}i<-- 

lium  of  which  he  claims  to  have  discovered,  but  not  yet  described.    (T.  H.) 

104T.  HoPTON,  E.    The  cultivation  of  the  peach  (Penica  ynigaris).     <Dept.  of  Atn"- 

Victoria,  Bull.  No.  14,  Melbourne,  Dec,  1891,  pp.  134-137. 

Notes  the  occurrence  of  "vellows"  in  Victoria.  Stat.ea  that  he  believes  it  wasntsraj-^ 
out  of  his  orchard  by  digging  away  the  old  and  substituting  fre^sh  soil.  Dues  not  kno««  arij 
cure  and  recommeudM  the  removarof  the  tree  when  the  disease  has  attacked  it.  For  -  <-mH 
blight"  recommends,  when  the  tree  is  coming  into  leaf,  clearing  the  earth  from  the  odlar 
of  the  tree  und  watering  with  1  pint  of  coal  tar  to  d  gallons  of  water,  repeating  the  ^^uie 
when  the  fruit  is  set.    (J.  F.  J.) 

1048.  Lblong,  B.  M.    Eastern  peach  yellowt.     <Anu.  Kept.  State  Board  Hort.  of 

Cal.  for  1891,  Sacramento,  1892,  pp.  405-410,  fig.  1. 

(jives  a  statement  of  the  wule  extent  and  destructive  character  of  the  disease,  adT«>c.U'^ 
prohibiting  the  importation  of  trees  from  outside  the  State,  and  ad  vines  against  bapu|[ 
tree.s  fromlocalitics  outside  of  California.     (J.  F.  J.) 

1049.  MacOwan,  p.     Disease  in  peach  trees.     <Agr.  Jonr.  Cape  Colony,  vol.  iih 

Capo  Town,  May  7,  1891,  p.  201,  i  col. 

Asks  peach-growers  whoso  trees  arc  affected  by  "chlorosis  of  the  leaves,  supposed  to  V 
the  same  disease  as  the  American  3'ellows."  to  try  the  effect  of  mixing  snlpbate  of  iruu 
with  the  soil  al>out  the  trunk  of  the  trees.    {J.  F.  J.) 

lOdC  MacOwan,  P.     Peach  yellows  again.      <Agr.  Jour.   Cape  Colony,  vol.  iv. 

Cape  Town,  Dec.  17,  1891,  p.  135,  |  col. 

Refers  to  work  of  Dr.  Erwin  F.  Smith,  and  to  the  statement  of  Meehan  that  Affiirirs4 
melleHH  is  the  cause  of  the  disea<!io.  Quote.s  Sargent  against  this  theory  and  argues  s|raui<' 
it  himself,  arguing  in  favor  of  a  bacillus  beiu^  the  cause.  Mentions  a  disease  of  the  uiiv 
produced  by  a  similar  organism,  and  one  ot  young  blue-gum  trees,  ^comntends  tb« 
immeiliate  destruction  of  tlie  latter  by  fire.    (J.  F.  J.) 

1051.  MacOwan,  P,    Yellows  in  peach  trees.     <Agr.  Jour.  Cai>e  Colony,  vol.  iii, 

Cape  Town,  May  7,  1891,  p.  208,  \  col. 

Refers  to  an  articUi  in  Garden  and  Forest  to  the  effect  that  the  disease  in  New  Jer»!-'.  ii 
caused  by  a  si>ecies  of  root  louse  and  may  be  cured  by  the  application  of  kalnit  or  tobjoo. 
Questions  this  assertion  and  notes  that  examinations  of  trees  in  South  Africa  have  lail^ 
to  reveal  any  insect  or  insect  ii^juries.     (J.  F.  J.) 

1052.  Meehan,  Thos.      Peach  tree  "yellows."    <Meehan'H  Monthly,  vol.  ii,  Gerruan- 

town,  Pa.,  May,  1892,  p.  80,  ^  col. 

Notes  the  fact  that  while  peach  trees  have  been  shipped  in  largo  quantitiea  to  the  S«ntb 
and  to  the  Pacific  coast  from  the  Northeastern  States,  yellows  has  not  api»eared  in  ««:Tbr 
locality.  Yet  as  soon  as  they  were  sent  to  Michigan  and  some  other  States  t he  di-^-av 
appeared.  Queries  why  this  shonld  be.  and  refers  io  reasons  suggested  In  a  pnn  i< ; « 
number  of  the  Monthly  (see  No.  679)  (i.e.,  because  the  disease  is  due  to  Affarietu  wW^V*  ? 
which  does  not  occur  where  the  disease  is  absent].    (J.  F.  J.) 

1053.  Meier,  Hermann.    Yellows  in  peach  trees  and  disease  in  hop  plaatsL     <AgT. 

Jour.  Capo  Colony,  vol.  iv,  Cape  Town,  Nov.  5,  1891,  p.  105,  f  col. 

Notes  the  occurrence  of  what  may  beyellows  and  asks  for  information.  States  alM>  tku 
rust  had  appeared  on  hop  plants.    (J.  F.  J.) 
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1054.  Peck,  D.  E.    Fruit  tree  son-scald.     <()ran^e  Juild  FarnuT,  vol.  xi,  Chicago, 

Mar.  12,  1892,  p.  161,  i  col. 

ArgueH  against  excesflivt^  trimming  of  fruit  treoo  in  the  XortbweRt,  rh  the  hot  afternuoo 
Alio  18  liable  to  pnxluce  siiii-scald  if  the  top  be  too  open.    {J.F.J .) 

1055*  Peringuey,  L.    Disease  in  orange  trees.      <Agr.  Jour.  Cape  Colony,  Cape 

Town,  Apr.  23,  1891,  pp.  192-194, 

Deflcribes  a  disease  in  which  the  leaves  become  yellow,  a  gum  exudes  from  the  bark  above 
the  gr»>und,  and  the  roots  when  exposed  give  out  an  offensive  amell.  Tlie  trouble  occurs  in 
all  situations,  and  is  supposed  to  be  due  to  a  fungous  parasite.    (J,  F.  J.) 

1056.  RoBiN^ox,  NoHMAN.    The  "die-baok**  questiott  again.    <Fla.  Dinp.  Farm,  and 

Fruit  Grower,  n.  ser.,  vol.  iv,  Jackeonville,  May  5,  1892,  pp.  352-353. 

Considers  the  disease  in  the  greater  number  of  cases  due  to  "ill-balanced  or  deftwtive  fertili- 
zation."  (.lives  analyses  of  various  kinds  of  soil,  and  tbinki>  that  in  one  case  at  least  the 
cause  of  the  disease  was  defective  drainage  of  tlie  subsoil.  Believes  that  the  application  of 
lime  to  the  surface  and  good  drainage  below  the  surface  will  be  beneliciul.    (J.  F.  J.) 

105T.  Tayi.ek,  Will.    Cracks  and  spots  on  pears.     <Gard.  Chrou.,  3(1  ser.,  vol. 

XI,  Feb.  6,  1892,  London,  p.  180,  i  col. 

Thinks  that  climatic  influences,  such  as  an  east  wind,  are  the  most  important  causes  of  dis- 
ease-s  of  plants.  In  case  of  the  pear,  states  that  the  strongest  predisposing  caunv  is  a  crude, 
infertile  subsoil.  In  a  note  by  the  editor  the  apnearance  of  iujuried  caused  by  Fiuicladium 
and  Gymuogporangium  are  briefly  described.    (M.  B.  W.) 

10''(8.  Tfppek,  J.  G.  O.    "Take-all,'*  and  its  remedies.     <Agr.  Gaz.  X.  8.  Wales,  vol. 

Ill,  Sydney,  .Jan  ,  1892,  pp.  69-72. 

Describes  the  appearance  of  a  field  affected  by  the  disease,  and  notes  that  it  has  been 
variously  ascribed  to  fungi,  insects,  frost,  inefficient  fertiljzntiou.  etc.  Sketches  the  gene- 
ral ne^Hls  of  plants  for  growth,  and  concludes  that  the  disease  U  due  to  starvation.  Gives 
instances  where  manuring  or  fertilizing  had  prevented  it.  and  advocates  use  of  manure  for 
its  prevention.    (J .  F.  J .) 

1059,  Van  Deman,  H.  S.    The  relative  merit  of  various  stocks  for  the  orange.     <Div.  of 

Pomol.  Bull.  No.  4,  U.  S.  Dept.  Agr.,  Wasliington,  1891,  pp.  1-17. 

Note«  that  sour  stock  is  generally  free  from  disease,  especially  2ial  di  poma,  and  recom- 
mends the  grafting  of  budded  stock  on  it  rather  ihan  on  awret.  'S<iur  se<^iliugH  are  affected 
by  leaf  scab,  but  when  budded  the  danger  from  this  is  over,  as  the  disease  does  not  afi'eet  the 
sweet  top.  Ammoniacal  solution  of  copper  recommended  fur  trial.  Mai  di  goma  occurs  in 
L.ouisianA  among  sweet  seedlings,  and  is  there  known  as  "sore  shin."  In  California  it  has 
been  treated  by  cutting  out  diseased  wood  and  painting  with  rubber  paint.  Sour  stock  is 
nsed  there  also.  For  a  icprint  of  the  article,  together  with  notes  on  Mai  iH  goma,  by  W.  K. 
King  see  ^'o.  353 ;  also  Agr.  Gaz.  N.  S.  Wales,  vol.  ni  Sydney,  Feb.,  1892,  pp.  129-141. 
(J.F.J.) 

1060.  [Various.]     Black-knot.    <Ann.  Kept.  State  Woard   Hoit.  of  Cal.  for  1891, 

Sacramento,  1892,  pp.  431-432. 

A  discussion  on  black-knot  of  roots  of  nursery  stock  and  grapevines,  some  stating  the 
cause  to  be  moisture,  others  that  the  trouble  is  due  to  the  stagnation  of  sap  or  bursting  of 
sap  vessels .    ( J .  F.  J . ) 

(See  also  Nos.  1005, 1010, 1068, 1108, 1212. ) 


C— DISEASES  DUE  TO  FUNGI,  BACTERIA,  AND  MYXOMYCETES. 

I.-RELATIONS  OF  HOST  AND  PARASITE. 

1061.  UuKRiLL.  T.  J.    What  are  the  possihilities  of  originating  a  class  of  pears  exempt  from 

blight?    <Proc.  Am.  Pom.  Soc.  for  1891,  23d  session,  1891,  pp.  66-70. 

Notes  the  cause  of  blight  to  be  a  microorganism  (Mierococens  amylovoruM)  and  describes 
its  general  appearance  and  mode  of  growth.  Helieves  it  pOMsiblo  to  overeonie  blight,  and 
suggests  testing  the  ability  of  different  varieties  of  ])«Hrs  to  resist  blight  bv  inoculation. 
(J.F.J.) 

106!t«  C[ooKEj,  M.  C.    Fnngi  on  varioos  trees.    <Ganl.  Chron.,  3d  s«)r.,  vol.  ix,  Lon- 


don, Jan.  24,  1891,  p.  123,  i  col. 

Notes  that  various  species  of  Polvporei 
not  the  living,  healthy  tissues.    (J.  F.  J.) 


Notes  that  various  species  of  Polvporei  occurring  ou  trees  attack  only  decayed  places,  and 
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1003.  Halstkd,  B.  D.    Pamitie  fungi  as  reUtod  to  yariigatod  plaati.    <BaI].  Torrer 

Bot.  Club,  vol.  XIX,  New  York,  Mar.  5,  1892,  pp.  84-«. 

NotcH  tbe  fact  that  plauts  with  variegated  leavM  Heeiu  more  aubjoct  to  the  attacks  of  f  r  Z' 
than  thoAtf  not  varleKat^Hl.  Gives  a  list  of  the  genera  of  plants  oontaininj;  speik^  t  <  l 
variegated  leaven  anutbe  ^nera  attarking  each.  Notea  that  the  more  widelj  tbe  licht  ^jo-;^ 
are  s«*attered  over  tbe  leat.  the  more  generally  the  leaf  i»  diseased.  Considers  it  satnral  .'• : 
variegated  pbinta  to  blight,  inaamiicb  as  they  are  deprived  of  a  Urge  part  of  the  aecrt&ir . 
chloronhvll  and  are  in  a  weakened  condition  in  oonneiiaence  (see  notice  in  Sdeoec  \  <; 
SIX.  Mar.  25,  18!)2.  p.  172,  |  col;  also  Gard.  and  Foreat.  vol.  v.  Mar.  23,  1802.  p.  141  vbn 
tbe  paper  is  reviewed  and  an  argument  advanced  against  the  use  of  variegated  pboLiaj 
oruanieutal  features  in  landscape  gaideuing).    (J.  F.  J.) 

1064.  Halstkd,  B.  D.    The  inflnanoa  upon  ecopa  of  naighboriag  wild  planti.    <?ror.  N. 

J.  Stat4*  Hort.   Soc,  17th  moeting,  Newark,  1892,  pp.  110-122  (reprint  U 

pp.). 

ShowR  the  int4»rrelation8  lietweeu  wild  and  cultivated  planta,  eapecially  as  Ttg&Tu^  t) 
eflei'ti4  »t  fungi  ii(Min  such  crops  as  lettuce,  celery,  Hpinach.  etc.  Insists  aptm  theD«r->>/. 
of  keeping  the  plants  hoalthy  uy  proper  caltivstion,  needing,  etc.  If  this  be  done,  and  iLf 
a  fiingic-ido  umul.  its  etiect'wiU  be  niottt  marked  (st^.  Bot.  Gaz.  Apr.,  1992,  vol.  xm>  ;} 
113-llH,  under  tbe  title 'ScHue  ftmgi  comuion  to  wild  and  cultivated  plants.'  i^ith  a  >- 
changes  in  phraseology.  An  extract  alsto  given  in  Science,  vol.  xix,  Apr.29,  ldB2,  \:~i^  i 
col).    (J.  F.  J.) 

(See  also  No.  1223.) 

II.-DISKASKS  OF  FIELD  AND  GARDEN  CROPS. 

t065.  I  Anon.  |     Lettnee  mildew.     <Gard.  Chron.,  3d  ser..  vol.  xi,  London,  Apr.  /o. 
1892,  p.  534-535,  ^  col. 

Notes  occiirrenoe  of  Hr^mto  laettuas  in  raark«*t  ganlens  ii«>ar  Lomlon  and  qnotrii  fmn  ^r 
G.  Smith  remedy  tor  same.    (J.  F.  J.) 

1066.  [Anon.]     PoUto  diaease.     <Agr.  Gaz.  N.  S.Wales,  vol.  iii,  Sydney.  .Km., 

1892,  p.  77. 

Gives  a  statement  of  the  general  method  of  cultivating  the  potato  and  says  that  tbo  d:-* 
ease  caused  by  Phytopkthora  ii\feMtans  is  not  known  in  New  South  Wales.    (J.  F.  J  r 

1067.  Arthur,  J.  C,  and  Golukx,  K.  E.    Biaeaaet  of  the  ragar-beet  not.    <Pmauf 

Univ.  (Indiana)  Agr.  Exp.  Sta.  Ball.  No.  39,  vol.  iii,  La  Fayette,  Apr.  115 
1892,  pp.  55-62. 

Describe  a  disease  due  to  n  bacterial  parasite  which  affects  in  a  marked  degree  tiit-  ;«-: 
centafc;o  of  siicar  derived  from  the  l>eet8.  Beet  scab,  caused  by  Oospora  tcabiet  Thai  iN 
de8cril>e<l  aim  lUiiHtratixl.  This  disease  originates  from  the'  soil  and  i:*  cau»«4  I'X  V 
sporet*  lying  there,  d«>riviHl  from  f«omo  previous  root  croo.  Water  core  spota.  the  onj: . 
which  is  unknown,  also  described  (see  Gard.  Chron., iLoudou,  Jnne  4, 1892.  p.  TJC;  Kv.> 
Sta.  Rec.  vol.  111.  July  1892,  pp.  853-855;  Agr.  Scl.,  vol.  VI.,  Aug,  1892,  pp.  38:»-3ts4 :  Oi"^ 
and  Forest,  vol.  V,  Apr.  27.  1892,  p.  204).    (J.  F.  J.) 

1068.  Bailey,  L.  H.    Some  tronhles  of  winter  tomatoea.     <Cornell  Uuiv.  Agr.  Eip 

Sta.  Bull.  No.  43,  Ithaca,  N.  Y.,  Sept.,  1892,  pp.  149-158,  figs.  4. 

Descnlies  "  winter  blight"  of  tomatoes,  a  disease  affecting  planta  in  the  forcing  h-a*^ 
This  attacks  the  leaves  and  sometimes  kills  theplanta  outright.  Probably  caoa^d^  b^  t-v 
t<'ria,  but  is  diflerent  from  the  bacterial  disease  or  potatoes.  No  remedy  vet  known,  bu:  :  ;« 
reeoiumended  to  remove  all  diseased  plants  ss  soon  as  observed.  If  <lFseaae  become*  '-> 
severe  l>oth  plants  and  soil  should  be  removed  and  a  new  start  made.  Common  )•!■.-: 
caused  by  Cladotporxum  /vlvvm,  also  demsribed.  Spraying  with  ammoniacal  carlHmAt'  ' 
cupper  is  recommended.  Koota  of  plants  are  also  attacked  bv  nematode  root  t..>  .- 
(J.F.J.) 

1069.  Bkiirbns,    I.    Veber  das  Anftretea  des  Haofkrehaei  im  SlsaM.       <Zeit6<b 

PHaDzenkrank.,  vol.  i,  Stnttgart,  1891,  pp.  208-215. 

Two  fungi  have  be(*n  observed  ii^juring  hemp  in  Blaaas,  namely,  tLSdtroHnim,  the  i^f^  -^ 
of  wliirh  could  not  be a.Hcertained,  but  seemeil  to  bo  either/ucMtotittor libtrtiana,  and  ^-^ 
notpora  eannabta  sp.  nov.    The  author  examined  two  croiie  from  1890  and  1801.  and  f>ev 
Btoms  from  the  first  years  collection  showe<l  the  presence  of  BotrytU.    No  Hofryh*.  I  >  ^ 
ever,  was  observed  on  material  of  the  following  year's  crop,  altboagh  the  slems  sb«"i*< 
numerous  hy]>hu«  of  a  fungus  like  those  from  the  preceding  voar.  By  transferring  this  \r\.> 
upon  bread,  scleroti.'i  deveIope<l  very  abundantly,  but  no'BoCry/iii.    Thefoogaa  peer..  ' 
be  a  Sclerntihia.  of  which  the  sfieciea  libertiana  is  well  di.<itinguiahed  from/urMMiiabt  r 
having  the  liotrytu  fnictiflcation  during  the  mycelial  stage.    Fnrther  studies  arr  r-^- 
eary  for  the  sijecitic  identific4ition  ot  th.s  fangna.    Melanotpora  eanfkohU  is  red  and  i« .  r.  • 
upon  the  base  of  the  stcnm  of  hemp.    It  not  only  flourishes  upon  the  bemp,  bat  aUe  up- : 
the  resting  stage  of  SeUrotitiia,  which  It  destroys  entirely.    (T.  fl.) 
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1070.  Bos,  J.  KiTZKMA.     Da  klayerkanker,  eene  sieh  mear  en  meer  uitbreideiide  klaver- 

nakte.     <Wageningon,  May  16,  1892,  pp.  13. 

ConUiufl  a  g(«neral  nketch  of  the  CAiiker,  which  affurts  Tr\folium  pratmte  cgpocinlly.  flue 
to  Sderotinia  tri/oliorum.  Ueiiidea  a  deacription  of  the  life  hiHtorj*  of  tbia  fnncua.  the  author 
givea  some  atatciiienta  aa  to  the  eradication  of  flie  diaeaae,  and  reoominenda  cTigeIng  out  the 
ufeated  partji  of  the  clover  field  and  burning  the  planta  in  a  pit  which  haa  oeen  partlv 
filled  with  quicklinje.  Tbt^  diaeaae  baa  been  observed  in  aeverat  places  in  Hollana, 
especially  in  Grciuingen,  Zeelaud,  and  North  Brabant.    (T.  H.) 

1071.  CoKB,  N.  A.     Notei  on  the  dUeMei  of  plants.     <Agr.  Gax.   X.  S.  Wales,  vol. 

II,  Syduey,  Oct.,  1891,  pp.  616-624,  pi.  2,  figs.  5. 

Givea  uotea  on  diaeaaea  of  plants,  as  fcdlowa:  Onion  mildew,  caused  by  Peronotpora 
»ehUideni<ina,  and  for  which  Bordeaux  mixture  ia  recommended ;  tobacco  milnew,  canaed  by 
Peronospora  hyoacyami;  potato  blif^ht,  murrain,  or  rot,  cauacd  by  Phytophthora  infestana, 
although  not  vet  known  in  the  colony,  ia  fully  described  so  that  it  may  be  known  if  it  should 
appear,  lionleaux  mixture  ia  fi^iven  aa  one  preventive,  clean  culture  and  hi};h  molding 
being  uthera:  and  banana  disease,  the  cause  of  which  is  unknown,  but  mav  Iw  due  to  a 
faugus  attacking  the  roots.  Mention  is  also  made  of  the  occurrence  of  bread  mold  on 
oranges,  supposed  to  be  cauaeil  by  in.jury  to  the  fruit.  (For  portion  relating  to  diseased 
banana  planta,  aee  Bull.  Bot.  Dent.  Jamaica,  Ho.  31,  May,  1892,  p.  2;  also,  under  title  of 
"  Banana  disease  in  Fiji,  '  Bull.  Miscel.  Infer.  Koyal  Gard.  Kew,  No.  62,  Feb..  1892,  pp. 
48-49.)     (J.F.J.) 

10^51.  Cobb,  X.  A.     Smut.     <Agr.  Gaz.  X.  S.  Walim,  vol.  ii,  Sydney,  Nov.,   1891, 

pp.  672-677,  figs.  4. 

Deacribes  the  various  forms  of  amut  of  cereala;  caused  iu  oata  by  Uitilago  avenas:  in 
wheat  by  U.  tritiei,  VroeytiU  occulta,  and  Tiiletia  /(Ptent .-  also  describes  smut  in  maize, 
(lives  various  methods  oi  treatment,  mainly  hot  watf^r  and  "  bluestone."  These  last  are 
recommended  for  all  the  smuts.    (J .  F.  J.) 

1073.  C[ocKKELL],  T.  D.  A.      The  new  ooflfee  duease.      <Note8   from  Mus.  Inst. 

Jamaica,  No.  27  [Kingston],  Oct.  29,  1892,  p.  1. 

Refers  to  disease  of  fungous  origin  affecting  leaves  of  eoflfee.  In  api)earance  the  diaen^c 
resembles  potato  rot.    The  name  of  the  fungua  was  not  determine*!.     (J.  F.  J .) 

1074.  C[ockrell],  T.  D.  A.    The    sngar-eane  fungus.      <Xotes  from   Miis.   Inst. 

Jamaica,  No.  18  [Kingston],  July  23, 1892,  p.  1. 

States  that  specimens  sent  from  Trinidad  affecting  sugar  cane  belong  to  a  species  to  be 
described  aa  TrvUula  saeehari  £11.  6c  Ev.  Says  alao  that  a  bacterial  divseaae  may  bo  present, 
but  of  this  there  is  as  yet  no  absolute  proof.    (J.  F.  J .) 

I07*1(.  C[ooKF.],  M.  C.     Tobaooo  difease.     <Garfl.  Chrou.,  3d  ser.,  vol.  ix.  London, 

Feb.  7,  1891,  p.  173,  J  col. 

Notes  the  occurrence  of  Peronotpora  hyoseyaini  in  Auatralla,  where  it  attacks  tobacco 
leaves.  Describes  the  api)6aranco  of  tbo  fungus,  and  suggests  burning  all  diseased  planta. 
Doea  not  believe  spraying  with  fungicides  would  be  of  anv  benefit  in  checking  the  disease. 
(J.  F.  J.) 

076.  Detmkrs,  Frkda.     [Fungui  on  Lactuca.]     <Ohio  Ajcr.  Kxp.  Sta.  Bull.  No.  44, 

Columbus,  Sept.,  1892,  pp.  145-146,  figs.  3. 

Deecribes  general  appearance  of  Septoria  eonnmilis,  introduced  from  Laetuea  tteariula  u* 
cultivated  lettuce.    (J.F.J.) 

077.  Drtmers,  Freda.    Scab  of  wheat.     <Ohio  Agr.  Exp.  Sta.  Bull.  Xo.  44,  Co- 

lumbus, Sept.,  1892,  pp.  147-149,  figs.  2. 

Describes  appearance  and  raotleof  attack  of  FxuUporium  eulmorum  W.  Sni.,  causing  wheat 
scab  (see  Am.  Agr.,  vol.  li,  Dec,  1892,  p.  756).     (J.  F.  J.» 

078.  Halsted,  B.  D.    Anthracnose  in  bean  seeds.     <Gard.  and  Forest,  vol.  v,  New 

York,  Jan.  13,  1892,  p.  18,  J  col. 

States  the  disease  ia  cause<l  by  OolUtotriehum  lindemttthianttm.  Describes  general  appear- 
ance of  affected  aeeKl,  and  says  that  those  showing  disease  did  not  germinate  aa  well  as 
healthy  s^d,  and  the  plant4<  were  diseased.  Advocates  soaking  need  in  solution  of  :i  ounces 
of  carbonate  of  copper.  1  quart  of  ammonia  water,  and  4^  gallons  of  water.    (J.  F.  J.) 

079.  Halsti:d,  B.  D.     Some  fangons  diseases  of  the  oelery.     <N.  J.  Agr.  Exp.    .Sta. 

Special  Bull.  Q,  New  Brunswick,  Apr.  21,  1892,  pp.  12,  figs.  14. 

Describes  celery  blight  or  "rust"  as  caused  by  Oercotpora  apii.  giving  an  account  of  suc- 
cessful treatment  with  ammonincil  coppc»r  carbonat-i^  solution -.  celery  leal-spot  duo  to  Phyl- 
lottieta  apii  n.  sp;  another  leaf- blight,  due  to  Septoria  petro»elini  xrt.  apii;  celery  rust 
proper,  due  to  Puecinia  bidlatn ;  and  a  bacterial  disease  of  celery  that  attacks  and  destroys 
the  hearts  of  the  plants.  It  is  though*  that  ammoniacal  copper  carlwnate  solution  can  l)e 
sacc«ssfullv  used  for  all  three  diaenses  (see  also  Am.  Agr.,  Julv,  1892,  vol.  li,  pp.  420-45^; 
Exp.  Sta.  ftec,  vol.  ni,  July,  1892.  pp.  884-885).     (J.  F.  J'.) 

23192— No.  4 6 
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1080.  Humphrey.  J.  £.    The  powdery  mildew  of  the  oaeamber  (EryiLphe  dcbonaeim 

DC.)     <Xintb  Add.  Kept.  Mass.  Agr.  Exp.  Sta.  for  1891,  Aniberst.  1^1*l^  pp. 

222-226. 

Describes  the  appearance  and  development  of  the  disease.  Becommendii  usi  a  pr»  rrcirc 
a  solution  of  sulphide  of  potassium  (li  vor  of  sulphur),  1  ounce  to  4  gallons  of  water.  S)  r  •-■^•r 
solutiouB  iiuiire  the  leaves.  Ammouiacal  carbonate  of  copper  dolution  al<9o  ^ectiM ,  .> .; 
vapor  of  Mulphnr  better  than  either,  care  being  taken  not  to  have  the  sulphur  bum  >«^ 
No.  394).    (J.F.J.) 

1081.  HuMPiiKKY,  J.  E.    The  rotting  of  lettaee  (Botrytis  Yiilgaxis,  Fr.).  <Nintii  Aim. 

Kept.  Mass.  Agr.  Exp.  Sta.  for  1891,  Amberet,  1892,  pp.  219-222. 

Describes  the  disease  as  duo  to  Botryti*,  possibly  B,  vulgaris,  aud  traces  its  deveionmc^nt 
Considers  B.  vulgarit  to  be  the  conidial  staj^e*  of  some  Sclerotinm-producins  i*«.<:?i 
Ke<'ouimeud.s  clean  culture  and  keeping  plants  in  a  healthy  condition  as  beet  prertut:«c> 
(see  Xo.  3»4).     (J.  F.J.) 

1082.  Humphrey,  J.  E.    Varioos  diseases  [of  potato,  etc.].     <Ninth  Ann.  Kept.  Mivi. 

Agr.  Exp.  Sta.  for  IWH,  Arnherst,  1892,  pp.  226-235. 

Prellmiusry  notes  on  diseases  of  the  following  plant-s:  Potato,  caused  by  a  ^prvif^^  f 
Macroitporinm ;  cucumber,  caused  by  Acrrm^tniuin  (I)  sp.:  rye.  caui«ed  by  Uroeytti*  t v  -"j 
Wallr,,  and  also  by  Furcinia  rubigorera  (IH'.)  Wint. ;  cibbage, caaa^ bv  /■'J<m»i'W". , *  i 
6r«M#t^fr  Wor. ;  celery.  cau-Hcd  by  a  spwies  of  Crrentpcra  or  Septoria.  probably  that  ut-t-i.-^l 
by  Chester  as  .S.  pcti-otelini  var.  ajtii,  occurring  in  Delaware;  clover,  caiiWd  by  ?>  «r.»-i 
tri/olii  and  Vohithrineitnn  trifolii  Kze.:  tish  eggs,  caused  bj-  Acklwt  raeetnota  HiM.:  b» -i. 
iK>plar,  caused  by  2Ielninpiora  populiwi  (Jaoq.)  Lev.;  chestnut,  caused  by  Manonui  «^-i=«* 
leuca  (B.  &.  C.) ;  also  plum  and  tobacco  diseases.    (J.  F.  J.) 

1083.  Jones,  L.   R.    Plant   diseases.      <Vf.  Agr.  Exp.    Sta.  Bull.  No.  2S,  Burli:- 

tou,  Apr.,  1802,  pp.  1.5-36,  tig.  1. 

The  following  diseases  are  discussed:  (I)  PotJito  blight  and  rot;  this  was  snccp^-r  Jt 
treated  by  the  use  of  Bordeaux  mixture;  the  question  whether  it  will  pa\-  to  s^i*.'  •■  .» 
answered  in  the  athriiiative:  tiie  expense  of  H^rayiitg  and  method  of  making  *»nd  ih*  •  . 
the  mixture  are  given.  (2)  A  new  potato  disease,  differing  in  various  resi»eets  ir«'-.' 
ordinary  bligbt.  aud  thought  to  be  possibly  due  to  bacteria.  (3)  Potato  scab,  wish  I  • 
descril>ed  mainly  from  the  North  Dakota  Agr.  Ex-p.  Sta.  Bull.  Xo.  4  (see  Xo.  -^^^.i-  «> 
Apple  and  i)ear  scab,  bolh  of  which  were  successfully  treated,  ammoniacal  copper  car.»'C:«tP 
solutifm  being  preferred  to  lk)rdeaux  mixture,  asit  does  not  injure  the  foliage  and  i*, «  h*  i-  ' 
directions  arc  ;iiven  for  making  and  applying  the  fiingicide.s.  (5)  Oat  smut,  which  <au  ^^ 
prevented  bv  the  Jeust-n  hot- water  treatment,  and  for  wbich  directions  are  given  4^«^  iii- 
Sta.  Rec.,  vol.  ui, July,  1892,  pp.  891-892).     (J. F.J.) 

1084.  Kerr,  Ciias.    Diseases  of  eggplants.     <Fla.  Disp.  Fann  and  Emit  Grower. ::. 

ser.,  vol.  IV,  Jacksonville,  Apr.  21,  1892,  p.  307,  ^  col. 

Notes  the  "falling"  of  eggplants  as  due  to  Pythium  d^bantanvm.  Tondider^  tbf  ' « 
ing'"  the  same  as  "dampins;  ort,"  aud  gives  only  remedy  known  to  him  as  plenty  *'t  i ,. 
and  air  and  not  too  much  moisture.    (J.  F.  J.) 

1085.  McAlpixk,   I).    Vegetable  pathology.     <Dept.  of  Agr.    Victoria,  Bull.  No 

14,  Melhoume,  Dec,  1891,  pp.  21-50,  pi.  3. 

Gives  more  or  le.'j.s  complete  accounts  of  the  foHowin^  diseas^es :  (1)  Rust  of  wheat.  *Jr»  - 1- 
ing  its  caii-ne  and  life  history,  and  giving  a  list  of  host  plants;  It  is  due  to  Pi'-i-  ' 
graminis.  (2)  Wheat  blight,  due  to  Septoria  tritici.  (3)  Club-root  of  caalulowere,  cabiac-  . 
etc..  due  to  IHa9mo<fiophnia  bratmctv,  mentioning  the  conditions  favoring  the  diM  a**  j'- 
giving  a  sketch  of  the  life  history  of  the  tuugns.  (4)  Beet  leaf  rust,  caused  by  />v%.'  • 
bft'V.  (5)  Kanpberry  root  fungus,  the  cause  of  which  is  stat<'d  to  be  Khizomorpka.  <••  !>• 
gall  dinease  orcii('uml>er.s.  due  to  a  nematotlo  worm.  The  descriptions  of  th«  ilii^ta^e- *r 
accompanied  by  notes  on  remedies.     (J.  F.  J.) 

1086.  Lamson-Sckibner,  F.     fhe  ftmgoos  diseases  of  plants.     <Proc.  16tb  Ann.  MeH- 

ing  East  Tennessee  Farmers'  Convention.  May  19  and  20,  1891,  Nash\iH- 

1891,  pp.  16-20. 

An  address  tonccrning  various  fungous  disease;*,  and  treating  of  smuts  of  com.  cut?  trJ 
wlieat ;  mildew  of  potato:  potato  rot  and  scab :  rusts  of  wheat,  corn,  a|>ple.  and  hl^i*!"  -  . 
and  ))ear  bli;>lit.  Give.*<  remedies  for  most  of  these,  and  discnsM*t»  liqnitt  and  powd»  r  *  uc 
cidcH,  with  means  ot  appl^'ing  remedies,  snd  mention  of  good  results  ensuing.  J»<ui«%l  '- » 
scpnrate  under  title  of  ''  Address  on  the  fungous  diseases  of  plauta,"  !NashvlQ«\  18^1  : 
pp.  31.     (J.F.J.) 

1087.  Spkkr,  R.  p.    Oar  rusted  and  blighted  wheat,  oats,  and  barley  in  1890.     <Iow3  A^t. 

Exp.  8ta.  Bull.  No.  10  [Ames],  Aug.,  1890,  pp.  391-400. 

llefers  to  the  fact  that  many  kinds  of  oats,  whe4it,  and  barley  are  invariably  intit'f^ 
riist.   and  gives  details  of  ex'perimentH.    Mentions  varietiea  planted,  and  nm^^  tmi 
variotii'S  except  Manshury  barley  weiv  liadlv  rusted,  most  of  them  so  badly  as  o.^  « •  * 
worth  harvestin«;.     Discusses  the  change  in  climate  due  to  the  cultivation  of  th*-  pra."  -•  a 
the  .stat4'  luul  show.s  the  rclstiou  between  climate  and  attacks  of  rust.    Stateii  that  <.n  -• 
are  never  iixju red  by  rust  where  there  are  no  gn>at  extremes  of  summer  leniperatj'^-. 
no  severf  Hpflls  of  drought.     Advocates  sowing  of  clover  to  i-egenerate  the  land,  aiKi  ^'^ 
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1067.  Speer,  R.  p.— Continued. 

M  the  result  of  observation  and  experiment  the  followinc:  (1)  If  oaIa  continue  to  be  grown 
they  should  be  sown  aa  early  in  the  sprinff  as  tM»(Miblo,  nod  only  Huch  varieties  as  the  C^'erett 
or  improved  American  should  be  used:  (2)  or  barl<>y8  the  nuist  valuable  is  the  Manshary, 
which  should  be  sown  early  and  raise<l  in  prfference  to  oats  of  any  variety;  (3)  all  varieties 
of  spring  wheat  are  unreliable  and  should  ue  discHnlod.  The  best  varieties  of  winter  wheat 
tented  were  Turkish  and  Golden  Cross  (see  also  Kxn.  8ta.  Bee.,  vol,  u,  Deo.,  1890,  pp.  213> 
215).    (J.F.J.) 

1088.  Sturgis,  W.  C.    PrelimixiATy  report  on  the  so-called  "  pole-bam *'  of  tobaooo.    <Ann. 

Kept.  Conn.  Agr.  Exp.  Sta.  for  1891,  New  Haven,  1892,  pp.  168-184. 

Discuxsea  the  origin  of  the  df Mease,  due  to  a  fungus,  and  caused  by  hanging  the  tobacco  so 
close  as  to  prevent  tree  circulation  of  air,  and  by  iTie  presence  of  moisture,  due  to  fogs,  dew, 
etc.  I)«'8cril)e8  the  effects  of  the  disease,  and  states  it  is  due  to  a  species  of  CladctpoHum, 
which,  by  partially  destroying  the  tissues  of  the  leaf,  gives  accoHs  to  bacteria.  Describes 
methods  ot  culture  and  gives  remedies ;  the  latter  are,  better  ventilation  and  improved  meth- 
ods of  curing,  mainly  by  artiUcial  heat  (see  Exp.  Sta.  Kec.,  vol.  m,  June,  1892,  pp  773-775). 
(J.F.J.) 

089.  8tl'RGI8,  W.  C.    Stem-rot  [of  tobacco].    <Ann.  Kept.  Crmu.  A|?r.  Exp.  Sta.  for 

1891,  New  Haven,  1892,  pp.  184-186. 

Describes  appearance  of  disease  and  states  that  it  is  due  to  a  fungus  referrofl  provisionally 
to  the  ^enus  tSoirytit.  Gives  brief  sketch  of  life  history  and  names  it  B.  longibrachiata.  As 
remedies,  recommendH  cleanliness,  burning  all  diseased  stems  and  leaves,  and  having  the 
iMiru  flonrspriukle<l  with  air-slaked  lime  %\\\^  sulphur.  If  floor  be  of  («rth,  cover  with  clean, 
dry  earth  to  depth  of  1  inch.  Fumigation  bv  burning  sulphur  also  recommended  (see  £xp. 
Sta.  Kec,  vol.  ill,  June,  1802,  pp.  775-777).     (J.  F.J.) 

<XK).  Thaxteh,  R.    Potato  scab.    <Anii    Rept.  Conn.  Agr.  Exp.  Sta.  for  1891,  New 

Haven,  1892,  pp.  153-160. 

Reviews  work  of  BoUey,  Arthur,  and  himself  on  the  disease,  and  quotes  from  Bolley  as  to 
the  identity  of  surface  and  deep  scab  (see  No.  382).  (ii\>es  details  of  experiments  iu  |>lant- 
ing  scabby  tubers,  and  c-oucludes  that  applicutiou  of  fungicides  to  plants  is  useless.  Recom- 
mends (1)  use  of  seed  free  from  scab;  (2)  not  to  plant  oii'land  which  has  produced  diseased 
crops  of  potatoes  or  beets  or  has  been  fertilized  with  manure  from  stock  fed  with  scabby  )H>ta- 
toes:  (3)  not  to  feed  scabby  tubers  to  st<M^k  without  cooking:  (4)  fertilize  with  other  mate- 
rials than  burnyanl  manure;  (5)  dig  iKiiatoes  as  soon  as  p<issible  after  maturity.  Describes 
fungus  prtMlucing  the  disease  under  name  of  O'ospora  tealnes,  n.  sp.,  and  discusHcs  its  position 
in  classification  (see  Nob.  238  and  311;  also  Exp.  Sta.  Rec,  vol.  ill,  June,  1892,  pp.  f  71-772). 
(J.F.J.) 

091.  Tracy,  S.  M.    Cooperative  branch  stations  in  the  South.    <Rept.  Sec.  of  Agr.  for 

1891,  Washington,  1892,  pp.  5-12  (reprint). 

On  p.  8  notes  that  Puceinia  coronata  attacks  and  kills  Holctu  lanattu  when  about  ready  to 
bloom.     (J.F.J.) 

092.  WiNDMiLLKR,  Fr.    How  to  prcyont  tomato  rot.     <Ani.  Gardening,  vol.  xiii.  New 

York,  Apr.,  1892,  p.  221,  i  col. 

Gives  «»xp<^rience  iu  planting  tomatoes  for  two  years  in  succession  on  same  ground,  and 
concladea  it  is  necessar}*  to  plant  crop  on  new  ground  each  year  if  rot  is  to  be  prevented. 
(J.  F.  ,1 .) 

(Sec  also  Noh.  1053,  1105,  HOT,  1108,  1172,  1192.  1196,  1204.) 

iii.-disp:ases  of  fruits. 

•9''i.  [Anon.]  Apple  loab  (Fnsioladiam  dendriticiim).    <Grev.,  vol.  xx,  No.  93,  Sept., 
1891,  London,  pp.  27-29. 

Notea  the  receipt  of  strongly  developed  specimens  of  this  fungus  on  leaves  of  the  apple 
from  diiferent  parts  of  the  counfry  [G  reat  If ritaiii  ]  and  a  profusion  of  samples  from  Australia. 
The  recoifimendations  for  treatment  b}*  spraving  with  tungicidi's  are  quoted  from  the  U.  .S. 
Department  of  Agriculture  Reports  (see  (jTard.  Chron.,  3d  ser.,  vol.  X,  Kov.  U,  1891,  p. 
SeO).    (M.B.  W.) 

094.  [Anon.]    Bladder  plnmt.     <Garfl.  Chron.,  3d  ser.,  vol.  ix,  London,  May  30, 

1891,  pp.  672-673,  figs.  2. 

Notes  the  disease  to  be  due  to  Taphrina  or  ExocuetiM  pnmi  and  states  a  close  connection 
exists  between  it  and  Exoanui  de/ormatu  causing  peach  blister.    (J.  F.  J.) 

095.  [Axon.]    Citxon  enlture  in  Gorsioa.    <(xard.  Chron.,  3d  ser.,  vol.  xi,  London, 

Jan.  30  and  Feb.  6,  1892,  pp.  149-150,  182-183. 

In  noticing  a  report  of  the  British  Consul  at  A,iaccio,  refers  to  diseases  affectirig  the  tree. 
"White-root*  is  the  worst  Due  to  a  fungus  attacking  the  cortical  tissue.orthe  root. 
Deacribes  appearance.  Recommends,  (1)  pruning  to  the  quick  all  roots  deprived  of  vitality 
and  apiMirtfoning  branches  to  rorrespond  to  root  sy.«*tem.  and  then  surrounding  tree  with 
deep  trench  with  a  fiee  passage:  tor  overtlow  of  water  •  (2)  pruning  attected  roots  and  applying 
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]<^5.  [Anon.]— Contiuue4l. 

tar  to  on  t  eods  (this  gives  beat  resalUt) :  (3)  aeration  of  roots,  exposing;  tbem  and  filling  in  --yy-* 
with  atones  or  charcoal  and  filling  up  about  trunk  of  tn^  15  inches  altore  snrfatvof  ^Tjus'i 
Fntnagins  (amut  or  citron  black)  also  described.  Hestroyed  by  -whiti^wasbiuf  lirr  »%  li-  i< 
bark  extends  and  spraying  the  leaves.  Tobacco  iuic«  and  soft-soap  spray  ^»cipivi>.j.i! 
resnlta.  The  brancaes  should  also  be  trimmed  out  so  as  to  allow  air  to'circabir  t:tT.-. 
(J.F.J.) 

1096.  [Anon.]    Baspbeny  anthracnoM.     <Ani.  Gardening,  vol.  xiii,  New  York,  Ak.. 

1892,  p.  239,  4  col. 

Describes  the  disease  and  rv^commends  plenty  of  air  and  siinlijibt  between  thoic-** 
Before  buds  start,  spray  with  sulpbat«  of  iron  (2  pounds  in  5  leraUons  of  wateri.  aal ;: :! 
appears  later  use  Bordeaux  mixture.    Burn  badly  nise-ased  canes.     (J.  F.J.) 

1097.  [Anon.]    The  filbert  fimgus.     <Am.Ajp-.,  vol.  Li,New  York,  Dec.,  1892.  v.:v>. 

i  col. 

States  thnt  as  the  fungus  affecting  fiUierts  has  not  vet  been  discovered,  there  i>n«'R.'b ' 
to  be  tecomnieuded  to  check  it.  It  resembles  black  knot  of  plum  and  clierr}*.  bat  pou  ' 
belongs  to  a  different  genus.  It  is  destructive  to  foreign  varietios.  but  do«8  not  sci^  »$ .  : 
to  have  nttackeil  natives.    (J.  F.  J.) 

t098«  Atkins,  Jr.,  E.     [PeMh-rnit  and  fire-Uight]     <Dept.  Agr.  X.S.Wale^li.r. 

No.  4,  Sydney,  Feb.,  1891,  p.  24. 

Notes  the  occurrence  of  the  diseases  at  Ermington,  and  says  limt  will  prevent  tb-  :--ni'' 
(J.F.J.) 

1099.  Bailey, L.H.  [Fruit ipot of  plmn.]    <Coniell  Univ.  Agr.  Exp.Sta.  Bull.X  .  \ 

Ithaca,  N.  Y.,  June,  1892,  p.  56,  fig.  1. 
Notes  disease  affecting  the  fruit,  referred  by  Humphrey  to  a  species  of  FAoma.  iJ.  Y.' 

1100.  '^Bedford  Farmer.''    Fnngoos  diaeaie  in  onage  trees.     <Agr.  Jour.  (> 

Colony,  vol.  IV,  Cape  Town,  Nov.  19,  1891,  p.  118,  |  col. 

Describes  a  disease  affecting  the  bark  of  orange  twigs.    Ashes  and  sulpbur  a ;>;•'.  ^ 
stem  of  tree  said  to  stop  the  disease.    Supposed  to  be  spread  from  tree  to  tree  Uv  vairr  - 
in  irrigating.    (J.F.J.) 

IIOI*  Beinung^  E.    ITeber  du  Aidtreten  von  Sebenknnkhelten  im  GroMheiagt^ 

Bftden  im  Jahre  1891.     <Zeit8ch.  Pfianzenkrank.,  vol.  ii,  Stuttgart,  M. 

pp.  207-210. 

The  vine  diseases  in  Baden  in  1891  were  especially  mildew,  black  rot,  and  the  >-  j 
false  mildew,  due  to  Peronotpora  vitieola.    SphoMloma  atnpeUnvm.  the  well-knowQ  is 
nose,  has  not  been  observed.    Koot  mold,  due  to  Dematopkora  ueetUrix,  is,  ou  tl.-  v'  ' 
hand,  widespread  and  seems  to  increase  every  year.    (T.  H.) 

1102.  Bessey,  C.  £.    The  smut  of  Indian  com.    <Ohio  Agr.  Kxp.  {>ta.  Bull.  N^* 

vol.  Ill,  2d  ser.,  Columbus,  Kov.,  1890,  pp.  264-272,  tigs.  2. 

Describes  the  j^neral  appearance  of  the  disease  and  its  wide  prevalence.    0^^^  ' 
differ  as  to  its  eftect  on  cattle,  as  shown  by  letters  quoted.    Deseribea  the  strortjr  i 
growth  of  the  spores,  and  discusses  thequestiou  of  how  to  reduce  the  quantity «'!  .< 
Clean  cultivation,  rotation  of  crops,  destruction  of  Infected  plants,  and  use  of  clekn  »-  • 
all  said  to  have  influence  in  reducing  the  amount.    (J.  F.J.) 

1103.  Bridle.     [Windsor  pear-Wiffht.]     <Dept.  Agr.   N.   S.   Wales,  Buil.  >o^ 

Sydney  Feb.,  1891,  p.  25. 

states  that  disease  is  overcome  to  a  certain  extent  bv  grafting  the  Win«l»or  on  ae- 
stoik.    (J.  F.J.) 

1104.  Brunk,  T.  L.    Pear  Btocks.     <Tex.  Agr.  Exp.  Sta.  Bull.  No.  9,  Colle^'e  St.: 

May,  18i)0,  pp.  5-22,  figs.  7. 

KefefH  to  susceptibility  of  certain  varieties  of  pears  to  bli|;ht,  stating  that  Li  <'•'"' 
Kietler  are  less  subject  to  the  disease  on  well  drained  soils  m  the  Gulf  States  on  tL  ' 
roots  than  on  French  stock.     Uoot  rot  of  i)ears  seems  to  be  cause<I  by  0.r<(«*tiim  «f<r;  - 
which  also  affei'ts  cot  ton  and  other  plants.    Descrilies  the  effects  of  tlte  dist^se  in  pi^*^ '  ^ 
(J.F.J.) 

1105.  Chester,  F.  D.    Beport  of  the  mycologist    <Tliird  Ann.  Kept.  Del.  A<rT.  Kr 

Sta.  lor  1890,  Newark,  1891,  pp.  45-91,  figs.  15. 

Gives  details  of  exp<jrin:ent8  in  'various  vineyards  to  prevent  blnck  rot  and  antb-.'^' 
Tables  of  the  pro^liu-t  of  the  vines  "nd  statements  of  the  money  valu^  of  the  spr^y!"-' 
given.    In  a  general  wsy  the  exj>enmenU  point  to  Bordeaux  mi  xtnrens  the  best  fuuC"  '■ 
which  to  treH t  bsdly  infected  vineyanls,  '>ut  when  the  disease  has  been  bronssht  iiwk' 
after  ono  or  two  seiisons  work,. carbonate    »f  copper  and  carlHmate  of  ammonia  t-    ' 
equally  as  effective  and  los'*  expensive.     Bordeaux  mixture,  while  actinji;  as  a  fnoui 
sesses  tho  additional  advantage  of  stimulating  the  growth  of  the  vines.    It  aN' 


anthracDose.    An  ex)>eri went  fn  bagj^iug  grapes'is alsodescribed,  several  pc-rittd*  "i  "3 
being  mentioned .    These  seem  dependent  upon  weather  conditions.    Directions  art^  f  ' 
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1105.  Chester,  F.  D. — Continued. 

preparing  and  applying  the  various  fungicides  used,  an«l  tho  spraying  apparatus  necessary 
IS  described.  In  experiments  upon  pear  and  quince  leaf-blight,  it  was  found  that  iiiodilied 
eaii  c^leate,  and  carbonate  of  copper  and  carbonate  of  ammonia  mixture  gave  the  best 
resnitfl  and  were  the  two  ch6ai>eit  fungicide*  employed.  An  experiment  with  potato  rot 
{Phytophthora  infettana)  is  described,  and  hordeauz  niixttiro  is  noted  as  et)'e4  tually  con- 
trolling the  disease.  Bitter  rot  of  the  apple  was  exi>erimented  with,  and  8ul])hiUo  of  potas- 
sium gave  fairlv  good  results  wheu  used  in  the  proportion  of  one-half  onnce  per  ^allouof 
water.  GivcM  the  resulta  of  a  studv  of  leaf  spot  of  alfalfa  produced  by  Pnudopetua  tiudi- 
eaginit,  describing  characters  and  life  history  as  shown  by  artificial  cultures.  Kot  of  scarlet 
clover  caused  by  SeleroHnia  trifolium  also  describ(*d  and  ita  life  history  discussed.  Scab  of 
wheat  caused  by  Fusarum  eulmorntn  described.  Black  rot  of  sweet  potato  {C«raUtey$iii 
/imbriaUt)  was  ex{>erimented  with,  and  it  was  fonnd  that  disease<l  soil  will  produce  the 
diseaac  oven  in  healthy  roota,  that  the  soil  can  be  rendered  free  of  germs  by  sterilization  or 
lieat,  and  that  plants  ^rown  from  diseased  tubers  will  probably  become  diseased.    (J.  F.J.) 

1106.  Cobb  [N.  A.].     [Fnngona  difeases  of  fruit  treet].     <Dept.  Agr.  N.  S.  Wales, 

Bull.  No.  4,  Sydney,  Feb.,  1891,  pp.  19-22. 

A  general  statement  as  to  damage  caused  by  funsi  and  their  mode  of  growth  and  dlMsemi- 
nation.  Particular  mention  made  of  Windnor  pear  olight.  thought  to  Im*  caused  by  same  fun- 
gus, as  that  causing  apple  scab,  and  for  which  ammouiacal  copper  carbonate  is  recommended ; 
shot-hole  fungus;  bitter  rot  of  apple,  for  which  carbonate  of  copper  mid  Hulphidc  of  potas- 
sium is  recommended:  strawlterry  leaf-blight,  to  be  treat«4l  with  Bordeaux  mixture  or  1 
pound  hyposulphite  of  soda  in  lU  gallons  of  water  before  disease  appears:  anthracnose  of 
the  vine,  Wf  s))ot.  fire  blight,  peach  rust,  plum  rust,  and  fig  blight  were  lucldeutally  men- 
tioned.   Peach  rust  sometimes  goes  by  the  name  of  yellows.    (J.  F.  J.) 

1107.  Cobb,  N.  A.    Plant  diseaiee  and  how  to  prevent  them.      <Agr.  iia/..  X.  S. 

Walee,  vol.  in,  Sydney,  Apr.,  1892,  pp.  276-303,  pi.  4,  figs.  26. 

Treats  of  the  di-seases  mentioned  below,  giving  sketch  of  life  history  of  the  funiriis 
and  recommendations  uf  preventives.  (1)  Of  the  apple:  (a)  Apple  scab  or  "Tasmanian 
black  spot,"  caused  by  Fusieladium  dendrituntm,  for  which  is  recommended  ammuniacal 
carbonate  of  copper,  modified  eau  celeste,  or  Bordeaux  mixture;  (b)  powdery  mildew, 
caused  by  Podaiphctra  ktinzei  L^v..  for  which  ammoniacal  carlionate  of  co])per  or  moditied 
eau  c^4cste  are  recommcnde<l ;  (c)  bitter  or  ripe  rot,  caused  by  OUeogjjorium  vetti  color  B. 
8c  C,  and  treated  with  mnmoniacal  cop  er  carbonate;  <d)  moldy  core,  treat  eft  by  modified 
ean celeste  or  ammoniacal  copper  carbonate:  (<)  water  core;  (/)  an  ol>scuro  disease  causing 
the  fruit  to  become  distorted  .ind  misshapen.  (2)  Diseases  of  nears :  (a)  Pear  scab  or  Wind- 
sor pear-blight,  cansed  by  Fusieladium  pyrinvm  and  trcate<l  by  same  fungicides  as  api)le 
scab:  ib)  Ieaf-ldi<:ht  (Butomogporium  maetflatum).  which  has' not  appeared  in  Australia 
(3)  Shot-hole  diseai^e  of  apricot  and  other  stone  fruits,  caused  by  PhyUo$ticta  riicutnteuisa 
and  treated  with  Bordeaux  mixture,  ammoniacal  copper  carbonate,  or  eau  celeste.  (4)  Dis- 
eaaes  of  the  vine:  (a)  Anthracnose  or  "black  spot.  '  caused  by  Glceotporivm  ampelmum 
8acc.,  and  treated  by  cutting  ott  and  burning  afl'ected  ]»arts.  using  lime  and  sulphur  and 
applying  Bonleaux  mixture  or  eau  ci-lcHte:  {b)  tufted  leal'-biight,  caused  by  Cercotpora  viti- 
eoto.'^for  which  Bordeaux  mixture  is  recommended.  (5)  Strawberry  leaf-blij^ht,  caused  by 
SpktereUa /ragario!,  for  which  burning  the  di.seased  leaves  and  spraying  with  Bordeaux 
mixture  or  ammonia  carbonate  of  copper  is  recommended.  (6)  Pumpkin-leaf  Oidium, 
caused  bv  O.  erynphaidat,  treated  with  flowers  of  sulphur  or  Bordeaux  mixture.  (7)  Pow- 
dery mil(lew  of  rose,  caused  by  Sphanrotheea  pannn$a  and  treated  with  flowers  of  sulphur  or 
Bordeaux  mixture.  The  fonnula  for  carbonate  of  copper  and  descriptions  of  spraying  appa- 
ratus are  also  given.    (J.  F.  J.) 

1109«  COBf*,  X.  A.    Plant  diieasea  and  how  to  preyent  them.      <A^.  Gaz.  N%  S. 
Wales,  vol.  iii.  Sydney,  June,  1892,  pp.  436-^39,  figs.  3. 

Describes.  (1)  "Pourridie  or  moldy  root  of  the  vine."  caused  by  Affarinis  meUmt;  recom- 
mends as  a  reme<iy  thorough  drainage.  (2)  Tufted  leaf  blight  of  tiie  bean,  caused  by  a  fungus 
which  is  not  named:  recommends  rotation  of  crops  and  advisen  trial  of  Bordeaux  mixture. 
(3)  Apple  canker,  caused  by  some  mechanical  injury  to  the  bark  which  Is  seized  upon  by 
some  fungus  and  the  healing  thereby  prevented.  Pruning  and  the  use  of  whitewash  are 
recommended  as  remedies .    (J.F.J.) 

109.  Craig,  John.    A  destrnotive  disease  affecting  native  plums.    <Ottawa  Nat.,  vol. 

VI,  Ottawa,  Nov.,  1892,  pp.  109-112,  fii?.  1. 

Refers  to  disease  caused  by  Oladotporium  earpophilum  and  quotes  descripti<ui  given  by 
Pammel,  of  Iowa.  Describes  the  characters  ana  notes  the  varieties  affected.  Kecommends 
use  of  weak  solution  of  copper  sulphate,  1  ounce  to  25  gallon»  of  water.    (J.  F.J.) 

110.  Craig,  J.    Fnsicladinm  on  cheny.     <Ottawa  Nat.,  vol.  vi,  Ottawa,  Nov.,  1892, 

p.  115. 

Refers  to  the  presence  of  ^M*i>{adtMrM  (?e7idr»^'(n<m  on  the  fruit  and  foliage  of  cherry 
causing  great  loss  where  occurring.    (J.  F.  J.) 

111.  Division  ok  Vegktablk  Pathology.    Pear blossom-hlight  <Fla.  Disp.  Farm, 

and  Fruit  Grower,  n.  ser.,  vol.  iv,  Jacksonville,  Apr.  21,  1892,  p.  304,  ^  col- 

A  letter  written  from  the  U.  S.  Department  of  Agriculture  to  L.  TJ.  Wombwell.  State 
commissioner  of  agriculture,  describing  the  method  of  spread  of  the  disease  by  insects. 
Its  spread  through  the  orchard  may  possiblv  be  prevented  by  spraying  at  the  time  of 
blooming.    rj.F.J.) 
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1112.  DOBSOK,  W.  R.    BiMMM  of   plants  fpMch  rot].      <St.    Louis  K«pablic,  a 

Louis,  May  15, 1892,  \  col. 

Refers  to  the  gre&t  destmction  raiued  bv  rot  (Monilia),  and  couciderii  best  remrdy  )  •  - 
ine  diaeaaed  peaches  and  branches.    A  dilate  Mdution  of  copper  and  ammonium  rarn-  : 
aaid  to  prevent  the  rot,  bnt  to  iiyure  the  leaven  (ai^e  also  Colman  s  Rural  World.  v<  I  \_ 
May  26. 1892,  p.  1<»,  }  col. ).    (J.  K.  J.) 

1113.  Qarhax,  H.    Bordoanz  miztnrd  for  apple  petta.     <Ky.  Agr.  Exp.  Sta.  J^ni: 

Ko.  44,  Lexington,  Jan.,  1893,  pp.  32,  figa.  3. 

Describes  the  appearance  of  apple  rot  caused  by  Olapogporium  veraieolor.    Duca^se^  i> 
source  of  the  rot  and  pves  the  microscopical  characters  of  the  fangns.    Tfata  m  foik>V'ni 
details  of  a  number  of  experiments.    The  results  of  these  show  that  Bordeant  mi^'  > 
causes  an  increase  in  sise  of  leaves,  in  nnmbers  and  sixe  of  fruits,  prevention  of  f^a  » .  i 
leaf  spot,  and  a  lesi»ening  of  injury  from  rot.    Apple  scab  can  be  treated  with  the  strnt  Ut. 
gicido  as  rot.    (J.  F.  J.) 

1114.  Krllkrman,  \V.  a.     Vegetable  pathology,  May.     <Jonr.  C'olnmbiis  Hon.  S<»- . 

vol.  VII,  Colambiis,  Ohio,  July,  1892,  pp.  70-71. 

Notes  that  peach  cnrl  has  been  abundant  and  describes  its  general  charaet^s.  Reffr^  > « • 
to  black  knot  and  bramble  rust,  advocating  the  destruction  of  weeds  to  prevent  \t: :>■..- 
species  of  fungi  from  infesting  cultivated  crops.    (J.  F.  J.} 

11 15.  [KiMBER,  W.]     Vuit  to  Aagastoa.     <Gard.  and  Field,  voi.  xvii,  Adehiar 

Feb.  17,  1892,  p.  186,  U  col. 
(rives  an  account  of  apple  orchard  badly  affected  bj'  Fwticl^tdium  dendritieum,    (J.  K  J 

1116.  MacOwax,  p.   Leaf-Uight  and  powdery  mildew  in  fruit  trees.   <  Agr.  Jour,  la  ^ 

Colony,  vol.  iv,  Cape  Town,  July  lf>,  1891,  pp.  1-3,  figa.  2. 

GiveH  figures  of  amount  of  fruit  seutont  from  California  and  refers  to  the  work  mn 
oeoi  '    '  "  .    •     .         •        -.     .      .,,       ..........        .    - 

leaf-l 


to  combat  fungous  pests  in  America.  Quotes  Circular  No.  10  (treatment  of  nurservi»'.<* 
f- blight  and  powdery  mildew)  of  the  Division  of  V^ege table  Pathology .     ( J .  F.  J"  I 


HIT.  Mc Alpine,  D.    Beporton  peach  and  plum  leaf-nut  (Paeeinia  pmni}.    vi"^? 

of  Agr.  Victoria,  Hull.  No.  14,  Melbourne,  Dec,  1891,  pp.  138-148 

DtK'wribes  the  disease  and  gives  the  life  history  of  the  fungus  causing  i&.    X'***^  "• 
varieties  of  fruit  aff(«ted  the  distribution  of  the  ciiseai^e,  and  sug;;est«  various  rcn'  i 
among  them  the  use  of  Bordeanx  mixture  and  sulphate  of  iron  dissolved  in  wati*r  a*  *  - 
rate  of  1  pour-d  to  8  gallons.    (J .  F.  J .) 

1118.  [Merhan,  Thos.]     Blaok  knot  in  the  plum.     <Meeban'8  Montbly,  toI.  ii.  <": 

man  town.  Pa.,  June,  1892,  p.  93,  i  col. 

Mentions  various  hosts  of  Plowrightia  mor6o«a,aQd  states  that  it  is  probably  thi"  > 
fungus  which  produces  knots  on  the  roots  of  young  peach  trees  ne^r  the  ooUar.    (.1.1 

1 1 19.  Mills, .    [Fire  blight]    <Dept.  of  Agr.  N.  S.  Wales,  Bull.  No.  4,  Sy.i  ? 

Feb.,  1891,  p.  24. 

Notes  the  occurrence  of  fire  blight  at  Dundas  and  remarks  upon  its  rapid  spread.  :  M  ' 

IISIO.  PULVER, .     [Peach  nut.]      <Dept.  Agr.  N.  S.  Wales,  Bull.  No.  4.  v 

ney,  Feb.,  1891,  p.  24. 
Notes  occurrence  of  disease  at  Wagga  Wagga,  where  it  is  called  "yellows.      iJ  F  J 

11  ill.  [Robin,  A.  B.]     Diaeaeed  cherry  trees.     <Gard.  and   Field,  vol.  xvn.  A' 

laide,  Feb.,  1892,  pp.  182-183,  1^  col. 

Kernrds  a  disease  of  cherry  trees  in  Nuriootpa  [identified  by  N.  A .  Cobb  as  dnv  to  V 
fruetiffena].    On  p.  183  a  solution  of  sulphate  of  iron  is  rectnumendcd  by  Cobb  a«  «  -  - 
(J.F.'J.) 

113^i.  ScoHiK, .     [DitovMlon  of  firoit-tree  diseaief.]     <l)ept.  Agr.  N.  .<i.  Wa  « 

Bull.  No.  4,  Sydney,  Feb.,  1891,  pp.  23-24. 

Mentions  various  disenses  observed,  such  as  apple  soab,  bitter  rot.  strawberry  Ita!  • 
disease  of  the  vine,  fire  blight,  and  peach  and  plum  rust.    (J.  F.  J.) 

1123.  [Various.]    Pear  blight    <Ann.  Kept.  State  Board  Hort,  of  Cal.  for  .* 

Sacramento,  1892,  pp.  414-415. 

A  discussion  upon  the  subject,  some  considering  the  disease  occurring  on  C-alifnri! 
to  be  true  pear  blight  {Baeittu* amylovonis)  and  others  as  something  difrerent.    (J.  F  ' 

(See  also  Nos.  1057.  1061,  1083,  1085,  1086,  1112,  1142.  1157,  1158, 1172.1/ 
1204,1210,1215.) 
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IV.-DISEASES  OF  FOREST  AND  SHADE  TREES. 

1124.  [Anon.]    [Foreit  tree  fangi.]     <Garcl.  and  Forest,  vol.  in,  New  York,  July  16, 

1890,  p.  352,  8  lineH. 

Notefl  Glaeotjwrium  aridum  od  aiih  and  Microstoma  jttglandU  on  leaves  of  hickory  as 
liemg  abiiD<iant.    (J.  F.  J.) 

112*5.  [Axon.]    Pine  bliiter.     <Garil.  Chron.,  3<1  ser.,  vol.  ix,  London,  May  9, 1891, 

pp.  598, 599,  fig.  1. 

Statos  that  the  (liscaae  is  caused  by  Peridermium  pini,  and  Ijelleves  some  connection  exists 
lietw^een  itand  CoUosponum»enecumi».  Recommend  s  removal  of  Groaodsel  (Heneeio  jaeobcea) 
from  vicinity  of  trees.    (J.  F.  J.) 

1136.  Rrunchorst,  I.    Kogle  lygdomme  i  de  vestlandike  tneplantninger.     <Naturen, 

vol.  XV,  Bergen,  Sept.,  1891,  pp.  257-269,  pi.  1. 

Pinu$  ijHvettris  and  Lariac  europcta  are  often  iivjared  in  Norway  by  fungi.  The  author 
eives  a  popular  account  of  some  of  these  diseases,  accompanied  by  some  figures  giving  ttie 
Norwegian  names  for  the  diseases,  but  omitting  the  scientific  names  of  the  fungi.     (T.  H.) 

1127.  [lilDiTORiAL.]      [Sycamore  blight]      <Gard.  and  Forest,  vol.  in,  New   lork, 
June  18,  1890,  p.  304,  i  col. 

Notes  the  occurrence  of  GloeotpoTium  nervUeqnum  on  Sycamore  trees  in  Central  Park, 
N.  Y.    Asks  for  reports  of  occurrence  in  other  places.    (J.  F.  J.) 

Ilil§.  J. .     Fungoid  growth  on  treei.     <The  Garden,  vol.  xxxix,  London,  Jan. 

24,  1891,  p.  88,  i  col. 

Notes  the  o<x;urrence  of  decay  in  trees  and  ascribes  a  particular  case  to  the  growth  of 
fnngoas  mycelium  in  a  post  near  by.  This  fungus  eventually  attacked  the  roots  of  the  tree. 
Another  tree  was  found  to  have  been  infect«d  by  mycelia  from  a  plank  iying  in  contact  with 
the  roots.     (J.F.J.) 

1139.  M. .     Destmetion  of  tree  roots  by  fongi.     <Agr.  Jour.  Cape   Colony,  vol. 

Ill,  Cape  Town,  Mar.  19,  Apr.  9,  1891,  pp.  169-170,  182-183. 

Notes  that  the  common  root  destroyers  of  South  Africa  are  Agarieus  melUus  and  Poly- 
porui ndpkuretts.  Gives  a  sketih  '>f  the  life  history  of  each.  For  tlie  first  he  recommends 
the  removal  of  the  earth  about  the  collar  of  the  tree  and  then  the  application  of  sulphate  of 
iron  or  sulphate  of  copper,  Hlliug  in  again  with  fresh  loam  For  Ptilyporus  there  is  no 
cure.  The  latter  gams  an  entrance  into  the  tree  trunk  through  wounds  in  the  bark 
(see  Gard.  Chron.,  '^1  ser.,  vol.  IX,  June  13,  1891,  p.  734,  2  col  )    (J.  F.  J.) 

ISO.  [Meehan,  Thos.]    Difeases  in  Bhododendrons.     <Meehan'8  Montby,  vol.  ii,  Ger- 

mantowu.  Pa.,  June,  1892,  p.  89,  1  col. 

Describes  the  work  of  a  funfrns  similar  to  that  attacking  pear  trees.  Also  notes  work  of 
rayceliuni  of  a  species  of  Agaricvi  attacking  the  roots.  Flowers  of  sulphur  destroyed  the 
Agaric  and  the  leaves  recovered  their  normal  green  color.  Suggests  that  copper  solution 
might  destroy  the  fungus  working  on  the  branches.    (J.  F.  J.) 

131.  Ollipf,  a.  Sydney.     IKieased  pepper  tree.     <Agr.  Gaz.  N.  S.  Wales,  vol. 

II,  Sydney,  Nov.,  1891,  p.  670. 

States  that  the  disease  is  due  to  a  fungus  arising  from  the  presence  of  honeydew  caused 
^      "   commends  kerosene         '  '  '     '        ' 

)  growth.    (J.F.J.) 

(See  also  Nos.  1046,  1062,  1082.) 


by  a  species  of  scale  insect.    Kecommends  kerosene  emulsion'as  a  remedy  for  the  scale  and 
tnus  a  preventive  of  the  fungous  ^ 


V.-DISEASES  OF  ORNAMENTAL   PLANTS 

32.  [Anon.J     [New  primula  diieaae.]     <Am.  Florist,  vol,  vii,  Chicago  and  New 

York,  Dec.  31,  1891,  p.  454,  ^^  col. 

Notes  a  mildew  of  primula  new  to  Great  Britain,  due  to  Ramularia  primulas  Thiini.  (J. 
F.J.) 

183.  [Anon.]     Pancratiamt  diseased.     <Gard.  Chron.,  3d  ser.,  vol.  ix,  Loudon, 

Feb.  7,  1891,  p.  182,  i  col. 

The  dlHoase  is  caused  bv  Saceharomyces  gUitinin.  Rocnmmendn  removal  and  burning  of 
soil  where  bulbs  are  growing,  and  destruction  of  all  diseased  j>ortions  of  ])lant8.  Soak  biilba 
in  solution  of  potassium  sulphide  and  use  every  means  to  have  healthy  plants.    (J.  F.  J.) 

34.  [A.vox.]     The  eamation  rust     <Gard.  and   Forest,  vol.  v,  New  York,  Jan.  13, 

1892,  pp.  18, 19,  figs.  2,  \\  col. 

Notes  the  extent  of  the  disease  in  this  country  caused  by  Uromyces  caryophyUinns, 
Thinks  cuttings  dipped  in  Bordeaux  mixture  will  lie  free  from  disease.    (J.  F.  J .) 
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1135.  Arthur,  J.  C.    Fangiu  oa  eaniatifliia.      <Aia.  Florist,  vol.  vii,  Chicago  tad 

New  York,  Jan.  7,  1892,  p.  4«2,  ^  col. 

States  diftenae  to  be  a  mst  known  long  ago  in  Europe  and  onlr  recently  broaght  tt*  thi< 
couutrv.  Tlie  fungtiA  may  berecognizMl  by  brown  spots  on  the  itskvea  iod  nieio»  ^^t u> ,«( 
an  iucU  louc.  filled  with  a  dark,  loose  i>owder.  which  readily  comes  off  on  tbe  lioKem.  n: 
gests  nse  of  oulv  healthy  cuttings,  clean  calti^atiun,  ana  furatgation  of  ^r^enhouK  «rb 
sulphur  before  planting  in  benches.    (J.  F.  J.) 

1136.  Halstkd,  B.  D.    a  chrysanthemum  Uight.     <Gard.  and  Forest,  vol.  iv,  N>w 

York,  Nov.  25,  1891,  p.  5(50,  J  col. 

Notes  peculiar  blotching  of  leaven  due  to  species  of  Septoria.  Givei*  brief  skrtch  4 
growth.    Spraying  with  copper  conifiounds  recommended.    (J.  ¥.  J.) 

1137.  Hai-stkd,  B.  D.     Altaznaiithora  leaf-blight      <Gard.  aod  Forest,  vol.  ^ .  New 

York,  Feb.  3,  1892,  pp.  56-67,  i  col. 

Describes  appearance  of  plants  affected  by  a  fungus  cloiiely  related  to  PkyOfitfirta  a>  <« 
ranthi.  Thinks  eiiher  Bordeaux  mixture  of  ammoniacal  cop^per  carbouMe  solntiwb  e>i<.q 
bo  an  etiectual  preventive.    (J .  F.  J.) 

1138.  HAL8TKD,  B.  D.    Petunia  blight.     <Gard.  and  Forest,  vol.  v,  New  York.  Mir. 

23,  1892,  p.  141,  i  col. 

Disease  due  to  Aseoehyta  petunia.  Describes  appearance.  Septoria.  perhaps Dev.as''-  f<r 
which  S.  petunia  is  provisionally  proposed,  was  also  found  on  leaves.  uiManes  can  If  b-  '^ 
in  check  by  use  of  fungicides.    (J.  F.  J.) 

1139.  Kellrrman,  W.  A.    Some  ftrngoni  pesti  of  greenhonse  planti.    <Joiir.  Colninbi» 

Hort.  Soc,  vol.  VII,  Columbus,  Ohio,  Mar.,  1892,  pp.  2tf-23. 

Gives  descriptions  of  rust  of  carnations,  caused  by  Uromyees  earyopAffUiiUM.  snddaisr'^i: 
off,  caused  by  species  of  Fythium.  The  best  preventives  «4'em  to  be  good  TenliUtion  ti  ' 
too  hi;;h  temperature,  and  good  cultivation.  In  the  discussion  Mr.  Warner  stated  ttiai  ^.i^ 
phur  could  be  used  to  advantage  in  arresting  the  damping-off  fungus.    (J.F.J) 

1140.  TnAXTEH,  R.    Fongns  in  violet  roott.    <Aiin.  Rept.  Conn.  Agr.  Exp.  ;>ta.  t'.r 

1891,  New  Haven,  1892,  pp.  166-167. 

Note.**  the  diseased  condition  of  violets,  which  may  or  may  not  be  connected  with  r>  ^ 
$ticta  vmUk  attacking  the  leaves.  Finds  a  funffus  on  the  root's  identified  as  Tkielavia  3«iv>  - 
which  is  the  same  as  Helminthottporium  fragw:  and  Torula  btuUola.  Considers  it  lUiuV''  ! 
if  the  fungus  is  wholly  responsible  for  the  diseas<*d  condition  of  the  violet  roots  (««  ^M' 
SU.  Rec.,  vol.  III.  June,  1892,  p.  773).    (J.  F.  J.) 

(See  also  Nos.  1039,  1044,  1063,  1107,  1175, 1220,  1222.) 


D.— REMEDIES,  PREVENTIVES,  APPLIANCES,  ETC. 

1141.  Alwood,  W.  B.    Treatment  of  diieaiei of  the  grape.    <Va.  Agr.  Esp.SU.  B.U 

No.  15,  Blacksburg,  Apr.,  1892,  pp.  31-43. 

Notes  the  amount  of  damage  caused  by  fungi  on  grapes,  and  treats  the  following  ti>pi  - 
Preparations  used  as  fungicides,  formolie  for  fungicides,  methods  of  preparation.  i-(»«t  ■?-' 
ner  of  treatment  of  vineyards,  results  of  tests  made  with  fungicides,  and  "Is  sprayt-*!  r  . ; 
unwholesome  ? "  Kecounncnds  use  of  fungicides,  esjiecially  weak  Bordeaux  mixture.  ki>«i  >^  - 
eludes  that  there  is  no  danger  fVoni  the  use  of  sprayed  grapes.    (J.  F.  J.) 

1143.  Andkrson     [H.  C.  L.J     [Fruit-tree  diieaaes.]     <Dept.  Agr.    N.  S.  WaV-. 

Bull.  No.  4,  Sydney,  Feb.,  1891,  pp.  25-26. 

Kefers  to  peach  rust  and  success  In  treating  trees  with  sulphate  of  iron.  Wood  .•-«-- 
used  a.s  fertilizer.  Large  doses  of  kainit  enabled  the  trees  to  throw  off  the  disease  liett.-  •  -n 
those  dressed  with  wood  ashes  or  lime.  Kecommends  spraying  trees  in  winter  with  1 1-"'.^'' 
of  sulphate  of  iron  in  8  gallons  of  water  and  applying  pouish  in  addition.    (J.  F.  J.f 

1143.  [Anon.]     A  new  fongioide.    <Am.  Florist,  vol.  vii,  Chicago  and  New  Vork. 

Mar.  3,  1892,  p.  640,  ^  col. 

Mentions  a  dry  powder  made  by  C.  H.  Joosten,  New  York,  that  when  appb^  :*  =*' * 
clouJ  of  Hiuokc  an(i  so  reaches  every  part  of  the  plant.    (J*.  F.  J.) 

1144«  [Anon.]     Copper  salts  for  the  prevention  and  palliation  of  the  potato  £iNft 

<Gard.  Chron.,  3d  ser.,  vol.  xi,  London,  Mar.  26,  1892,  p.  403,  i  col. 

Notices  the  work  of  Messrs.  Kobt.  Veitch  &  Son  for  the  prevention  of  the  disease.  j."« 
negative  results  with  the  copper,  but  successful  results  m  earthing  up.  Notes  al*"  •"'J  * 
consular  r<j>ort  records  the  successful  use  of  copper  sulphate  and  lime  for  potato  di^^a^  ^ 
France.     (J.  F.J.) 
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1145.  [Anok.]    Oopper  Mlation  [for  tomatoea].    <Oard.  Cbron.,  3d  ser.,  vol.  xz, 

LondoD,  Apr.  16,  1892,  pp.  505-606,  i  col. 

Givcui  directions  for  making;  Hpruyiiig  ftolution  with  4^  poandt  of  sulphate  of  oopper  dia- 
solved  in  3|  gallona  of  water  and  3^  poiiuda  of  carbonate  of  soda  and  ^  pound  of  niolasaca :  stir, 
allow  to  stiind  twelve  hours,  and  tiifu  dilute  with  22  gallons  of  water.  Spray  two  or  three 
times  during  seaiiou,  stopping  whvu  fruit  begins  to  color.  This  is  the  riMuedy  for  mildew. 
(J.F.J.) 

1146.  [Anox.]    Hiitory  of  the  Bordeanz  miztare.     <Rural  New  Yorkor,  vol.  l.  New 

York,  Oct.  17,  1891,  p.  741,  1  col. 

Gives  an  aceount  of  the  first  use  of  Bordeaux  mixture  as  a  fuuKicido,  aud  mentions  many 
experiments  since  made  with  it.  Notes  that  it  is  often  improperly  applied,  and  that  it 
should  not  be  used  as  a  spray  after  the  grapes  begin  to  o«>lor.    (J.  F.  J.) 

1147.  [Anon.]    Mildew  on  ■trawborzlM.    <Gard.  Cbron.,  3d  ser.,  vol.  xi,  Londoo, 

Jan.,  1892,  p.  58,  It  col. 

Considers  mildew  dun  to  method  of  cultivation.  Recommends  having  btHls  slope  toward 
south  and  plenty  of  nir  circulating.  In  house  cnlturo  keep  air  stirhng*and  strew  sulphur 
about.    Out  of  doors  iressiugs  of  Itordeaux  mixture  would  be  beuehcial.    (J.  F.  J .) 

1148.  [Anon.]     [Plum  rot]     <Ani.  Agr.,  vol.  l.  New  York,  Feb.,  1891,  p.  96,  ^^  col. 

Kecommends  ammoniaoai  copper  carbonate  solution  as  a  remedy,  spraying  flrst  when 
pluma  are  size  of  peas,  and  thereafter  every  six  or  seven  days  until  the  fruit  is  two-thirds 
grown.     (J.F.J.) 

1149.  [Anon.]    Potato  enltare.    <Anu.  Kept.  Sec.  for  Agr.,  Nova  Scotia,  f(»r  1890, 

Halifax,  1891,  pp.  60-65. 

On  11.62  notes  that  nitrogenous  fertilizers  increase  percentage  of  diseased  tubers;  with 
mineral  fertilizers  the  percentage  was  much  less.    ,J.  F.J.) 

1150.  [Anon.]    PoUto  diiease.    <Nat.  Provisioner,  vol.  iv.  New  York,  Mar.  19,  1892. 

Mentions  experiments  made  in  France  to  prevent  potato  disease  with  sulphate  ot  copper, 
lime,  and  water  called  "bouillie  Bordelaise."  States  that  the  additi(n  of  molasscn  enables 
the  mixture  to  stick  to  the  leaves  and  is  not  wushed  oQ'  by  rain.    (J.  F.  J.) 

1151.  [Anon.]    Potato  disease  and  the  oopper  treatment.    <Gard.  C^bron.,  M  ser.,  vol. 

XI,  Feb.  6,  1892,  London,  p.  178,  i  col. 

From  the  Morning  Pott  it  is  learned  that  the  Highland  and  Agricultural  Society  has  been 
conducting  experiments  on  potatoes.  The  spray  of  Bordeaux  mixture  has  entirely  failed  to 
restrain  the  fungus  of  the  potato  blight.    (M.  B.  W.) 

1 152«  [Anon. ]    RenseignementB sar la  maladie  dee  pommee  de'terre  et  sur  les  iraitemente 

eflBMtnte  en  1891.    <Chron.  Agr.  du  Canton  de  Vaud,  vol.  v,  Lausanne, 

Mar.  10,  1892,  pp.  94-99. 

A  notice  of  the  results  of  experiments  made  by  various  persons  at  different  places  to  pre- 
vent potato  rot.  The  principal  substance  usetl  M-as  Bordeaux  mixture  and  the  ti^eatmeut 
was  generally  successful.    (J.  F.  J . ) 

1153.  [Anon.]    Revue  Hortioole.    <Nonv.  Ann.  8oc.  d*Hort.  Gironde,  June,  1891, 

Bordeaux,  pp.  10&-109. 

A  note  on  the  successful  treatment  of  chlorosis  with  sulphate  of  iron.  Slates  that  chlo- 
rosis had  been  thought  to  be  due  to  lack  of  light,  improper  nutrition,  etc.,  but  the  chlorosis 
spoken  of  was  due  to  lack  of  iron.  The  renieiiy  consisted  in  scattering  around  each  dis- 
eased tree  in  February  250  grams  of  dry  sulpliate  of  iron.    (M.  H.  W.)  * 

IIM.  [Anon.]    Rust  in  wheat.    <Gard.  Cbron.,  3d  ser.,  vol.  x,  London,  Oct.  31, 

1891,  p.  521,  i  col. 

Quotes  from  Mark  Lane  Express  in  relation  to  prize  of  £10,000  offered  in  Australia  for 
snecessful  preventive  of  wheat  rust.  A  solution  ot  copper  sulphate  (I  part  to  400  of  water) 
destroys  the  vitality  of  the  sporcH,  and  spraying  with  1  ounce  of  sulpliate  of  iron  in  a  callon 
of  wat^r  retarded  appearance  of  rust,  destroyed  the  rust  when  it  appeared.  an<l  prevented 
its  appearance  for  fourteen  days  afterward.    (J.  F.  J .) 

1155.  [Anon.]    Rutin  wheat    <Agr.  Gaz.  N.  S.  Wales,  vol.  iii,  8idm»y,  March, 

1892,  pp.  221-226. 

Gives  the  substance  of  the  recommendations  of  the  wheat  conference  in  relation  to  treat- 
ment for  rust.    ( J .  F.  J . ) 

1156.  [Anon.]    Spraying  to  prevent  damage  by  froat.     <Aui.  Oard.,  vol.  xiii,  New  York, 

Apr.,  1892,  p.  226,  i  col. 

States  that  when  there  is  danger  of  a  frost,  if  the  plants  be  sprayed  in  the  early  morning 
with  clear,  cold  water  serious  damage  will  be  prevente<l.    (J.  F.  J.) 
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1157.  [Anon.]    Theblaek  knot  of  the  plum  and  ehmry.     <Aid.  Gard.,  vol.  xiii,  New 

York,  Aug.,  1892,  pp.  478-480,  pi.  2. 

MeDtion  of  the  osaal  methodii  of  eradicating  black  knot,  that  in^  cutting  oot  and  bani:?: 
and  an  oatline  of  the  New  York  8tate  law  paaaed  against  allowinj^  tli€  diiMa^e  to  rti  ^  l 
in  orchards.    (J.F.J.) 

1158.  [Anox.]    The  itniwbeRy  leaf  diiease.     <GaTd.  Chron.,  3d.  aer.,  vol.  x.  bin 

doD,  July  11,  1891,  p.  53,  fig.  I,  *  col. 

Refers  to diftease  caused  by  SphcereUa  fraffarita And  rives  as  a  remedy rarbmute of •  •i:-' 
3  ounces,  dissolved  in  1  quart  of  water,  diluted  with  SO  lerallons  of  water;  diseased  l<-i  o 
should  also  be  burned.    (J.  F.  J.) 


1159.  fAxoN.l    Thetreatmentof  diMaaainplaiitsbymeaiiiof  ooppereompoBBd.   <Gar<i. 

Chron.,  3d  ser.,  toI.  x,  Loudon,  Aug.  15, 1891,  p.  196,  ^  col. 

Ki^^Bra  to  sneceHftfnl  treatment  of  i>otato  diseases  by  lime  and  rttpper  sulphate;  the  i^rj^ 
also  uhihI  for  disea.sf  of  sugar  beets  caused  by  Peronotpora  Khaehtit.    (J.  F.  J> 

1160.  [Anon.]    Yannorel*t  applianoaa  for  the  treatment  of  tcaleoa  orange  tnci,  tb 

pear-leaf  dog,  and  other  peoti.     <  .4gr.  Jour.  Cape  Colony,  vol  i v,  Cape  Tow  n. 

Oct.  8,  1891,  pp.  80-82. 

Describes  the  various  appliances  nsed  for  both  insecticides  and  fnngicidee.    (J.F.J..- 

1161.  [Anon.]    Visit  to  AngasUm  dittziot     <Gard.  aud  Field,  vol.  xvii,  Adelaide, 

Feb.,  1892,  pp.  184-186. 

Notes  successful  use  of  eau  celeste  in  combating  the  shot-hole  fnngns  of  apTi(»t  tm-*. 
Pea"  and  A]}ple  scab  also  treated  snocessfuUy.  (lives  a  statement  of  discnrsioD  on  n*ru: 
fuugicidej)  to  prevent  fungous  dirteases,  such  as  scab,  curl-leaf,  lieet  disease,  etc    <J.  F.  J.t 

1162.  Armstrong,  L.    Carnation  diaeaM.    <Am.   Gard.,   vol.  xiii,  New  York,  Pec. 

1892,  p.  762,  i  col. 

Kotos  that  the  disease  can  be  checke<1  by  nsins  sulphur  compound,  made  by  RoUi^^tn'C 
sulphur  and  quicklime  t«»  intense  heat;  lue  1  gilTof  this  to  2  gallons  of  water, 'and  h\r.:i:^ 
the  plants  t  wu*»»  a  day.    Compound  seems  to  act  by  promoting  ht^Ithy  root  action.    «J.  K  -  • 

1163.  Arthur,  J.  C.  Eeport  of  the  botanical  department  [of  the  Indiana  Agiiealtanl  Sipen 

ment  Station].     <Fourth  Ann.  Rept.  Ind.  Agr.  Exp.  Sta.  for  1891,  Feb..  Ml, 

pp.  23-28. 

Gives  A  brief  notice  of  the  work  of  the  station  to  prevent  diseased  of  t-om,  oats.  ^^«t 
potatoe.s,  lH*et.<«,  and  carnations.    (J.  F.J.) 

1164*  Babo,  C-.  vi>N.    Sulphuring  vinei  for  Oidiom.     <Agr.  Jour.  Cape  Colouj.  ^>»1- 

IV,  Cape  Town,  Oct.  22, 1891,  p.  100,  \  col. 

Gives  directions  for  use  of  sulphur  for  Oidium,  and  states  that  rain  caoses  ittolo'  it* 
effect!  veuesa.     (.I.F.J.) 

1165.  Barmy,  Dr.    Preservation  eontre  lee  geMei  de  pxintempo.    <Prog.  Agr.  et  Vit.. 

9tb  year,  No.  27,  Montpellier,  July  3, 1892,  pp.  5-6. 

It  has  l)eeu  Ion:;  known  that  the  production  of  artificial  clouds  by  burning  far  nuy  ?*** 
vent  the  killing  of  buds  by  frost  in  the  spring.  The  author  recommends  usmg  thi*  t-^*' 
ment  mtt  only  m  spring,  but  during  all  the  winter,  when  frost  is  expected  to  occar.  »o  a:  r^' 
preserve  the  entirt?  growth  of  the  vineyard.    (T.  H.) 

1166.  Bedford,  8.  A.    Smnt  •<Exp.  Farms  Rept.  for  1891,  Ottawa,  1892,  p. 252. 

Notes  occurrence  of  smut  on  wheat  in  Province  of  Manitoba,  and  gives  details  of  »sT»n 
inoiits  made  in  1889  for  prevention.     BInestone  gave  better  results  than  salt  or  9e»\dy: 

(J.F.J.) 

1 16T.  Blersch,  F.    Bluestone  for  iteeping  grain.    <  Agr.  Jour.  Cape  Colony,  vol.  p 

Cape  Town,  Sept.  10, 1891,  pp.  61, 62, 1  col. 

Givo«  formnla  for  steeping  wheat,  and  stJktes  that  a  ^  per  cent  solution  of  vitriol  » "'r-: 
enouffh  to  dt-stroy  smnt.  Does  not  recommend  the  .Tensen  hot-water  treatment  bf^'a";'^  * 
the  ditiirulty  of  maintaining  the  water  at  the  s)>ecifled  temperature  of  132<^tol35^F.  (J-  ^  -^ 

1168.  Blersch,  F.    Steeping  grain  in  vitriol     <Agr.  Jour.  Cape  Colony,  vol.  iv. 

Cape  Town,  Aug.  27, 1891,  p.  46,  i  col. 

Refers  to  exiierience  of  Gilflllnn  (see  No.  1187),  and  states  bis  belief  that  thebsd  r^^cV 
from  tlie  use  of  vitriol  were  due  to  other  circumstances,  such  as  seed  wheat  passing  thrc  i.t 
a  threHliin;;  machine,  soaking  wheat  too  long  and  then  sowing  in  dry  weather,  or  U>i(  «• 
lime  in  the  soil.     (J.  F.J.) 

1169.  "Boston  Situurb."     Sand  and  damping  oft     <\in.  Card.,  vol.  xiii.  New  V«Tk. 

Apr.,  1892,  p.  226,  i  col. 
Saya  the  use  of  a  layer  of  sand  might  prevent  damping  off  of  cuttings.    (J.  F.J.) 
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1170.  Brunk,  T.  L».     [Spraying  ezperimenta  and  apparatni.]     <Foiirth  Aun.  liopt.  Md. 

Agr.  Exp.  Sta.  for  1891  [College  Park],  1892,  pp.  381-399,  fig8. 7. 

DeHcribea  experimentii  with  apples  to  prevent  (ieprpdations  by  insect^t  aud  funjfi.  (iivM 
aecoaut  of  variouH  fungicides,  mictt  »h  amiiinniacal  copijer  t'urboutitc  solution,  cairi>onate  of 
copper  ami  rarbonate  of  ainraonia,  kerosene  emulHioii  oml  coppc^r  rarb<»nat4)  (i>ach  imed  in 
combination  with  Paris  green;,  ami  improved  ammoniacal  copper  carbonate,  lielieves  kero- 
sene eraiilHion,  copper  carbonate,  and  rari4  ^reen  mixture  to  be  elfective  in  combating  both 
insect«  and  fungi  attacking  apple  and  i>ear.  Givi'S  successful  results  of  Hpra.ving  wuter- 
melon,  cucumber,  muskmelon.  pumpkin,  and  sriu^tsh  vines  with  Bordeaux  mixture  to  con- 
trol Olofosporium  litnUmuthianum.  Tomatoes  attacketl  by  Cladotporium  fulvum  were 
sprayed  with  Bordeanic  mixture  and  carhonalo  of  copper  mixture,  but  with  little  succesH. 
Strawberry  leaf-blight  was  succe^HfuIly  treated  with  ammoni'ical  copper  carbonate  Kolution 
and  BcirdcAnx  mixture.  Blackberry  riist  also  treated,  but  without  apparent  succchs.  The 
nso  of  fungicides  combined  with  grubbing  out  infected  plants  will  eradicat«  this  disease  in 
time.  Quince  le:if-bMght  was  treated  successfully  with  Bordeaux  mixture  two  times  in 
earlv  spring,  and  copper  carbonate  and  cjirboniite  of  ammonia  mixture  two  or  three  times 
in  the  latter  part  of  tne  season.  Descriptions,  wUh  Uiustrations.  are  given  of  various  forms 
of  spraying  apparatus.    ( J.  F.  J .) 

1171.  BuTZ,  Gko.  C.    Infbrmation  on  spraying  fraita     <Pa.  8tate  College  Agr.  Exp. 

Sta.  Bull.  No.  19,  State  College,  Apr,  1892,  jip.  13,  Hgs.  6. 

DescrilM'M  results  of  spraying  to  destroy  both  insect  and  fungous  iwsts,  giving  formulas 
for  Bordeaux  mixture  and  ammoniacal  carbonate  of  copiier,  together  with  deNcriptiou  and 
figures  of  various  forms  of  pumi»s.     {J.  F.J.) 

1172.  Chester,  F.  D.    A  few  oommon  diieaaei  of  oropt  and  their  treatment     <Del.  Agr. 

Exp.  Sta.  Bull.  No.  15,  Newark,  Jan.,  1892,  pp.  16. 

Discusses  the  present  status  of  treatment  of  vine  diseases  by  means  of  Borfle>aux  mix- 
ture. cop]>er  carbonate  in  suspension,  crioper  soda  hyfiosulphite.  Johnson's  mixture  (cop])er 
sulphate  and  ammonium  carbonate),  and  c<}pper  and  anuuouium  carbonate  mixture.  Both 
copper  soda  hyi)osulphite  and  Johnson's  mixture  injured  the  foliage,  while  the  copi)er  and 
ammonium  carlK>nato  mixture  it  i»  believed  prouiise^  good  result^.  In  discussion  of  pear 
leaf-blight  considerH  that  Bordeaux  mixture  and  Paris  green  will  give  good  results.  In 
treatment  of  peach  rot  records  good  results  from  use  of  copper  and  ammonium  carbimato 
mixture.  Sovenil  diseases  of  ]M>tato  are  discussed,  viz.  that  caused  by  Fhytophlkora  itifas- 
tarn  (which  can  be  controlled  by  Bordeaux  mixture),  a  bacterial  disease,  and  one  caused  by 
Maerogporiuv^  solani.  This  last  is  also  kept  in  <'heck  by  Bordeaux  mixture.  Directions 
are  given  for  the  preparation  of  the  various  fungicides  meutlone<l  in  the  bulletin.    (J .  F.  J.) 

1173.  Chester,  F.  D.    Spraying  with  sulphide  of  potaninm  for  the  seab  of  the  pear.    <D6]. 

Agr.  Exp.  Sta.  Bull.  No.  7,  Newark,  Mar.,  1890,  pp.  11-14. 

Gives  detailH  of  exjteriments  for  treatment  of  Futieladium  pyrinum.  The  .nolution  of 
|totassium  Hulphide  had  a  strength  of  1  ounce  to  a  gallon  of  water,  and  thr>  Aprnyeil  trees 
produced  about  2o  per  cent  more  marketable  fruit  than  the  unnprayed.    (J.  F.  J .) ' 

1174.  Chuard,  E.    Adherence  anz  fenilles  des  plantes  de  composes  ooivriqaes  doBtines 

combattre  lenw  maladies.      <Chroii.   Agr.  du    Canton    de    Vaiid,   vol.   v, 
Lausanne,  Mar.  10,  1892,  pp.  99-101. 

Kefers  to  results  obtaine<l  by  Girard  and  not€s  difference  in  those  from  his  own  experi- 
menta.  In  order  of  adhesiveness  Girard  found  Perret  mixture  to  stand  first,  Masson  mix- 
tare  second,  and  onlinary  Bordeaux  mixture  last.  Chuard  found  eau  c61este  to  be  first, 
Masson  mixture  second,  and  Bonleaux  mixture  thinl.  Believes  difierent  results  arine  from 
diflereut  formula)  used  in  the  two  cases.  Experiments  were  mad<>  with  plants  attacked 
by  Peronospora.    (J.  F.  J.) 

1175.  COBB^  N.  A.    Dialogue  conoeming  the  manner  in  which  a  poisonoiu  spray  does  its 

work  in  preventing  or  cheeking  blight.     <Agr.  Gaz.  N.   8.  Wales,  vol.  ii, 

Sydney,  Dec.,  1891,  pp.  779-786,  figH.  6. 

Descrilios,  in  the  form  of  a  dialogue,  blight  of  the  rose,  with  its  mode  of  growth,  and 
method  of  treating  it  by  spraying  with  fungicides.  Deals  esi)ecially  with  the  latter  sub- 
ject, stating  that  three  sprayings  of  tliree  seconds  each,  with  iutorvaliibetweou  long  enough 
to  l>ecome  dry,  were  more  effectual  in  spreading  the  fungicide  than  one  spraying  of  nine 
consecutive  seconds.    (J.  F.  J  ) 

1176*  C[ooKE],  J.  H.    The Kalta potato  disease.     <Medit.  Nat.,  vol.  ii,  Malta,  .Fnne, 

1892,  pp.  194-195. 

Not«s  the  destruction  of  potatoes  c.iused  by  PhytophtJiora  infestans,  and  states  tlist  sul- 
phate of  iron,  1  ounce  to  4  gallons  of  water,  proved  an  etfcctivo  remedy.    {J.  F.  J.) 

1177.    Craig,  John.    Annual   report  of  the  horticalturist.— Fungicides.     < Exp.  Farms 

Ann.  Rept.  for  1891,  Ottawa,  1892,  pp.  144-148. 

Givea  resultn  of  experiments  with  fungi«ides  for  the  prevention  of  apple  scab,  a  modifle<l 
«*an-celeste  solution  giving  the  best  results;  for  grape  mildew  and  gooselwry  mildew, 
]iotassium  sulphide,  1  ounce  in  3  gallons  of  water^gave  the  best  results.  Directions  for 
raak iug  copper  carbonate  solutions  are  given .     ( J .  F.  J . ) 
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1178.  Craig,  John.    Apple-ioab  rvmedy.     <[ Orange  Jadd  Farmer^yol.  xi,  Chie^gD, 

Mar.  19, 1892,  p.  180,  |  col. 
Gives  directions  for  making  carbonate  of  ropi>er  at  borne.    (J.  F.  J.) 

1179.  Davis,  G.  C.    Banefltt  of  lime  with  the  anenites.     <Fanu,  Field,  and  Stockman, 

vol.  XV,  Chicago,  Feb.  27,  1892,  p.  200, 1  col. 

States  that  Bordeaux  mixtnre  in  connection  with  arsenites  is  uscfal  both  a«  as  issef 

ticidc  and  a  fungicide.    Recororaends  -4  TM>and»  of  lime  and  2  i»onnd8  of  copper  sulpbttr  u>  * 

'    '       '         .-••«.-        ^jj^j  ^jf  gQm^  arsenite  to  the  barrel.    London  piiTp!*« 


barrel  of  water,  adding  ^  to  ^  of  a  poi 
Paris  green  may  be  nwti.    (J.  F.  J .) 


1180.  Desprissis,  J.  A.    Meohanical    application  of  imectieidei.    <A<p'..  Gaz.  XS. 

Wales,  vol.  ii,  Sydney,  Oct.,  1891,  pp.  600-608,  pi.  2,  figs.  15. 

Describes  various  forms  of  apparatus  for  the  distribution  of  fungicides  ami  in**r;r:iW 
Chief  among  them  is  the  "  Strawsonizer''  and  the  Vermorel  spraying  pomp  and  v.\-iii\ 
(J.F.J.) 

118 1.  K. ,  C.     Steeping  grain  in  tnlphnr  and  lime.     <Agr.  Jour.  Cape  CoIoiit. 

vol.  IV,  Cape  Town,  Oct.  8..  1891,  p.  &4,  ^  col. 

States  that  seed  8oake<l  in  a  mixture  of  sulphur  and  lime,  20  pounds  of  each  in  100  o:ail«Mi«of 
water,  produced  a  crop  entirely  free  from  smut.    This  was  especially  so  with  oats.    (J.  F.J  • 

1182.  Falconf.r,  [Wm.].    Gooteberry  mildew.    <Meehan's  Monthly,  vol.  u,  Geruiio 

town.  Pa,,  1892,  p.  61,  i  col. 

Mulching  grr»und  may  act  as  a  partial  preventive.  Budding  with  Mlssonri  ntmct 
increases  the  disease.  Locality  and  cultivation  have  much  to  do  with  its  pre»rijuc  or 
absence.    (J.F.J.) 

1183.  FiscHKR,  A.    Remedy  for  the  potato  diaeaae.     <Agr.  Jour.  Cape  Colony.  voL 

IV,  Cape  Town,  Oct.  22, 1891,  p.  99,  i  col. 

Xoteegnod  results  obtained  by  Aim6  Girard  in  use  of  Rordeaux  mixture  (lOO  parr^  nf 
water,  2  parts  bluestone,  and  2  parts  of  lime).    (J.  F.  J.) 

1184.  G. ,    Fmigni  on  carnations.    <Am.  Florist,  vol.  vii,  Chicago  and  New  Yurk, 

Jan.  7,  1892,  p.  462,  ^^a  col. 
Advises  coating  pipes  [in  greenhouses]  with  sidphnr  for  prevention  of  diseaiie.    !J.  T.i ) 

1 185.  G. ,  W.  W.    The  potato  disease  qnestion.     <Gard.  Chron.,  3d  scr.,  rol.  x. 

London,  Dec.  5,  1891,  pp.  671,  672,  2  cols. 

Thinks  it  fairly  established  that  the  Bordeaux  mixture  is  a  remedy  for  Phytc^htkm- 
Advises  the  selection  of  seed  which  will  produce  good  crops,  yel  with  tope  suitable  f«r 
treatment.    (M.  B.  W.) 

1186*   Gai.'DNBr,   Edw.    Steeping  grain  in  sulphur  and  lime.    <Agr.   Jour.  <'ap« 

Colony,  vol.  iv.  Cape  Town,  Oct.  22,  1891,  p.  95,  i  col. 

Recommends  for  smut,  soakin<;  in  solution  of  1(  pounds  of  sulphur,  3  pounds  UiR<".^r<!  i 
gallons  of  water,  letting  it  stjiiidfor  eighteen  hours,  stirring  it  thorougnlv  after  the  at-' 
eight  hours.    (J.F.J.) 

118T.  GiLFiLLAN,  £.  T.    Steeping  grain  in  vitzioL     <Agr.  Jour.  Cape  Colony,  vol. 

IV,  Cape  Town,  July  30,  1891,  p.  18,  i  col. 

States  thnt  steeping  grain  in  vitriol  for  smut  prevents  germination,  while  the  iiite  of  ItB** 
was  very  satisfactory.    (.1 .  F.  J.) 

1188.  GiLLETTK,  C.  P.    Bzpezimvits  with  arsenites.    (Combining  axtenitas  with  fasgi- 

ddes.)      <Iowa  Agr.  E.^p.  Sta.  Bull.  No.  10  [Ames],  Aug.,  1890,  pp.  416-41^. 

Gives  details  of  etfects  of  combination  of  arsenites  and  fungicides  on  foliage.  Slatts  "r 
London  purple  in  combination  with  Bonleaux  mixture  did  not  in  the  least  iiyiire  pru-  ^ 
plum  foliage  in  proportion  of  1  pound  to  50  gallons  of  liordeaux  mixture.  One  pouDtl  f  1 
gallons  in^iiired  plum  to  an  extent  of  10  per  cent,  but  apple  not  at  all.  London  parpt'  ^''^ 
combined  with  simple  sulphate  of  copper  solution  was  very  injurious,  even  when  lueA  .»t  *^f 
rate  of  1  pound  t-o  200 gallons  of  solution.  Applied  with  water  in  this  proportion.no  mi  :y< 
would  result.  The  arsenites  when  combinetl  with  ammoniacal  cop[>er  carbonate  are grfr  rali 
lesA  injurious  than  when  used  with  water  alone.     (J.  F.J.) 

1189.  GoFF,  E.  8.    Experiment  in  the  treatment  of  apple  scab.     <Eighth  Ann.  B«pt 

WIm.  Agr.  Exp.  Sta.,  Madison,  1892,  pp.  160-161. 

Brief  statouient  of  results.  Fungicides  uso«l  were  copper  carbonate  dissolve*!  in  a-urr '  » 
and  8U8pended  in  water,  sulphur  powder,  and  mixture  No.  5.  The  last  was  moat  cffic;*'  ■'''^ 
but  it  injured  the  folisge.  The  results  show  that  spraying  befon^  the  flowers  oj*n  *  ^^ 
important.      (J.F.J.) 
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1190.  GoFF,  E,  S.    Treatment  of  the  poUto  blight.    <£igbth  Ann.  Rept.  Wis.  Agr. 

Exp.  Sta.,  Madi8on,  1892,  pp.  138-141,  figs.  2. 

Given  rcaultd  of  a  serien  of  experiments  vrith  Bordeaux  mixture  of  varying  HtreuKtlm. 
The  treatment  wah  snccessftil,  an  shown  by  an  increased  yield  and  freedom  from  iillt;lit 
(J.F.J.) 

1191.  [GooDELL,  H.  H.]    Fourth  Annual  Beportof  the  Hatch  Agricultnral  Experiment  Sta- 

tion of  the  Kaeuushosetts  Agxienltnral  College,  Amherst,  .Jan.,  1892,  pp.  14,  pi.  1. 

On  pp.  U  and  12,  under  hea<l  of  "  horticultural  division."  mentions  favorable  results  of 
experiments  with  fuiiKi<'idc6  to  prevent  apple  scab,  p«ach  and  plum  rot,  pear  and  plum 
leaf-blight,  and  potato  blight  and  rot.    No  detaiU  are  given.    (J .  F.  J .) 

1192.  Halsted,   B.   D.     Field  ezperimenta  with  soil  and  black  rots  of  sweet  potatoes. 

<N.  J.  Agr.  Exp.  Sta.  Special  Bnll.  M,  New  Brunswick,  Nov.  23, 1891,  pp. 

1-17,  pi.  1. 

trives  details  of  oxporiments.  with  list  of  manures  use<l  (see  Exp.  Sta.  Koc,  vol.  iii, 
May,  1 892,  p.  703) .    (J.  F.  J. ) 

1193.  H[alsted],  B.  1).     Spraying  against  pear  Might.     <Ganl.  an<l  Forest,  vol.  in,  * 

New  York,  Oct.  15,  1890,  p.  505,  i  col. 

Notes  the  value  of  Apraying  for  prevention  of  leaf-blight,  and  the  saving  of  a  considerable 
amount  of  money  on  the  crop.    (J.  F.  J.) 

1194.  Hammond, .    Spraying  fruit    <Farm,  Field,  and  Stockman,  vol.  xv,  Chi- 

cago, Feb.  6,  1892,  p.  127,  |  col. 

Statea  that  spraying  apple  t«H«  (Wythe  variety)  with  London  purple,  followed  by  a  fungi- 
cide,  caused,  alter  n  second  double  spraying,  the  leaves  to  fall  from  many  trees.  Ben  I3avis 
apnle  was  not  injured  by  a  similar  treatment.  Vines  sprayed  with  various  solutions  of 
sulphate  of  cojiper  and  sulphate  of  iron  varied  in  their  loss  of  fruit  by  black  rot  from  lU 
to  80  per  cent.    The  best  remedy  was  considered  to  be  2  ])ound8  of  sulphate  of  copper,  2^ 

lounds  of  carbonate  of  Hoda,  and  1|  pints  of  ammonia  to  4U  gallons  of  water.    Believes  the 

atter  might  be  increase<l  50  per  cent.    (J.  F.  J.) 

1195.  HiNK,  J.  S.    Praotioal  spraymg  at  Ohio  Experiment  Station  in  1891.    <Jour.  Co- 

Iambus  Hort.  See,  vol.  vi,  Colnmbus,  Sept.,  1891,  pp.  93-96. 

Gives  a  statement  of  the  work  of  the  station  to  prevent  fungous  diseases  and  destroy 
insect  pests.  Notes  that  a  dilute  Bordeaux  mixture  (4  pounds  of  lime  and  4  pounds  of  copper 
Rulpbate  to  50  gallons  of  water)  was  as  eOe^^ti  ve  in  preventing  apple  scab,  leaf -spot,  etc.,  as 
the  old  formula  of  G  pounds  of  copper  sulphate  and  4  pounds  of  Imie  to  22  gallons  of  water. 
Claims  the  former  is  better  for  several  reasons.  Considers  Bordeaux  mixture  gave  the 
best  results  of  aiw  fungicide  used,  the  dilute  form  giving  as  good  effects  as  the  other  for 
many  diseases.    (J.  F.J.) 

1196.  Humphrey,  J.  £.  Preventive  treatment  [of  fongoos  diseases  of  plants].    <Ninth 

Ann.  Rept.  Mass.  Agr.  Exp.  Sta.  for  1891,  Amherst,  1892,  pp.  235-248,  pi.  1. 

Discusses  the  fiubject  from  the  points  of  hygienic  treatment  and  the  use  of  fungicides,  lay- 
ing special  stress  upon  good  and  clean  cultivation.  Descrilx^.s  the  method  of  preparation  of 
various  fungicides,  giving  addresses  of  timis  supplying  chemicals,  with  prices.  Mentions 
also  methods  of  application  of  fungicides,  and  ^ivcs  addres.s^'s  uf  manufacturers  of  .nnraying 
pumps.  Cautions  the  farmer  against  an  unwise  use  of  the  fungicides,  and  details  some 
experiences  of  those  who  have  used  the  remedies  lecommeuded.  In  the  concluding  pages 
discusses  various  sorts  of  smut,  those  affecting  oat^,  barley,  wheat,  corn,  rye.  and  onions, 
giving  directions  for  using  the  hot-water  trestmeut  [of  Jensen].  The  plate  illustrates  the 
TOrms  of  smut  affecting  various  grainn     (J.  F.  J.) 

1197.  James,  Joseph  F.    Spraying  for  the  prevention  of  plant  diseases.    <Sci.  Am.  Sup. 

vol.  xxxiii,  New  York,  May  2,  1892,  pp.  13635-13636. 

Reviews  in  detail  the  advances  made  in  this  country  and  elsewhere  during  the  past  twenty 
years  in  the  treatment  of  plant  diseases  and  the  prevention  of  insect  in^juries.  Considerable 
space  is  devoted  to  a  discussion  of  spraying  from  a  hygienic  standpoint.    (U.  T.  G.) 

1198.  James,  Joseph  F.  Wheat  rust  and  smut    <Scieuce,  vol.  xx,  New  York,  Aug. 

12,  1892,  pp.  93-94,  i  col. 

Calls  attention  to  error  made  in  Bulletin  No.  83  of  the  experiment  Htation  of  Michigan, 
where  treatment  for  wheat  Hmut  is  recommended  for  wlieat  rust  (Hce  also  Cult,  and  Count. 
Gent.,  vol.  LXII,  Aug.  11,  1892,  p.  506).    (J.  F.  .1 .) 

1199.  Jensen,  J.  L.    Hot-water  treatment  for  fnngons  [sic]  diseases  of  cereals.    <^Ani. 

Agr.,  vol.  LI,  New  York,  July,  1892,  pp.  410-411,  1  col. 

Kefers  to  idea  that  this  treatment  will  prevent  rust,  but  does  not  believe  it  will  be  at  all 
efficacious.  States  that  difference  in  climate  causen  a  difference  in  length  of  time  the  seed 
should  be  treated  for  smut,  being  longer  in  warm  than  in  cold  climates.  Believes  sprinkling 
grain  before  immersing  in  hot  water  preferable  to  soaking.  In  his  •"  improved  raetliml  "the 
basket  with  the  hot  grain  is  placed  fortwo  minutes  in  a  closed  box..  It  is  then  spread  on  the 
floor  and  stirrwl  for  some  minutes  with  a  rake.  Ik-lie ves  it  would  be  best  not  to  sow  grain 
until  four  days  after  treating.    (J.  F.  J.) 
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moo.  Kino,  Wm.  R.     8tim  in  lemons.     <Fla.  Disp.  Farm  and  Frnit  Grower,  n.  arr.. 

vol.  IV,  Jacksonville,  Aug.  18, 1892,  p.  W5,  i  col. 

GIveM  direr tioiis  for  treatment  of  diseaAe,  ncrapinj;  off  inini,  cuttinj;  awav  di^eaaril  ^4rV. 
aud  washing  with  MoMuater  and  Miller'it  ioAecticide,  al«o  apraving  with  »ame  M.Iat  c 
Th(*  Hores  were  jNtiDted  with  .shellac  varnish  and  the  tn»j§  fertilized  with  10  pMiul-^  <ii' 
atilphat<*  of  iMitaah  <;ach.    (J.  F.  J.) 

1201.  Kinney,  L.  F.    FangioidM  and  inseotieidet.     <K.  T.  Agr.  Exp.  Sta.  BulL  No.  15. 

Kingatou,  Apr.,  1892,  pp.  11-25,  figs.  6. 

(vivos  the  formula  fur  Bordeaux  mixture  and  ammoniacal  copper  carbonate  soloti«in  .  N» 
the  prices  for  copper  rompoundn.  DeacrilK's  apparatus  for  sprayini;.  the  knapeack  Rpri\''- 
and  "  Perfection  '  outfit.  DiM-usscH  the  une  of  funcicidea  in  ti-eatinj!  black  rot  ot  p'lf"  v 
niainlv  hv  quoting  from  U.  S.  IVpartment  of  Aj^riculture  Reports,  eiving  tinieof  tn^-i:..  r- « 

_-».!  ..:...*       *. .»....! _1 ».  ..  i» iM,:..    A  i? w:*«     w-.ii     V_     n    Jli    ...  —    _^>_     ^       .. 


and  cost.'   For  amde  Hcab  quotes  from  Ohio  Agr.  Exp.  Sta.  Bull.  No.  9,  voL  iv.n.  «er..  n 

mending  dilute  fiordeaux  mixture  (4  pounds  of  sulphate  of  copper  and  4  pounds  of  ltnj«-  >: 

gallons  of  water).    Paris  green  may  be  used  with  the  Bordeaux  mixture  u  an  ih^ 


1202.  Lode  MAN,  E.  G.    Combinatioiu  of  ftmgieidM  and  ^naeetieidflo,  and  nme  n«v  fingi 

ddes.     <Cornell  Univ.  Ajn*.  Exp.  Sta.  Bull.  No.  a^,  Ithaca,  X.  Y.,I>ec..l>^i*.. 
pp.  315-33X. 

Gives  detail.H  of  evperimonts  with  carbonate  of  copp<-r,  sulphate  of  copper,  liylrat*^  "f 
copper,  borate  of  copiHT.  and  chloride  of  copptT,  all  unetl  iu  combination  with  ai>*nc'«-. 
The  resiilt.s  of  the  exjterimentsi  are  briefly  as  follows:  The  effe<*t  of  ammoniacal  car'«'.ii'- 
of  cou|»er  as  a  fun;iielde  is  not  lessened  m  hen  Pari n  green  or  London  purple  is  addeil,  u  r| 
gave  better  results  with  1)  ouneesin  1  pint  of  ammonia  than  double  the  quantity  iu22.:t'.i-  r» 
of  water ;  but  the  conibinat  ions  have  a  caustic  eflect  on  the  foliage  of  most  plants.  Sni--:  tt^ 
of  copper  with  Paris  greeu  and  London  pur]>lo  forme<l  an  nnsatisfactorr  c^-nlnrsar  - 
hydrate  of  coiiiK»r  alone  is  not  as  eflective  as  when  applied  with  fiori)ean\  m'\'i- 
altluiugli  it  did  little  injury  to  the  foliage:  boratoof  copfieriKis  little  f ungicidal action  .•'*•<  "! 
coinbiuaiion  w  itli  ursenites  is  caustic;  chloride  «>f  copper  gave  l»etter  result*  thaa  to*  t  ■ : 
deaux  uiixtun'.  but  it  must  be  weak  (li  ounces  in  22  gallons  of  water  injare«l  th.*  fi»li>.'  •'" 
apple  and  pe;irh  tre«s).  Mention  ih  matle  of  expi'rimeuts  iu  other  places.  In  a  note  tp  f  • 
the  fornuilic  tor  Uurdeaux  mixtui-e  and  ammoniacal  carbonate  of  copper  are  ^iveo.  i  ' 
only  sueeessful  combination  yet  found  is  with  Bordeaux  mixture  and  the  arsenite*.  "W  •  i 
Auimcniiaonl  carbonate  and  the  arseuites  the  foliage  is  usuallv  seriously  injured  (-ef  ->• 
Exp.  Sta.  Kee.,  vol.  iii.  Washington,  Mar,,  18»2,  pp.  524>526l.    (J.  F.J.) 

1203.  Marlatt,  F.  A.     A  good  spraying  outfit  for  the  general  fhut-grovw.     <AgT 

Sup.  Kansas  Weekly  Capital,  Topeka.  Mar.  3. 1892. 

Mentions  various  sprayinc:  machines  iu  nsa,  and  gives  a  list  of  articles,  with  priee*  n^^*- 
sary  t(»r  the  work.    Give^  also  addresses  of  tirms  manufacturing  pum(«a      iJ.  F.  Ji 

1201.  Mavnaki),  S.  T.    Experiments  with  ftmgicidei  and  insecticides.     <MnHs.  IHul 

Agr.  Kxp.  Sta.  Bull.  So.  17,  Amherst,  Apr.,  1892,  pp.  1-32,  pi.  11. 

A   rejMirtof  work  done  at  the  station,  at  Northlwro,  acd  by  vainous  individual*  nr.ArT 
the  din>ctiou  of  the  horticulturist.    The  four  fungicides  used  were  Bordeaux  mu*'' 
aramoniaealcarbonateof  copper,  sulphate  of  cop{)er,  and  sulphate  of  iron.    Short  dcicri}>!.  ■'» 
are  /driven  of  the  following  uiseases:  Apple  scab,  pear  leaf-blight,  plum  lesi-htigbt  or  v)  t 
hole  fun;: UM,  brown  fruit  rot,  powderj'  mildew  and  black  rot  of  the  grape,  ixitato  n»t.  •"'• 
bla<k  wari  of  plum  jiud  cherry.     Experiments  were  made  to  prevent  all  of  these,  wah  c;- 
erally  good  results. '    Paris  green  was  u.sed  in  combination  wit  n  the  Bordeaux  luixton  .    it 
reports  of  the  vcdunteer  observers  vary,  but   they  note  generally  favorable  rrsalT«.    I'' 
Jal)e7.  Fisher  describes  a  syrin:^ '  tor  sprayinir,  called   by  hiin  the  '*  Hydroepray."    H«*  •»  * ' 
reeonls  good  results  in  combating  touuito'rot  by  theuse'of  1  pound  ofoopper  sulphate  in  1  '•" 
gallons  of  water.    The  fobaj^e  was  not  injured  and  the  spread  of  the  fungus  was  i  lu*'»v»' 
At  Nortliboro,  peach,  plum,  ]>ear,  and  apple  trees,  grapevine-s,  and  black  raapberrir*  «'"* 
treated.     Hordeaux  mixture  iujure<l  the  peach  folia/^o,  but  ammoniacal  solution  cbecknl  "■ 
rot .    Anthraeuos<«  of  raspberries  was  successfully  treated  with  Bordeaux  mixtun  and  ovj'  ^ 
sulphate,  ami  iKitatoes  were  treated  with  Bordeaux  mixtureaud  Paris  green  with  go«d  re>   '-• 
It  was  also  found  that  black  knot  of  the  plum  could  lie  destroyed  by  }Munting  with  '  k* 
seue  paste,"  made  by  mixing  ordinary  kerosene  with  French  ydlow  or  any  other  dr>  y  - 
nient.    (  YiuIh  petroleum  would  do  eqnall v  well  if  thick  enough  not  to  spread  over  tht  Iu ' 
(see  PIxp.  .Sta,  Kec,  vol.  ill,  July,  1892.  pp.  864-866).    (J.  F.  J .) 

1205.  [Maynahd,  8.  T.]    Outline  of  plans  for  using  ftmgicides  and  inseetiddss  for  189S. 

<Ma88.  Hatch  Agr.  Exp.  Sta.  Bull.  No.  17,  Amherst,  Apr.,  1892,  pp.  41-43. 

(»ives  various  treatments  for  apple,  jiear,  plum,  peach,  grape,  raspberry.  bWkltrr) 
strawberry,  and  iiotato  based  on  the  previous  year's  experiments.    (J.  F.J.) 

1206.  [Ma YNARi>,  S.  T.]     Spraying  apparatus.    <Ma8s.  Hatch  Agr.  Exp.  Sta.  Bull.  .No. 

17,  Amherst,  Apr.,  1892,  pp.  44-^7,  figs.  4. 

Describes  briefly  horse  apparatus,  knapsack  sprayers,  and  noxales.    Uives  sbsi  »ut»n.rt' 
.     of  prices  of  chemicals.     (J.  F.  J .) 
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1207.  Pammkl,  L.  H.     Esperimenta  with  fanglddei.    <Iowa  Agr.  Kxp.  .Sta.  [Ames J 
Boll.  No.  16,  Des  Moines,  Feb.,  1892,  pp.  315-329,  figs.  3. 

Gives  details  of  exporiinenta  to  provent  corn  Amiit,  and  records  negative  resnlts  when  seed 
was  treated  by  hot- water  method.  Soaking  in  aramoniacal  copper  carbonHt««  solution  cave 
partiaUj  favorable  results,  but  copper  sulphate  the  reverse.  JSzperiments  t-o  ascertain  if 
copper  salts  were  lA^urions  to  vef^etation  were  made  with  Bordeaux  mixture,  amnioniacal 
carbonate  of  copper,  ean  celeste,  modified  eau  celeste,  and  ferrous  sulphate,  each  in  three 
diiferent  etrcngtbs.  Ii\}ury  toroiits  was  most  marked  in  the  use  of  amrooniacal  oarbonata 
of  copper.  Kustof  wheat  is  described  and  details  an«  f^lven  of  several  treatments  for  pre- 
vantion.  Auimoniacal  carbonate  of  co])por  and  Bordeaux  mixture  were  both  used,  but 
neither  prevented  rust  (see  Soienoe,  vol.  xix,  Jan.  8, 1892,  p.  23 ;  Exp.  Sta.  Rec.,  vol.  ui,  June, 
1892,  pp.  787-788).    (J.F.J.) 

1908.  Pearson,  A.N.    Roit  in  wheat      <Dept.  Agr.  Victoria,  Bull.   No.  14,  Mel- 
bourne, Dec,  1891,  pp.  12-15. 

Mentions  tho  results  of  experiraentA  on  sixty-flve  plats  of  wheat  made  at  Port  Fairy  «>n  rust 
in  wheat.  Ferrous  sulphate  was  the  only  substance  that  had  any  useful  effect.  If  was 
recommended,  however,  to  sow  early  and  use  rust-resisting  varieties  of  grain.    (J.  F.  J.) 

1309.  Pbarsox,  a.  N.,  et  al.,  Committee.    Beport  on  Smith  EUii^f  wheme  for  preventing 

nut  in  wheat.     <Dept.  Agr.  Victoria,  Bull.  No.  14,  Melbourne,  Dec.,  1891,  pj). 

11^125. 

An  adveme  criticism  of  a  plan  advocated  by  Mr.  Smith  Ellis  to  prevent  wheat  mat.  in 
which  it  is  shown  that  the  author  is  not  conversant  with  the  hist4)ry  of  tlio  funji^uR  causing 
the  disease,  and  concluding  with  the  statement  that  he  had  failed  to  satisfy  any  of  the  com- 
mittee that  his  so-called  specific  wa.H  in  reality  such.    (J.  F.  J.) 

1210.  PiCHi,  P.    Alooni  eiperimenti  fisiopatologici  sulla  vite  in  relazione  al  paraaaitiimo 

della  peronospora.    Kota  prima.    <Nuoyo  Gior.  Hot.  Ital.  (Bull.  d.  Soc),  vol. 

xxiii,  Firenze,  Apr.  6, 1891,  pp.  361-366. 

Refiorts  on  preliminary  laboratory  and  field  experiments  planned  wirh  a  view  of  ascer- 
tainiug  if  copper  9 nlphate  may  not  be  absorbed  by  the  vino  through  the  roots,  and  transferred 
to  thehuives.  where  its  presence  will  form  an  obstacle  to  the  entrance  of  the  hyphfo  of  the  Per- 
onoapora.  In  laboratory  experiment  branches  of  healthy  vinen  were  kfpt  in  vases  contain- 
inj^  vanons  strengths  of  copper  sulphate  solutions,  toget  ner  with  proper  controls.  Both  sets 
being  treated  with  sowings  of  the  soospores  of  Peronospora,  several  of  those  in  pure  water 
were  attaokerl  by  the  parasite,  while  those  in  copper  solutionn  were  immune.  In  field  exiwri- 
menta  both  solutions,  of  various  strength,  and  the  powdered  copper  sulphate  were  used,  both 
being  placed  at  the  bieise  of  each  vine,  at  the  rate  of  from  2.5  grams  to  1.25  kilograms  i>er  viue. 
TheresuHs  of  this  treatment,  while  by  no  means  proving  an  immunity  from  t  he  diHease  caused 
by  the  presence  of  the  sulphate,  encourage  the  author  in  his  hopes  that  such  a  method  may 
be  followeil  with  success.  Records  theremarkable  well-nigh  inii)ossible  presence  of  crystals 
of  copper  sulphate  in  the  leaves  or  branches  maintained  in  a  solution  of  the  salt  for  twenty 
days.    (D.  G.  F.) 

121 1.  Smith,  F.  C,  Sage,  W.,  and  Robin,  A.  B.     [Report  of  experiments  on  fongouB  dis- 

eaaeeof  fmit  trees  at  Angaston.]     <^ South  Austrnlia  Register,  Nureootpa, 
Mar.  30, 1892. 

Gives  n  summary  of  the  results  of  cxxieriments  for  apple  and  pear  scab,  8ho^hole  fungus 
of  apricot,  and  peach  leaf-curl.  The  fungicides  use<l  were  ammouiaoal  copper  carbonate  solu- 
tion, can  celeste,  and  Bordeaux  mixture.  Ammoniacal  copper  carbonate  appeared  to  reduce 
apple  scab.  Bonleanx  mixture  gave  the  best  results  with  shot-hole  fun^i^ng  of  the  a)>ricot. 
None  were  useful  in  preventing  pear  scab,  while  all  were  eflfectual  i)i  treating  peach  leaf-curl. 
One  sprave<l  peach  tree  that  had  for  years  been  aflTected  with  curl  was  entirely  free  from  it 
and  produoeu  400  pounds  of  fruit.  '^The  knapsack  pump  is  recommended  for  spraying. 
(J.F.J.) 

1212.  Shore,  Robt.    Soot  knot  on  begonias.     <  Am.  Florist,  vol.  vii,  Chicago  and  New 

York,  Feb.  25, 1892,  p.  626,  i  col. 

States  that  there  U  no  cure  for  the  disease,  but  that  it  can  be  prevente<l  by  baking  the  soil 
or  sprinkling  lime  with  it  before  planting.  Recommends  sprinkling  with  limewater  every 
eight  or  ten  days.    (.).  F.  J.) 

1213.  Shutt,  F.  T.    Report  on  tUe  effect  of  solutions  of  copper  snlphate  (bine  vitriol),  iron 

sulphate  (green  vitriol),  and  agrionltnral  blnestone  on  the  vitality  of  seed  wheat 

<Anu.  Rept.  Exp.  Famis  for  1890,  Ottawa,  1891,  pp.  146-148. 

Gives  details  of  treatment  with  solutions  of  varying  strengths,  both  sulphate  of  iron  and 
agricultural  blnrstone,  this  last  (composed  of  one-third  copper  sulphate  and  two-thirds  iron 
sulphate),  seriously  in.juring  the  vitality  when  used  in  a  solution  of  1  pound  to  8  gallons  of 
water  and  immersed  for  thirty-six  hours.  Treatwl  with  the  same  quantity  of  sulphate  of 
iron,  the  vitality  was  96..5  an  against  55.5  and  40  per  cent  for  bluestone  and  sulphate  of 
copper,  resi»ectiVely.  Sprinkling;  the  seed  with  the  three  solutions  gave  99.0.  79.5,  and  72.5 
per  cent,  respectively.  The  result  of  the  exjjeriraent  shows  that  .sulphate  of  iron  did  not 
materially  affect  the  Vital itv  of  seed  wheat,  while  copper  sulphate  and  agricultural  blue- 
stone  did.  Loose  smut  appeared  on  all  the  plata  treated.  The  seed  was  allowed  to  dry 
for  thirteen  days  before  being  sown.    (J.  F.  J.^ 
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1214.  Taft,  L.  R.    Seport  on  the  experiments  xnade  in  1889  in  the  treatment  ef  t|r^e  mb 

in  ifi«^>iig«M»     <Micb.  Agr.  Exp.  Sta.  Bull.  No.  59,  Agricultural  Colleges,  Apr.. 

1890,  pp.  3(M2,  figs.  6. 

Gives detaiU of  series  of  experitnenta  mMle  with  rarious  fan^cides,  snch  m  poussng: 
snliibide.  sodium  hyposulphite,  sulphur  solution,  copper  carbonate  and  aminoma,  sod  luo^li 
fled  eau  celeste.    Modilied  eau  celeste  gave  the  beat  results     (J.  F.  J.) 

1215.  Thaxtek,  R.    Farther  results  from  the  application  of  fongieides  to  prereit  tit 

"spot"  of  quinee  (Entomosporiom  maculatum).    <Ann.  R«pt.  Conn.  Agr.  Esj*. 

Sta.  for  1891,  New  Haven,  1892,  pp.  150-152,  pi.  1. 

States  that  two  rows  of  trtcs  treated  with  Bortleaux  mixture  yielded  71|  lML<ik«*ts  -f 
marketable  fruit,  while  two  rows  trcat4?d  with  ammoniacal  carbonate  of  copper  in  !«&•  ^-;>1 
precipitated  carbonate  of  cop(>er  in  1891  yielded  only  7  basketa.  Five  rows  untrestt«l  t--' 
two  years  yielded  only  one  basket.  The*  balance  above  cost  of  treatment  with  BordrauK 
mixture  was  M9.i2  (see  Exp.  Sta.  Rec..  vol.  iii,  June,  1892,  pp.  770-771).    (J.  F. «l .) 

1216.  Troop,  James.    Treatment  of  powdery  mildew  and  Uack  rot  [of  grapes].    <Pnr- 

dueUniv.Agr.  Exp.  Sta.  Bnll.No.  38,  vol.iii,  La  Fayette,  In(l.,Mar.l9,l*^J, 

pp.  17-18. 

States  that  powdery  mildew  of  ereenhonse  grapes  is  controlled  by  potassinm  Bnlphi<> .  1 
onnce  to  5  cailuns  of  water,  and  black  rot  by  Bordeaux  nixture,  girins  as  a  formula  t<-r 
the  latter  12  pounds  of  sulphate  of  copper  and  8  pounds  of  lime  to  45  gaUons  of  water  <:»'• 
Exp.  Sta.  Rec.,  vol.  ill,  Jane,  1892,  p.  781 ;  also  Prairie  Farmer,  vol.  lxiv.  June  11, 1892.  p,  374 . 
(J.F.J.) 

1 3 1 T.  Vkale,  H rxry.    "^triol  dressing  for  grain.     < Agr.  Jour.  Cape  Colony,  vol.  i v, 

Cape  Town,  Aug.  27,  1891,  p.  46,  i  col. 

Statea  that  wheat  treats  for  smut  should  not  be  steeped  in  vitriol,  bat  in  water  for  six 
hours,  and  then  wet  down  with  a  solution  of  2  ounces  of  vitriol  to  1  eidlon  of  wster,  nfi--' 
wards  drying  the  grain  with  slaked  lime.  Quotes  from  New  Zealand  School  of  AgiK ulriin^ 
in  regard  to  fungicides  for  amut.    (J.  F.  J.) 

ltll§«  W. ,  N.  J.  DE.     Steeping  grain  in  vitriol.     <Agr-  Jour.  Cape  Colony, 

Cape  Town,  vol.  iv,  Oct.  22,  1891,  p.  95,  i  col. 

Concludes  that  failure  of  seed  to  grow  after  immersion  in  blue  stone  solution  vsji  dne-  to 
swollen  condition  of  seed.    Untreated  seed  germinates  in  less  time  than  treated.    (J.  F  J 

1919.  Willis,  J.  J.    Bordeaoz  mixtnre  as  a  proTontive  of  the  potato  hUght    <6arl. 
Chron.,  3d  ser.,  vol.  xi,  Jan.  23,  1892,  London,  p.  106,  1  col. 

Mentions  the  widespread  use  in  the  United  States  of  Bordeaux  mixture  on  grap^  ir : 
says  that  its  use  against  potato  rot  was  suggested  bjv'  the  similaritv  of  the  fangos  to  r!  at 
causing  the  brown  rot  of  graiies.  Gives  an  a<^ont  of  exi)erimeiita  in  1890  condnctfd  bv '  s- 
Khode  Island  State  Agricultural  Experiment  Station  on  the  use  of  Bordeaux  Ditxtur>  >c 
|M)tatoc«t.  The  results  were  that  three  sprayings  increased  the  yield  10  per  nent  aud  rir 
sprayings  34  per  cent,  the  increased  yield  being  due  to  the  larger  sixe  of  the  tubers.   (M.  B.  W.  < 

1220.  Woolen,  L.  R.    The  violet  disease.     <Am.  Florist,  vol.  vii,  Chicago  and  Xt« 

York,  Feb.  11,  1892,  p.  574,  ^i,  col. 

Gives  as  a  reniedv  the  use  of  air-slaked  lime  or  even  pouring  strong  limewater  <4i  tbi- 
plants.     (J.F.J.) 

1 22 1  •  Z ,  X .  Y.    The  modem  remedies  for  the  potato  disease.    <Gard.  Chron.,  3d  ser. . 

vol.  X,  London,  Dec.  19,  1891,  p.  742,  i  col. 

Thinks  there  is  as  yet  no  remedy  for  the  disease.     (M  B.  W.) 
1222.  ZiRNGiEHEL,  Dent8.    The  violet  disease.     <Ara.  Florist,  vol.  vii,  Chicago  »sd 
New  York,  Feb.  4,  1892,  p.  552,  \  col. 

States  that  Italians  combat  the  disease  by  nse  of  Bordeaux  mixture.    (J.  F.  J) 

(See  also  Nos.  1010,  1021,  10.35,  1037,104.5,  1047,1056.1058,1059,  10^.1''»^v 
1070, 1071, 1072, 1078, 1079, 1080, 1081, 1083, 1084, 1085, 1086, 1088, 1089.  H>*', 
1093, 1095, 1096, 1100, 1105, 1106, 1107, 1108, 1109, 1111, 1113  1114, 1116,  lUT. 
1121, 1129, 1130, 1131, 1133, 1134, 1135, 1136, 1137, 1138, 1139.) 

E.— PHYSIOLOGY,  BIOLOGY,  AND  GEOGRAPHICAL  DISTRIBUTION. 

199S.  [Anon.]    Hetoroscisma?  AingL     <6ard,  Chron.,  3d ser.,  vol.  ix,  London, Ma? 

30,  1891,  p.  683,  i  col. 

Notes  the  statement  by  Plowright  that  he  had  produced  CcBoma  larieis  on  the  L«-rt  "^ 
infecting  the  tree  with  the  tclentosporcs  of  Melamptora  betvlinm  from  birch,  and  thai  i^ 
FranzHchel  had  found  in  Rus:<kiR  Paecinia  dipraphidis  Soppitt  growing  on  Pkalarii  cr%^^ 
naeea  in  vicinity  of  ^<?idtum  convaltariig,  and  P.  avroffidw  on  AgrQsHgw^gariiUL^icia^l 
of  jBcidium  aquiligcB.    (J.F.J.) 
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1224.   [Axon.]     f Occurrence  of  8ph»rotheea  lanestriB  in  MiisiBilppi.]     <Bot.  Gaz.,yol. 

XVI,  Crawfordaville,  lud.,  Oct.  16, 1891,  p.  297. 

NoteH  that  tbia  species,  previously  supposed  to  be  couflned  to  Oueretu  agri/olia,  has  been 
found  by  S.  M.  Tracy  ou  various  species  of  oak  in  Mississippi  sua  by  Atkhison  in  Alabama. 
(J.  F.  J.) 


123^.  [Anon.]     [OdtperesinPhTtophtluirainfeetani.] 
York,  Sept.  10,  1890,  p.  448,  i  col. 


<Gard.  and  Forest,  vol.  iii.  New 


1226. 


Calls  attention  to  paper  by  Smorawski  in  which  it  is  stated  that  mycelium  of  the  ])otato< 
rot  fundus  pr<Mluced  conidia and  also uo^nialike  bodies,  regarded  uy  him  as  antberidla. 
The  reviewer  does  not  consider  that  Smorawski's  idea  is  fully  proven  by  his  investigations. 
(J.f.J.) 

[BVACH,  S.  A.]  Inflnence  of  eopper  oompotmds  in  loiLi  npon  vegetation.  <N.  Y. 
State  Agr.  Exp.  Sta.  Bull.  No.  41,  n.  ser.,  Geneva,  Apr.,  1892,  pp.  35-43,  figs. 
3,  charts  7. 


1 9tK7*  Cobb,  N.  A.    Contribattoni  to  an  eoonomlo  knowledge  of  Australian  nuts  (ITredineae). 

<Agr.  Gaz.  N.  S.  Wales,  vol.  in,  Sydney,  Mar.,  1892,  pp.  181-212,  figs.  13. 

A  continnatioD  of  an  article  published  In  some  previous  numbers  on  the  subject,  detailiue 
what  has  been  fuuiid  out  coucernint;  wheat  rust,  discussing;  the  wheat,  soil,  nmt,  and 
weather;  also  detailing  the  results  of  an  examination  of  rust-resisting  varieties  uf  wheat 
in  the  structure  of  the  cuticle,  the  tensile  strength  of  the  leaves,  and  the  presence  of  stomal  a. 
Ap])endices  contaiu  measurements  of  the  thickness  of  wheat  leaves,  width  of  the  same,  the 
tensile  strength,  and  notes  ou  the  number  of  Mtoniata  observed.     (J.  F.  J.) 


<Science,  vol.  xix.  New  York,  May  6, 


1228.  Conn,  H.  W.    Some  nset  of  bacteria. 

1892,  pp.  2.58-263. 

A  popular  description  of  the  good  results  arising  from  the  presence  of  bacteria,  e.specinlly 
as  reiati>d  to  tanning  industries.  Points  out  the  agency  of  toe  organisms  in  the  production 
of  butter,  cheese,  beer,  vinegar,  etv.    (J.  F.  J.) 

1939.  CooKK,  M.  C.    Ceylon  in  Australia.     <Grev.,  vol.  xx.  No.  93,  Sept.,  1891,  Lou- 
don, pp.  29-30. 

After  stating  that  certain  species  of  fungi  have  a  world-wide  distribution,  the  author 
says  that  other  species  ot^cur  only  in  countries  far  apart.  As  an  example  of  this  he  points 
out  that  many  of  the  species  of  fungi  characteristic  of  Ceylon  occur  also  in  Australia.  A 
numljer  of  species  are  cited,  these  being  mostlv  large  forms,  such  as  Polyporei.  Agariciul. 
ete.    (M.  B.  W.) 

1230.  Detmers,  Frkda.    A  fongous  enemy  of  plant  lice.     <.loiir.  Columbus  Hort.  Soc, 

vol.  vn,  Columbus,  Ohio,  Mar.,  1892,  pp.  14-16. 

Describes  £mDtaaaj9/adur  as  affecting  various  species  of  Aphis  occurring  on  lettuce,  rad- 
ishes, chrysanthemums,  etc.  Believes  the  disease  would  be  economically  valuable  if  it 
could  be  introduced  among  plant  lice  affecting  grain  fields.    (J.  F.  J.) 

Itt31«  DuFOUR,  J.    Einige  Versnche  mit  Botrytis  tenella  lor  Bekampfong  der  Maikafer- 

larven.     <Zeit8ch.  f.  Pflanzenkrank.,  vol.  ii,  Stuttgart,  1892,  pp.  2-9. 

Several  experiments  are  described  to  show  the  possibility  of  infesting  larva*  of  the  May 
beetle  with  Botrytis.  The  fungus  was  taken  from  pure  cultures  npon  jiotato  and  from  deail 
larvjc  which  ha<l  been  killed  by  the  fungus.  The  result  shows  that  infection  can  take  place 
from  living  larva*,  but  the  r^pVeading  of  the  infection,  especially  in  the  field  experiments, 
was  leas  than  stated  by  French  authors.  Many  larvje  were  observed  to  be  able  to  resist 
the  infection  for  the  three  months  during  which  the  experiments  were  made.    (T.  H.) 

1232.  DUGGAR,  B.  M.    OerminatiQn  of  the  telentoipores  of  fiavenelia  oassiaeoola.     <Bot. 

Gaz.,  vol.  XVII,  Bloomingtou,  Ind.,  May  17, 1892,  pp.  144-148,  pi.  2. 

Describes  the  general  characters  of  the  teleutospores  and  their  germination  and  growth. 
(J.F.J.) 


1233.  [Hudson,  A.  S.]    Foroe  of  mnthroom  growth. 
New  Vork,  Aug.,  1891,  p.  575,  *  col. 


<Pop.  Sci.  Monthly,  vol.  xxxix, 


Refers  to  growth  of  mushrooms  through  a  cement,  asphalt,  and  gravel  floor  in  a  stable. 
One  specimen  came  from  an  inch  and  a  ouarter  below  the  surface.  Where  a  second  forced 
its  way  up  the  fragment  of  cement  displaced  by  it  was  found  a  foot  away.    (J.  F.J.) 
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1984.  KoBRBT.     Uebar  GiftpUie.     <SitznngBb6r.  d.  Natnr.  Gen.  d.  UniT.  Doqut, 

vol.  IX,  Dorpat,  1892,  pp.  535-564. 

The  author  divides  the  csMon  of  poiaoniDg  according  to  the  rariooA  fungi  which  caq^  it, 
but  includes  merely  those  caAes  that  are  Known  from  the  Baltic  Provinces.  One  ^^ip 
comprises  poisoning  by  fungi,  which  contain  muscarin,  e.  g,  AffttrieusmmseanusvidBvif'v 
luridtu;  other  casea  are  due  to  the  milky  ^niee  of  the  speciea  of  Laetarius  or  of  Bcuti^. 
which  contains  an  acid  named  helvellic  acid.  The  fourth  group  includes  each  as  ire  dut  t4i 
Amanita  phaUoides,  one  of  the  most  dangerous,  since  it  looks  very  much  like  the  t^r^ 
Agarimu  eampegtri*.  The  author  discussea  at  len^h  the  effoct  and  the  character  of  iht 
diseases  (see  review  bv  £m.  Bourqueiot,  "Matieres  toxiciues  contenues  dans  Ie«  tb  P'- 
pignons  v6n6ueux/'  in  Bull.  s)oc.  Mycol.  France,  vol.  xiu,  Paris,  Mar.  31, 1S92,  p.  40;.  ( T.  H.: 

1235.  SxoWy  F.  H.    Contagions  diseaaee  of  the  ehinch  bog.    <Fir8t  Anu.  Kept.  Direc.  £ip. 

Sta.  Uuiv.  Kan.  for  1891,  Topeka,  Apr.,  1892,  p.  230,  pi.  4, 1  map. 

A  detailed  account  of  experiments  conducted  on  diseases  of  the  chinch  bn«;,  invin;  thf 
laboratory  observations  and  experiments,  reports  of  field  agents,  estimates  of  r^ac  <if 
cropn  saved,  statement  of  effect  of  meteorological  conditions,  history  of  microphrttvio  tiiv 
eases  of  the  bug,  and  a  biblioj;;ra|)hy.  The  two  fbugi  maiulv  relied  upon,  though  n-t  to 
]>ure  cult  urea,  are  Sporotriehu'm  globtdi/erum  and  Emputa  armidis.  Themode  of  ^n^wt .  .-f 
these  is  described.  Pure  cultiin>s  of  the  former  did  not  prodace  the  disease  in  inoc nUt»  i 
chinch  bugs  (p.  27).  It  was  not  possible  to  obtain  pure  cultures  of  Empuaa,  zM  <« 
attempts  at  inoculation  were  made.  A  bacterial  disease  caused  by  Murveoeetu  mmfj-'- •-  -. 
was  present  and  was  cx>mmunicated  from  infected  to  healthy  bngR.'  The  amount  sax,.-^  '» 
482  farmers  is  estimattMl  in  cash  to  be  $87,244.10,  and  m  the  same  ratio  to  the  l.oe>'?  «i' 
cessful  experiments.  $193,308.  Pages  19*i-217  are  occupied  by  a  history  of  the  di$ii>a»e;i  "4 
the  bug  iu  the  United  States,  therein  are  given  extracts  from  many  papers  (see  £xp  "^i. 
Ue<;..  vol.  Ill,  J  une,  1892,  pp.  833-835).     (J.  F.  J .) 

1986*  Ward,  H.  M.    The  gingor-beer  plant  and  the  oiganieme  oompoamg  it:  A  eoBtri- 

bntion  to  the  stndy  of  fermentation  yeasti  and  bacteria.    <Proc.  Koy.  n>c-, 

London,  vol.  L,  Jan.  20, 1892,  pp.  261-265.     Phil.  Trans.  Roy.  iSo<\,  Londoii. 

vol.  CLXXXiii,  Sept.  26, 1892,  pp.  125-197,  pi.  6,  figs.  6. 

The  author  has  investigatA^d  a  remarkable  compound  organism  concernftd  in  the  fen>i<> 
tation  of  home-made  ginger  Iwer,  and  the  article  is  abrief  notice  of  the  work.  The  orja  i  a 
CK-cursa.'i  jelly-like  yellowish  white  masses  aggregated  into  brain-like  clumps.  '  It  ret*  n  *-• 
th«»  so-called  ^^*Air  yeast,  but  is  not  identical  with  it.  The  nuisses  consist  of  a  »yni"  !«•  ■ 
as-sociation  of  8i>ecffic  yeasts  and  bacteria,  morphologically  comparable  to  lichens.  TVii'l->« 
t\w  essential  species,  other  sfKH-ies  of  yeasts,  oacteria,  and  mold  fungi  are  CA'MialU  ii-'>  >- 
ciatisl.  Tlie  various  organisiu.>4  were  isolated  by  culture  methods.  The  ea.st'Dtial  or.::- 
isms  are  a  yeast,  Saecharomijcr^  pyriformU  n.  'sp-.and  a  l>acteriuin,  li.  vennifon^^z.  >v- 
Both  are  described.  I'wo  other  fomts  are  always  found,  Mycodtrma  eerrritue  and  i!-* 'f- 
riiim  aeeti.  The  author  has  reconstructed  the  "ginger-beer  plant ''  by  mixing  pure  raltaw* 
of  thetwo  flr«t-named  plants.  The  action  of  fdants  thus  synthetically  produced  l«  tfce 
same  as  the  original,  while  the  actiou  of  the  bacteria  alone  on  a  aaccharine  niedimn  dttfi^n 
from  thst  exerted  when  it  is*  associat**d  with  the  veast  and  from  that  exerted  by  th«  U:i*-r 
alone.     (M.  B.  W.) 

1237.  Wkbrr,  H.  a.    AnalyMB  of  maihrooau.     <Jour.  Colitmbas  Hort  8oc..  vol.ni| 
Columbus,  Ohio,  Mar.,  1892,  p.  12. 
(rives  a  table  of  analyses  of  mnshrofHDS,  mpr«1s,  and  white  truffles.    (J.  F.  J.) 
(See  also  No.  1117.) 

F.— MORPHOLOGY  AND  CLASSIFICATION  OF  FUNGI. 
t.-(;eneral  works. 

123^.  [Anox.]     Memorabilia.     <Grev.,  vol.  xx.  No.  93,  Sept.,  1891.  London,  p.  22. 

Six  Hpooic'S  not  in  Sa(!canlo"s  Syllogo,  StrobUomtjeet  polypyramii  Hook..  CoflrfcrfneAi-w 
wicroiiin'nnum  Cords,  ZatmidiumefUareTT.,  Alyto9pori%iM  /ulvumTr.,  A.  erocwm>t^^-. 
and  A.  peteridicola  Schw.  Triposporium  erittaium  Patouillard  is  a  synonym  of  ^wi''*><« 
teMBarthra  (B.  Sc  C).     (M.  B.  W.) 

1339.  Bailky,  F.  M.    Botany.   Contiibntioiu  to  the  Queensland  fiora :  Fangi.   <Qncf  Be- 

laud Dept.  of  Agr.  Bull.  No.  7,  Brisbane,  Mar.,  1891,  pp.  33-36 
(>»jtains  UeMcriptioiis  of  specit^s  of  fungi  new  to  the  Queensland  flora.    (J.  F.  J.) 

1340.  Bailky,  F.  M.    Contiibations  to  the  Qaeeneland  flora.     <Qaeenslaml  Hept.  of 

Agr.  Bull.  No.  18.  Brisbane,  May,  1892,  pp.  36. 

thi  pp.  34-:5fi  are  given  naTues  of  «pecieH  «»f  fnugi  new  to  the  colony.    No  new  spetie^  « 
descnbrd.     (J.F.  .J.) 

Itl41.  Bailky.  F.  M.     [Esport  of  the  colonial  botanist]     <Ann.  Rept.  Dept.  Sp 

Queensland  for  1890-'91,  Brisbane,  1891,  pp.  4(M8. 

JVIeutioiis  three  «i>ecies  of  fungi  found  in  the  Bellenden-Ker  expedition  and  tiv<^  lu:.;^^ 
observe<l  to  have  iiyui-ed  plants  during  the  year.     (J.  F.  J.) 
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1942.  Bkrlese,  a.  N.    loonea  fangoram  ad  usam  cylloges  Baooardiazue  adoomodata. 
FaM.  I-m,  pp.  1-llH,  pi.  i-cxxiii,  Patavii,  1890-^92. 
Bescriptions  and  illuHtratlona  of  lungi  given  by  Saccardo,  with  references  to  literature 


Xf.  hamnlintkyana  in  atema  of  graaaen;  L.  rhopalitpora ;'  L.  aevtiuteula  proiMwcd  for  L 
acuta  Kehm;  Leptoiphterioptia  u.gen.,  with  LepL  ophioboloidet  Sacc.  m  tvi>e.  (inomoni- 
opmn.Keii..  with  O.  ehaijuxmori  (Fr.)  aa  tyiw;  Winterella  n.  gen.,  with  W,  tubercuUera 
(Ell.  and  Ev.)  aa  typ«.    (J.  F.  J.) 

1243.  Cooke,  M.  C.    Aottnlian  fungi.    <Grev.,  vol.  xx,  Xo.  93,  Sept.,  1891,  Lon- 
don,  pp.  4-7. 

Givea  deacriptionH  of  the  following  new  Apeciea:  Strohihmyees  lijulatus.  S./aieienlattu 
HypoereUa  axxUaH*,  on  gnuwes;  Pkyllachora  maculata  on  Kucalyptut,-  Dothidella  itum. 
Qualit  on  Euealyptug;  Montoffnella  i^julosa  on  Euealypivs;  Fht/salotpora  mieroitieta' 
TrabuHa  parcieap»a  on  Acacia  AnthnttomeUa  Ujndotpermce  on  Lejndoiperma-  SphareUa 
erypta  on  Evealuptttt;  Dirnerotporium  parvvlum  on  Trema  anpera.-  AtteromeUa  epitrenui  on 
Tre^na  atpera;  Piggotia  rvbsteUata  on  Encaluptvt:  I.eptcthi/riwn  aristatum  on  Euealyptu*- 
Stagonotpora  orbiv  lam  on  Eucahjptut;  StiWof^pora  folio  mm  on  Eucaiwttis-  and  Strumella 
pateUoidea.     (Coiit.  from  vol.  xix,  p.  92.    .See  No.  655.)     (M.  B.  \V.)  ^t^rumeua 

1944*  Cooke,  M.  C.    Aiutraliaii  fkingi.    Sapplement  to  handbook.    <Grev.,  vol.  xxi, 
London,  Dec,  1892,  pp.  35-39. 
The  following  new  npeciea  are  deacrilied,  all  but  three  ia»  not«d)  deacrihed  bv  Cke.  and 


MaAH.:  Agaricaa  (Lepiota)  metnbranan-UM.A.  (Clitopilus)  cyathoidnn,  A.  (Ifebelowa)  grUeuM 
A.(Tutmr\a)  strigipw,  A.  (Hypholoina)  digeretujt,  UolbitivM  randidut.  Maranniug  hvbroieus 
Lenzitesln/Ofciatiu,  l*olypor\is{Orini)myliitce.,  DifdaUa  iUudem.  Ilydnum  {Ii'ehup.)  caleareuui 
Stereum  pannnmm,  CyphtUa  longipes,  SUphenhia  arenivaga,  IHplodenna  mbulot^um^ 
SphaereUa  gMdiafolia  Cke.,  on  leaves  of  Ooodia  latifolia.  Ofivjwra  nitilant,  Monototpora 
faseiculata,  Cereotpora  glyeine*  Ck(?.,  on  lenv en  of  Olyci7if  clandestina;  Hymenula  eucalypti 
on  leaves  of  Eucalyptus;  and  PhylloBticta  prostantherce  Cke.,  on  leaves  of  Prottanthera 
Umant/ios.    (J.  F.  J.) 

1945.  Cooke,  M.  C.    Exotic  ftingi.    <Grev.,  vol.  xx,  No.  93,  London,  Sept.,  1891, 
pp.  15-16. 

I)e»criU<*j«  these  new  species  of  fungi:  Cordyeeps  ij)fengini  Maxs.  on  ant  (F'ormica) 
Sphcero9tilbe  maeotcani  (Kerb.),  aqd  Uredo  (Uromyce»(1) )  aloes.     (M.  li.  W.)  ' 

1240.  Cooke,  M.  C.    Mtishrooma  and  toadftooli.     <Grev.,  vol.  xix,  London,  March, 
1891,  pp.  83-84. 
IMscuHMes  the  numbers  of  edible  and  iM>iHonoiui  British  specicH  of  fungi.     (M.  B.  W.) 

1247.  CooKK,  M.  C.    Hew  British  fnogi.     <Grev.,  vol.  xx,  Xo.  93,  London,  Sept.. 

1891,  p.  8.  *    ' 

Describes  Katmmia  stromatiea  Cke.  Sc  Mass.,  Coryneum  camirullice  on  CaineUia,  Ramxt- 
lariapstunue  on  Petunia.    (H.  B.  W.) 

1248.  CoOKE,  M.  C.    Hew  Zealand  fungi.    <Grev.,  vol.  xxi,  London,  Sept.,  1892,  p.  1. 

Describes  new  8pe<rie8  aa  follows:  Rhizopogon  violacetu  Cke.  &  Mass.  on  ground.  CAro 
fnosporiujn  palleseens  Cke.  &  Mass.  among  mosses,  Camarosporiufn  solandri  on  twiss  of 
Fagus solandn.    (J.F.J.) 

1249.  [Elus,  J.  B.,  AND  Anderson,  F.  W.]    New  species  of  Montana  fungi.     <Bot. 
Gaz.,  vol.  XVI,  Crawfordsville,  Ind.,  Mar.  16,  1891,  pp.  85-86,  pi.  1. 

Givea  description  of  plate  illustrating  article  in  February  niunl)er,  t  lie  two  species  illus- 
trated being  Sporidesmium  sorisporioides  E.  &  A.  and  .Ecidiu7n  liatridis  E.  &  A.  (see  No. 
257).    (J.  F.J.) 

1250*  MtASSEE,]  G.    MemorabUia.    <Grev.,  vol.  xix,  London,  Jane,  1891,  p.  108. 

Notes  that  Thelephora  suffulta  B.  &  Br.,  T.  retiformis  B.  &  C.  and  T.  retieulataH.  &.  ('  are  all 
forms  of  T.  pedietllata  L.  Notices  that  a  book  on  "  British  Edible  Fungi,"  by  M  V  Coolte 
is  in  press.  Also  a  note  on  Emerieella  varUeolor  B.  &  Br.  and  Inzengacia  erifibospora 
Borzi,  the  latter  having  been  described  by  Uarkneas  through  mistake  aa  a  new  ireiius  The- 
lospora.    (M.B.W.) 

1251.  ROSTRUP,  E.    TillflBgtU*'Gn»nland8  Svampe,  1888."     <Meddelel8erom  Gnen- 
land,  vol.  in,  Copenhagen,  1891,  pp.  593-&43. 

Enumeration  of  fungi  collected  in  Greenland  since  lft88.  Some  new  species  are  describe<l 
Hymenomycetes  58  sp.,  new—Vyphella  lattritia-.  OasieromyeHe*  2  sp. ;  TretMUaeea:  5  sn. ' 
rstilaginece  A  sp.;  Vredinaetce  Ssp.;  Taphrbiaeew  I  sp. :  Discomyeetes  4G np.,  new,  Cudin- 
veVa  /ructi^ena,  yeottiella  viteUina,  ScUrotinia  vahhana,  PhiaUa  macrospora.  Mollisia 
alpina,  Cenangella hartzii,  Godionia  juniper!,  Phacidimnp'dygoni,  Trrtchila  rJwdioUT,  Pseudo 
ptziza  axiP-aris,  Glonium  betulinum:  Pyrenomyeetes  iil  »p..  new,  Lmstadia  alehemiWt  L. 
potentilUB,  Apiospora  ronenvingei,  V deroaoxtj,-i<e,  Lepttsphtvria  bftuhyscay  Melanomma sali 
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]9§1*  RosTRrp,  E.  -  Continned. 

Hnum,  Aeanth<yttigma  alni,  Pleotpora  tritrea:  Sphmroptidem  23  sp.,  nev,  i*ifcyBoificte  IHA. 
Phoma  hieracii,  Septoria  pjfrolata,  Dittemasporiun  qaibuUeola;  GynmotH^ieUs  (M^ltz 
eoniea)  13  Pp..  new,  Mdanottroma  torbi:  HypkomyeHe$  17  sp.,  new,  CtrauportBa  arytv? 
Btierotporium  atenhammariat,  i^nidrodochium  betuHnu^;  ZywmyeeUm  lap.;  Entoi*  y. 
thoraeta  1  tp.;  SttproUffniaeem \  sp. :  Perono9poraee<B  1  sp.;  Chytridimceat  1  sn..  nev.  /', 
sodenna  hipuuridu.  Of  sterile  myoelia  8  species  were  loana,  of  which  SeieroHvm  bateaiE^" 
is  new.    (T.H.) 

1359.  Trail,  J.  W.  H.    Eeport  fbr  1890  on  ftangi  of  east  of  SeoUand.     <Scottish  Nat- 

iiraliBt,  No.  31,  Perth,  Jan.,  1891,  pp.  31-35. 

LiHts  of  fungi  from  the  Provinces  of  Forth,  Tav,  and  Dee,  comprising  Vrtdiuete.  rtfih'H 
neep,  Pyrenomifci't.'t,  AMCotnye^et,  Perigporiacece,  Peronoaporeee^  HypkampcHKy  Di^tmtw^f'ft. 
and  Otutrtrtntfrftes.  with  host  plants,  dates,  and  brief  notes  on  some  of  the  species.    (M.  H  W.. 

1253.  Whymter,  £d\v.    Travels  amongst  the  great  Andes  of  the  Eqnator,  with  maps  asd 

illastrations.    8vo.     New  York,  1892,  pp.  xxiv,  456. 

On  pajj^e  ]9i>  notes  the  occurrence  on  Antisana,  at  an  elevation  of  13,000  feet,  of  OnsfAs^Vs 
nmbeuifera  Fr.  and  P$iloe;fbe  sp.  On  pages  209  and  352  mentions  findinr  of  CanAareU>it 
whymperi  Mns^see  &.  Murray  on  Pichincha  at  an  elevation  of  15,300  feet.    (J.  F.  J.; 

III.-OOMYCETKS. 

1254.  Williams,  Tnos.  A.    Hotes  on  Peronosporaceae.     <Bnll.  Torrey  Bot.  Clab,  vol 

XIX,  Xew  York,  Mar.  5,  1892,  pp.  81-84. 

Gives  noteH  on  species  of  Perononpora,  Sderospora,  Plasmopara,  and  OWatoptct,  fousH  'r. 
the  vicinity  of  BrooKings.  S.  Dak.  A  t»ihle  Is  also  given  showing  the  rainfall  daring  the  sis 
mer  months  ol  1890  and  1 891.     (J.F.J.) 

V.-BASIDIOMYCETES. 

1255.  [Anon.]     [EdiMe  Agaridni]     <Bot.  Gaz.,  vol.  xvi,  Crawfordsville,  Ind..  M  ly 

16, 1891,  p.  157. 

Notes  that  of  the  1,400  species  of  Agaricini  in  Great  Britain  134  sre  (*dible.  30aiepoi^a«  n-*. 
and  of  516  nothing  is  known.  The  balance  are  too  small,  too  tough,  or  too  rare  to  bet»f  ^al  .h 
(J.F.J.) 

1356*  [Axox.j    Notes  on  Tremellini.     <Grev.,  vol.  xx.  No.  93,  London,  Sept.,  is:^. 

p.  15. 

List  of  species  of  Daeryomijce*  and  Peziza,  not  in  Saccardo's  Svlloge.  and  descriptviiio  u 
new  of  AuricuUiria  eoriutn  Berk,  in  Herb.,  and  A.  epitrickia  Berk,  iu  Uerb.  Tremetli  i  ** 
dna  Mull,  is  mentioned  as  being  the  same  as  T.  tareoidea.    (M.  B.  W.) 

129T.  [Anon.]    Revae  hortioole.    <Nouv.  Ann.  Soc.  Hort.  Gironde,  No.  55.  Bor- 
deaux, Sept.,  1891,  pp.  152-153. 
Contains  a  note  on  the  importance  of  mushroom  culture  in  the  environs  of  Paria.  with  hriei 
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account  of  manner  of  growing.    ( M.  B.  W.) 

••  [Anon.]    Trametes  trogii  Berk.     <(irev.,  vol.  xxi,  London,  Dec,  1892,  pp 

45-46. 

Refers  to  papiT  in  Jonr.  de  Bot.  bv  M.  P.  llariot  in  which  it  U  concluded  ^hai  Tra'^^  » 
hispida  and  T.  t>ogii  are  identical.  States  that  thin  courlusiun  is  erroneous^  inaamuiJ:  ^« 
Hariot  had  not  sei-n  the  type  8j>ecimen  of  T.  trogii.  Given  a  de.scriptiou  of  thespedmfii.  >5 
says  it  i«  quite  Uieitinct  from  T.  hiavida.    (J.  F.  J.) 

1 259.  Bor RQURLOT,  ?:m.    Le  **  tohoshi,*'  ohampignon  da  Japon  analogue  i  rAgmrio  hlssf 

des  pharmacies.    <Bnll.  Soc.Mycol.  Prance,  vol.  viii,  Paris,  Mar.  31,  1*- 

p.  39. 

The  inhabitants  of  Yeso  desienato  nnder  the  name  '' toboshi "  »  mnshrooro  that  gTr>w«  •  £ 
tiuuks  of  larch  {Larix  lei)toUpt9) .    This  is  a  species  of  PoJyporttf,  about  ihesise  uf  i-ty 
fist.    They  prepare  of  U  a  reme<ly  against  the  sweating  of  phthisic  patients.    It  «*ont.HiL-  •• 
resin  nnd  an  acid,  the  last  of  which  is  not,  however,  identical  with  agaric  acid.   ^T.  H.t 

1260.  BoiDiER  AND  PAToriLLARi).    Koto  suT  mo  nottTolle  Clavairo  do  Fraooe.    <Bii:i 

Soc.  Mycol.  France,  vol.  viii,  May  22, 1892,  pp.  41-43,  pi.  1. 

Describes  Clavaria  f/rof/tewoidc*  Boud.  et  Pat,  as  anew  B}M*cie8.  It  was  foiinti  •cr»«w-'- 
to^ether  with  C.  ina^fjualig  and  C.  Hmilis.  According  to  the  description  and  the  Sz-.  r- 
it  showHi  a  striking  resoniblance  to  a  OeogloMum,  but  has  the  principal  chancters  in  tvc 
mou  with  the  genus  Clavaria.    (T.  H.) 
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1261.  Britzblmatr,  M.    Dm  Otnos  Cortinariui.    <Bot.  Centralbl.,  vol.  u,  Caasel, 

June  28,  July  12,  \S&2y  pp.  1-9, 3a-42. 

Among  the  characters  which  Heem  to  b«  constant  for  this  genua  is  the  ninnner  in  which  the 
UunelUe  are  attached  to  the  pileiis,  as  well  as  the  color,  the  shape,  and  the  size  of  the  sporae. 
The  author  ennoierates  the  sporiea  arranged  according  to  the  system  of  Fries,  and  adds  to 
each  the  sise  of  the  spores,  besides  giving  descriptions  of  several  of  his  own  species.  The 
following  new  speciea  are  described :  Corttnariu*  tarffiusetUus,  O.  disputabilit,  0.  pereognitui, 
C.  exlricabUi»^  O.  vetperus,  O.  polUulu4,  C.  opimatu§,  0.  aUndoeffaiieUM,  C.  /uneoviotaeeiu.C.  col- 
toeandus^  C.  €fieht*,  C.  tuhmyrtiUinut,  O.  meUeifoUut,  O.  tuHf^fUeattis,  O.  abisantu,  v.inur- 
ban%t9,  O.ffUvo-cinnamomtug,  C.fagineti,  O.  eubeamoMUi^  O.  aatumptut,  O.gtuBtUiu,  O.  divul- 
9atu9,  CtOepidug,  0.  luxuriatu».  C.  benevdUns,  C.  mulHcagtu,  C./Utularis,  C,  hUkndvXH»,  (jives 
also  several  critical  notes  on  the  species  named  by  Fries,  which  are  enumerated  in  the  list. 
(T.H.) 

1M2.  Cooke,  M.  O.    Biitiih  TremeUinosB.    <Grev.,  vol.  xx,  No.  93,  London,  Sept., 

1891,  pp.  16-22. 

A  reviaion  of  the  British  species  of  this  family,  with  characterisation  of  the  family,  sub- 
families,  genera,  and  species.    (M.  B.  W.) 

1263.  Cooke,  M.  C.    Kew  Britlih  fimgi.    <Grev.,vo].  xx,  No.  93,  London,  Sept., 

1891,  p.  25. 

Deaeriptfons  of  Aaariwu  {F\amm\iUiS  oMridgii  Massee  and  PaxiUiu  iubinvolutui  Batsoh. 
<M.  B.  W.) 

1364.  Cooke,  M.  C.    Kotet  on  ClavazieL    <Grey.,  vol.  xx,  No.  93,  London,  Sept., 

1891,  pp.  10^11. 

Critical  notes  on  several  species  of  Olavaria,  Cdloeera,  and  Lachvoeladium,  with  descrip- 
tion of  Clavaria  mueUeri,  O.  Uumania,  Laehnoeladium  kurzii  Berk,  in  Herb.  L.  rubigino9iim 
Berk,  it  CutU  in  Herb.,L.  hookeri  Berk.,  and  Aeurtit  gigantetttn  are  said  not  to  be  good  species. 
(M.B.W.) 

1265.  Cooke,  M.  C.    Kotet  on  ThelephoiisB.    <Grev.,  vol.  xx,  No.  93,  London,  Sept., 

1891,  pp.  11-13. 

A  list  of  species,  with  notes  and  locAtions,  of  HymenochaU,  Peniophora,  Corticium^ 
and  Conophora.  HymenoehatU  tervfoga  Mass.  in  Herb.,  CorHeium  compactum  B.  &  C.  in 
Herb.,  and  C.  nigrescent  B  &  C.  in  Herb,  are  described  as  new.    (M.  B.  W.) 

1966.  Cooke,  M.  C.    BpedM  of  CyphalU.    <Grev.,  vol.  xx,  No.  93,  London,  Sept., 

1891,  p.  9. 

A  liat  of  twelve  species  not  inolnded  by  Saccardo  in  his  Sylloge,  with  descriptions  of  four 
new  species:  C.  fvmosa  on  Gladiolus,  C.  ftueotpora  Currey  in  Herb.,  0.  austraUentit^ 
and  O.  texensit  Berk.  &,  Curt.  In  Herb.    (M.  B.  W.) 

1967.  Delogne,  C.  H.    Las  Botelat,  aaalyie  dei  etpeoes  de  Belgiqne  et  des  payi  voiting, 

avee  indication  des  propriit^c  oomertiUei  on  venanensei.    <Bnll.  Soc.  Belg.  de 
MicT,,  t.  XVII,  BrnsselB,  Feb.,  1891,  pp.  70-87. 

Givea  the  characters  of  the  genera  Boletintu,  Boletus,  Girodon^  Strobilomyeet,  and  PhyUo- 
pcrua,  with  descriptions  of  the  species.  The  article  has  special  reference  to  distinguishing 
the  poisonous  and  edible  apecies.    (M.  B.  W.) 

1268.  Morgan,  A.  P.    Myriostoma  ooliforme,  Bioks,  in  Florida.    <Am.  Naturalist,  vol. 

XXVI,  Philadelphia,  Apr.,  1892,  pp.  341-342. 

Notee  the  occurrence  of  thia  species  as  found  by  L.  M.  Underwood  near  Eldorado,  Fla. 
Describes  the  internal  structure,  concluding  that  probably  Oeatter  eolumnatn*  is  the  bame 
speciee.    (J.F.J.) 

1269.  Mokgan,  a.  p.    Korth  American  ftmgi,  filth  paper.    The  Oastromyeetes.    ^Jour. 

Cin.   Soc.  Nat.  Hist.,  vol.  xiv,  Cincinnati,  Oct.,  1891  to  Jan.,  1892  [Mar.  5, 

1892],  pp.  141-148,  pi.  1. 

Describes  new  genera  and  species,  as  follows:  BovitteUa  n.  gen.,  Oatastoman.  gen.,  O. 
oediceliatum,  BoviHa  montana,  B.  minor,  and  givea  besides  aescriptiona  of  old  species 
oelonging  to  various  genera.    (J.  F.  J.) 

1270.  TowNSBBND,  N.  S.    Mnshrooms  fbr  the  table.    < Jonr.  Columbus  Hort.  Soc,  vol. 

vn,  Colnmbns,  Ohio,  Mar.,  1892,  pp.  &-8. 

Deecribea  briefly  the  appearance  of  various  species  of  edible  mnshrooms  ( Agaricus,  Mor* 
chella,  truffle,  and  nuflf  ball),  giving  directions  lor  cooking,  and  a  short  stetement  of  how  to 
distinguish  edible  from  poisonous  species.    (J.  F.  J.) 

1271.  Turner,  W.  S.     Knshroom  ealtnre.     <Jour.  Columbus  Hort.  Soc,  vol,  vii, 

Columbus,  Ohio,  Mar.,  1892,  pp.  8-10. 

Gives  directions  for  preparing  beds  for  mushroom  caltivatlon,  with  an  estimate  of  the 
probable  money  value  of  the  product.    ( J.  F.  J . ) 
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VI.-UKEDDrEiK. 

1272.  Dktmers^  Freda.    A  preUminaxy  lirt  of  the  mti  of  Ohio.     <Ohio  Agr.  Exp.  sta. 

Bull.  No.  44,  ColttinbaB,  Sept.,  1892^  pp.  13S-140. 

Gives  a  list  of  speciea  of  Uromucea,  Pueeinia^  Pkragmidium,  GynMwtpormngmm,  MficAp 
tora,  CoUotporium,  CcBotna,  and  JSeidium,  togelher  with  uotes  on  n<wts  and  looiiiii*». 
(J.F.J.) 

t3TS.  DuBTEi^  p.     Zor  Beurthoilimg  dor  OAttong  SiorehidiiuiL     <Ber.  d.  Deot^th. 

Bot.  068.,  vol.  X,  Heft  2,  Berlin,  Mar.  23, 1892,  pp.  57-63,  figs.  2. 

A  revision  of  the  genQa  Diorchidium  and  a  discussion  of  several  of  the  special  forof^r.. 
descril>ed  by  Maf^ins.  The  aathor's  opinion  is  that  while  the  /fenua  Diorthidium  i*  P'^^^^ 
ably  not  tenable,  because  there  are  transition  fo  is  into  I^tteiHia,  he  would  ]K'\errb«-k->* 
retain  it  for  the  present,  because  the  distinction  between  other  genera  ( Uromi^  and  }'-f 
cinia)  ore  quite  as  artificial.  For  the  present,  therefore,  he  woiild  include  in  ThertkiA\  ... 
apecies  in  which  the  majority  of  the  spores  have  the  septum  perpt^ndiculAruwrnUH-pHl": 
The  genus  SphmionoTai»,  however,  establislied  by  the  author  for  Dutrehi^wm  pel'i-!'-" 
much  on  acc-ount  of  tlie  differences  in  the  develoj>ment  of  the  spores.  It  i»  charartrrizHl  t^. 
having  no  eudospore  and  consequently  no  germ  pores  are  formed  before  genninatiou.  >  ^  • 
when  germination  has  taken  place  are  the  places  indicated  through  which  the  coateot^'^ 
the  spore  has  come  out.    (T.  H.) 

1374*  Kleraun,  H.    BemerkimgeiL  iiber  Chymnwporaiigiiim  ooBAumm  Plowr.  and  0.  ssls- 

nflB  (Dioks.).     <Zeit8ch.  f.  Pflanzenkrank.,  vol.  ii.  Heft  2,  Stuttgart,  HC 

pp.  94-95. 

The  author  states  the  discovery  of  Qytnnfytporatigium  cof^tutuvik  In  tlie  vicinity  of  Enn-'- 
It  has  been  shown  by  culture  that  this  Tungos  developed  abundant  lecidia  upon  Cm-'-j 
oxyaeantha.    According  to  Dr.  Focke,  this  fungus  has  existed  near  Bremen  sim^  1' 
There  had  t>een  plantM  a  number  of  varieties  of  Oratagut  that  were  badly  injarrd 
Roestdia,  while  numerous  pear  trees  in  the  same  garden  did  not  show  anv  sign  of  fangoa*  u  > 
ease.    (T.  H.) 

1975*  Klbuahx,  H.    Znr  Kenntnin  dor  Bohmarotier-Pilas  Brexnam  mid  HordwastdtotK^ 

landa,  Zweiter  Beitrag.     <AbhaDd.  des  Natnr.  Yer.  Bremen,  vol.  xn.  I'n^ 

men,  May,  1892,  pp.  361-376. 

Ninty-six  species  of  fungi  are  known  from  the  rioinitv  of  Bremen,  among  wbifh  J 
einia  is  repntsented  by  43,  Uromycet  11,  Melamptora9,  nntt  some  others  scarcely  stall,    i 
paper  contains  remarks  ni)on  some  of  the  imporrjmi  fomm,  such  as  lAtgeni4ium^  Synotti 
n.  sp.  ad  interim  of  the  tamily  Aneylistaeece.    This  fungus  is  merely  known  in  the  -  • 
angium  form  and  occurs  in  '(Edogonium  boscii.     A  new  variety  oV  Pueeinia  j'^n-i^'-^ 
Is  described,  namely,  arrhenatheri,  found  upon  Arrhenatherum  elaiitu  and  a  variety  r-  ■ 
eoki,  of  Phra^ftnidium  rubi.    Peridermium  pini  i»  rare  in  tlie  northwestern  parti«of  (^.^r:  t 
and  the  autlior  mentions  that  the  teleutosporic  form  is  still  unknown.    The  8perm».e"£ 
Peridennium  showed  some  differences  when  the  fungus  haj»  been  taken  from  Paw*  tf- 
or  P.  nylveMria,    Those  of  the  last  do  not  cause  any  swelling  of  the  branches  and  x'hr- 
only  visible  when  the  bark  has  been  removed.    Thej^  then  show  as  yellow  spoilt.  Ur.  i 
microscopic  structure  is  almost  the  same  a^  in  P.  itrobi     The  peculiar  odor  observed  i&  ' 
spermogouia  of  P.  strobi  was  not  found  in  P.  pini.    (T.  H.) 

1276.  Thaxtek,  K.    The  Connectioat  ■peeies  of  Oymnosporangium  (oodar  apples).    <  V^' 

Rept.  Conn.  Agr.  Exp.  Sta.  for  1891,  New  Haveu,  1892,  pp.  161-165. 

Discusses  the  connection  between  cedar  apples  and  rust  of  fruit  trees.    Mentions  "P^  - 
found  in  Connecticut  and  describes  development.    Kotes  experiments  to  detennin-  tl- 
history  of  the  "  bird's-nest "  form  and  describes  as  a  new  species  Oymnogporanaivin 
avit  (see  No.  310>.    (J.  F.  J.) 

(See  also  No.  1227.) 

VXU.-ASCOMYCETES. 

a. — Gymftoa«ci. 

19YT.  BorDiER,  Em.    Deseription  de  denx  noavallei  esp^ces  de  Gjrmnoaieiis  deFm» 
<Bull.  Soc.  Mycol.  France,  vol.  viii,  May  *?2, 1892,  pp.  43-45,  pi.  1. 

Oymnoaseut  umbrinus  and  0.  bourqueloti  are  described  and  figured  as  new.    (T.  H. 

h . — PerUporia('4;(t. 

1 279.  BoMMBR,  Ch.    Un  ohampignoii  pyrteomyo^te  se  dtiveloppant  tar  le  tait  dm  BiIkis 

<BulI.  Soc.  Belg.  de  Micr.,  t.  xvii,  Brussels,  May  30, 1891,pp.l.M-ir>t. 

Describes  Pharaeidiea  inarina,  which  is  found  growing  on  living  Balanus  bal^-^  - 
Tlie  most  remarkable  thing  about  the  species  is  the  symbiotic  relation  between  it- it 
Hum  and  unicellular  algie  (Chroococcacete)  which  the  author  has  described.    (M.  B.  W./ 


both  uerfect  and  conidial  stnges  have.b«en  found  bv  the  author  ia  Alabama.  TheHe  are 
deiicnbed.  The  opinion  in  expresHed  tliat  the  sptM^ies  Mhould  be  placed,  pondius  furtlier 
fttady,  in  tbe  genus  HypoerMay  and  be  known  a«  JlypocreUa  tuber\formit  (B.  &  Kav.)  (see 
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1979*  Chatix,  a.    Koavelle  <wiitrilrati(ni  k  Vhistolre  de  la  tniffe  (Tirmuiia  oambonli). 

Texfktda  Bad  algftrien.    <Comp.  Rend.,  vol.  cxiv%  Paris,  June  13,  1892,  pp. 

1397-1399. 

T%rmania  eatHbmtii  in  a  new^  species  from  Algeria,  closely  related  to  T.  a/rieana,  but 
differinfc  from  it  by  its  finely  veined  flesh  and  the  larger  asci  and  spores.  The  siiori*M 
also  contain  an  oily  matter  in  lara^e  quantity.  The  folio  wins  truffles  have  so  far  oeen 
obnerved  in  Algeria:  Ttrfegia  U*mU,  T.  boudt^ri,  T.  eUaveryi,  Titmania  afrieana,  and  T. 
eamb  nti.    (T.H.) 

c. — SphceriaceiB, 

380.  Atkin^^ox,  Gbo.  F.    On  the  stniotare  and  dimorphism  of  Hfpoorea  taberiformis. 

<Pr«o.  Am.  Aaso.  Adv.  Sci.  for  1891,  vol.  XL,  Salem,  Maas.,  July,  1892,  p.  320. 

Abstract  giving:  a  statement  of  various  papers  published  on  the  subject.  Notes  that 
M>tb  perfect  and        •  ••  •    -  *         •      ^*    -^         .._      ^l_.      *,., 

described.     The 

stadv,  in  tbe  gen 

Xo.Ml).    (J.F.J.) 

19§1.   Baumann,  E.    Ueber  Cordyoept  iob«rtdi  Berk.     <Ber.  d.  Schweizer.    Hot. 

Oea.,  vol.  II,  Basel  and  Geuf,  1892,  p.  70. 

This  fungus  was  {tarasitic  upon  the  pupa  of  ffepialut  vire4Hien$  from  New  Zealand.    ( T.  U.) 
d. — DUcomycetes . 
1989.  [Anox.]     Korels.     <Gard.  Chron.,  3d  ser.,  vol.  ix,  Loudon,  Apr.  18.  1891, 

pp.  504-506,  fig.  1. 

Figure  of  the  fungus.    (M.  B.  W.) 
1983*  BouDiRR,  Em.    Kote  nir  les  KoreheUa  bohemica  Kromb.  et  voisini.     <Bull.  Soc. 

Mycol.     France,  vol.  viii,  Paris,  July  21,  1892,  pp.  141-144. 

MorcheUa  bohemica  was.flrst  described  and  figured  by  Krombholtz  in  1828;  it  was  referred 
to  the  genus  MorcheUa.  Other  authors  placed  theMue<;les  uuder  the  genus  Verpa,  but  Bon- 
dier  prefers  to  arrange  itasasubgenus  of  Veiya,  viz.  Ptuchoverpa.  There  are  some  difi'ereuces 
from  the  true  F^rpo;,  which  consist  in  tlie  morchelloid  aspect  of  the  fuugus,  the  few-spored 
tbecee,  and  the  size  and  shape  of  the  spores.  Morchella  bitpora  and  M.gigatpora  are  prob- 
ably not  distinct  species,  but  rather  represent  fonns  of  the  above.     (T.  H.) 

1984*  Phillips,  \Vm.    Kew  Disoomyoetes  from  Orkney.     <Scotti.sli  Naturalist,  No. 

32,  Apr.,  1891,  Perth,  pp.  89-91. 

Describes  the  following  new  snecies:  Hymenoaeypha  tymnhoricarpi,  H.  (Niptcra)  dnerella 
Sacc..  forma  ccetpitosa,  Laehnella  orbietilarU,  L.  brunneoeuiata,  L.  {HelotieUa)  labumi^  and 
Cenangium  empetri,  with  descriptions  of  two  other  Hpe<jies.    (J.  F.  J.) 

IX.-IMPERFECT  AND  UNCLASSIFIED  FORMS. 
a. — Hyphomycetea  and  SHlbew. 

285.  Morgan,  A.  P.    Two  new  genera  of  Hyphomyoetea.     <Bot.  Gaz.,  vol.  xvii,  Blooin- 

ington,  Ind.,  June  15,  1892,  pp.  190-192,  figs.  2. 

Describes  Oylindrocladium  n.  gen.  and  C.  »corparium  n.  sp.  on  pod  of  Oledituchia  triacan- 
tho»,  and  Syntheto9pora  n.  gen.  and  S.  eleeta  n.  sp.  on  Penza  sp.    (J.  F.  J.) 

6. — SphcBropHdete  and  MelanconiecF, 

286.  [Anon.]     [Oreenexia  ftiliginea.]    <Bot.  Gaz..  vol.  xvi,  Crawfordsville,  lud.,  Feb. 

15,  1891,  p.  60. 

Notes  change  of  position  in  classification  of  the  species.  According  to  Cavara  it  belongs 
with  the  Melaneoniece  in8i:efuit>(  Sphaeroptidea,  and  MwriidbecmWed Melaneouium/uli{;inenm 
(Scrib.  ^Viala)  Cavara.    Si>ecific  characters  are  given.    (J.  F.  J.) 

G.— MORPHOLOGY  AND  CLASSIFICATION  OF  BACTF^KIA. 

287.  Ball,  V.  M.    Essentials  of  bacteriology;  being  a  concise  and  systematio  introdaction 

to  tho  etady  of  mierooxganisms  for  the  use  of  students  and  practitioners.    Phil- 
adelphia, 1891,  pp.  159,  figs.  77. 

Discusses  the  classification  of  bacteria  and  gives  an  outline  of  the  various  schemes  of 
claasiflcatiou.  Notes  the  various  ftiruis  assumed  and  the  et!Vct  produced  bv  bacteria  on 
living  organisms.  GIvch  methods  of  examitiatious  ami  of  staining,  and  formnlffi  for  various 
reagents;  methods  of  culture:  descriptions  of  various  media  employed;  modes  of  inocula- 
tion, growth,  and  appearance  of  colonies :  s]>ecial  modes  of  cultivation ;  and  effects  of  bacteria 
on  animals.  In  part  two,  discusses  tipecial  bacteriology,  describing  diseases  due  to  the 
organisms,  and  in  appendix  gives  an  account  of  yeasts  and  moulds,  with  methods  of  exam- 
ination.    (J.F.J.) 
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1988.  Ward,  H.  Marshall.    O2  the  e2iar«etesai  or  markB  emplojad  &r  dawiijriiig  ite 

Sohiiomyoetes.     <Anii.  of  Bot..  vol.  vi,  Loudon.  Apr.,  1892.  pp.  103-144. 

GiTM  a  brief  outline  of  the  histon'  of  the  claAsificaiion  of  bdiictoria,  preumtATag  in  tahakr 
form  the  rarioaa  erhemeo  prwposetir  m  follows:  Cohn  in  1875,  Winter  in  1881.  Van  TM^h<« 
in  1884,  Fldf/se  iu  1886,  Hueppe  in  1886  aod  later,  Zopf  iu  1885,  De  Ton!  in  18».  MiqoH  ia 
1801.  and  Woodhead  in  1891.  Each  of  theae  is  briefly  discussed.  Su^^^Mt^  in  cvnc-losMa 
that  in  the  fature  notes  be  made  on  habitat,  nutrient  mediam,  gaaeoan  enviraament,  tem- 
perature, morphology  and  life  history,  apeeial  behavior,  aAd  pathogenic  eiffecta.    (J.  F.  J.) 

(See  also  Nos.  1228, 1236.) 


J.— TECHNIQUE. 

1289.  Arthur,  J.  C.    CnltiTati&g  the  — eeeperoM  foim  of  jeait     <Bot.  6az.,  vol.  xvii, 

Bloomin^ton,  lad.,  Mar.  17, 1892,  pp.  92-93. 

Describes  a  method  used  to  snceesafullj  cultiirate  yeaat  spores  aceordinf;  to  a  plan  rr«ifa 
mended  by  Baasen.    (J.F.J.) 

1290.  Atkinson,  Geo.  F.    An  anUmatie  derioe  for  rolling  evltnre  tabcB  of  nntxi«at  agar- 

agar.    <Bot.  Gaz.,  vol.  XVII,  Bloomington,  Ind.,  May,  1892,  pp.  154-156,  pi.  1, 
fig.l. 
Describes  method  of  making  an  apparatas  for  keeping  culture  tubea  in  motioin.    (J.  F.J.) 

1291.  Chkster,  F.  D.    a  new  ooltore  celL    <Micro8.  Ball.,  vol.  ix,  Philadelphia,  Aug., 

1892,  pp. 25-26, fig.l. 

Describes  a  cell  designed  by  N.  A.  Cobb  for  the  stady  of  the  growth  of  microecopic  fdajn- 
(J.F.J.) 

1292.  KrssELL,  H.  L.    The  effect  of  meehanieal  movements  upon  the  growth  of  cataia 

lower  organisms.     <Bot.  Gaz.,  vol.  xvii,  Bloomington,  Ind..,  Jan.  20,  I'^A 

pp.  8-15. 

Describes  appamins  for  experiment  and  gives  details  of  the  reaulta.  The  species  experi- 
mented with  were  MwUlia  Candida,  Oidiutf^  aUricaiu,  and  Saeckmron^pceM  myiwrffi  am.  Th* 
results  showed  more  rapid  growth  in  the  agitated  than  in  the  stat4oiiary  fla.Hk,  tmta  gr»tpr 
amountof  alcohol  was  roiiud  in  the  Utter  than  the  former.  The  incTeaae  in  growth  ia  the 
agitated  flask  is  apparently  due  to  more  perfect  aeration  and  better  nutrition.    (J.  F.  J. 


ERRATA. 
On  page  215  the  following  corrections  shoald  be  made  in  table  6,  in  the  column 
ving  **\Veight  of  straw  aiid  grain:'* 

Line. 

1,  instead  of  23  read  22. 

2,  instead  of  23  read  22. 

3,  instead  of  24  rmd  23. 
7,  intftead  of  31  read  30. 
9,  tn«fead  of  17  read  13. 

10,  tn«fead  of  33  read  34. 

11,  instead  of  29  read  28. 

12,  instead  of  24  read  23. 

13,  instead  of  15  read  14. 

17,  instead  of  20  read  19. 

18,  iii»/ead  of  25  read  24. 

19,  tf{«<ead  of  32  read  31. 
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OEVBBAL  IVDEX. 


butiloncatiings,  disease,  305. 
Lcacia,  fangi,  321. 

cctate  of  copper  for  grape  mildew,  309. 
.chlya— 

DuDcan  on  fossil,  271. 
penetrans  in  corals.  271. 
.ctinomycoeia  in  cattle,  doe  to  ftingns,  303. 
.dbesireness  of  fungicides,  202, 310,  417. 
Eddimn.  notes,  325,  320. 
ifrica,  wheat  rust,  290. 
i^aricini,  edible,  420. 
LgaricuB,  fossil,  324. 
igarieus  meOeut— 
deiHtructive  action,  307. 
on  tree  roots,  413. 
peach  yellows  attributed  to,  404. 
igriraltnre — 
electricity  in,  308.  314. 
of  Italy,  reports  of  IT.  S.  consuls,  169. 
ililesia.  classification  of,  329. 
Llbiimen  bacteroids  in  root  tubercles.  385. 
ileyrodes  citri,  preliminary  notice  of  a  fungus 

parasite,303. 
Llfalfa  leaf  spot  411. 
Ll^»,  fangi  parasitic  on,  322. 
Ugal  fungi,  389. 
Llgal  gymbiosU.  388, 428. 
Llmond — 
action  of  rust,  356. 


affected  by  weather  conditions,  67. 

raased  by  Cereotpora  eireumseitta,  2£ 

description  of  injury,  67, 68, 60. 

dissemination.  70. 

notes,  66.  232.  304. 

obserrations  on  parasite  causing,  71. 

plan  of  treating,  77, 235. 

preventive  measures,  70, 232, 300. 

remedies,  232. 

results  of  treatment,  237. 

stocks  affected.  67. 

transmission  to  peach  trees.  67. 

yeoik  on,  in  Australia.  77. 
trees,  disease,  66. 
tiunors  on  roots,  376 
iJten.  H..  378 

Altemantbeni  leaf  blight.  414. 
Altemaha  parasitic  on  melon,  373. 
Alwood.  W.  B..  306 
Aiyssnui  mildew,  66. 


American- 
agricultural  colleges  and  experiment  stations, 

botanical  section,  meeting,  153. 
Pomologloal  society,  meeting,  154, 400. 
Ammoniacal  copper  carbonate  solution- 
adhesiveness,  204. 
apparatus  for  applying,  78. 
cost,  78, 239. 301. 
directions  for  using,  77. 
effect  on~ 
almond  disease,  238. 
cherry  leaf  spot.  174. 
color  of  wheat  leaves,  206, 200. 
Mahaleb  cherry,  250. 
Marianua  plum,  255. 
Massard  cherry,  250. 
Myrobolan  plum,  254. 
pear  leaf  blight,  243, 245. 247. 
quince  stocks,  248. 
wheat  plants,  215. 
wheat  rust,  210,218,210. 
formula,  13, 77, 174, 200. 217. 234, 262, 343, 860. 
fungicidal  value,  308, 311. 
time  required  to  spray  a  tree,  78. 
wetting  power,  204, 205. 
Ammonia,  cost,  230. 
Amylodextrin  in  root  tubercles,  385. 
Anderson,  F.  W.,  obituary  notice,  293. 
Andes,  fungi.  426. 
Angers  quince — 
budded,  258,  260, 261. 
experiments  for  leaf  blight,  247. 
Animals,  parasitic  fnogi  and  microorganisms  on, 

190,  203. 
Anthracnose  of— 
bean,  208,  408. 
cotton,  298,  301. 
currants,  101. 

grape.  163.  165,  160. 174,  303. 
grape,  treatment,  302,  308,  309,  311. 
hollyhock,  306. 
orchids,  166. 

raspberry,  treatment,  170,  410,  420. 
Antibionts,  definition,  388. 
Apple- 
bitter  rot,  802,  304. 
bitter  rot.  remedy,  411 . 
blight  304. 
blight  proof  297. 
canker,  411. 
diseases.  411,  412. 
diseases  treatment,  167,  417. 
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Appl»- Continued, 
leftves.  fangont  diMaae,  192. 
moldy  core,  caaae,  302. 
orchards  affected  by  FnsicUdiam,  378,  412. 
powdery  mildew— 
experiments.  256. 
treatment,  309.  411. 
ripe  rot,  deacription,  304. 
TUMt.  164.  174.  406. 
acab~ 
codt  of  treatmenta.  21. 
deecription,  303. 
effect  on  fruit,  20. 
ezperimenU,  17,  22,  311. 
in  Virginia,  306. 
notea.  86,  373,  406. 
results  of  apraying.  10. 
treatment.  17, 16.  54,  166,  173, 174, 17&.  176,  806, 

306,  806,  310.  406,  411,417,  416,  420,  428. 
weather  aa  affecting  prevalence,  873. 
atock«,  budded,  at  OeneTa,  K.  Y.,  266,  861. 
trees,  root  knot,  294. 
water  core,  268. 
Apples,  copper >on,  306. 
Apricot — 
action  of  mat,  356. 
disease,  157. 
shot-hole  disease,  411. 
Archagaricon,  fossil  fangna,  270. 
Argentine  Republic,  new  fungi,  888. 
ArmiUaria  m«|l<a,  doobtAil  connection  with  root 

rot.  377. 
Arsenic,  action  of  fungi,  317. 
Arsenites  combined  with— 
Ainglcides.  172,416,480. 
lime,  418. 
A«cA«rsonia  tahiUntit  on  Abroydsf  #iCri,  868, 864. 
Aacomycetea— 
oharaotera,  881. 
notea  on  aaoi,  60. 
Aah,  fungi,  413. 
Aaphalt  vapor^ 

begonia  leavea.  iivjnry,  378. 
rose  leares,  injury,  378. 
strawberry  leaves,  ii^ury,  876. 
Australia— 
new  fungi,  321,  434,496. 
rust,  loss  from,  287. 
rust  of  wheat,  105. 
species  of  fungi,  880. 
wheat  rust — 
conference,  287. 

treatment  suggested  by  oonfenn(«,  288« 
Australian  fungi,  handbook,  879. 

B. 

Bacteria- 
connection  with  plant  diseaaea,  297. 

diseases  duet«,  51. 

in  diseased  tobacco,  384. 

in  Puccinia,  325. 

notes.  157. 160, 170. 

of  cucurbits,  160. 

phosphorescent,  176, 818. 

uses.  423. 
Bdctenaceae.  102. 


Bacterial  diaeaee  of — 

beet.  303. 

chinch  bugs,  816. 

geranium,  806. 

grape  duatecs,  308. 

melon,  303. 

olive  303,  304. 

poplar,  305. 
Bacteriology,  book  on.  426. 
Baeteroids  in  root  tubercles,  385. 
Balanna.  fungus  growing  on,  4l8L 
Banana  disease,  407. 
Barlej  diseaae.  deseilption,  06. 
Bartholomew,  Elam.  218, 372. 
Bartlett  pear  tree,  llcheoa,  264. 
Baaic  cupric  aeetate  mizt^ire— 

chemical  notea,  342. 

effect  on  wheat  mat,  223. 

formula,  322. 
Baaidia.  relation  to  aad,  50. 
Baaidiomyoetes— 

culture,  315. 

notea  on  development  808. 

origin,  300. 
Bean  — 

anthracnoae,  268, 407. 

mat,  63. 

tufted  leaf  blight,  411. 
Beet- 
diseases,  803, 406, 416. 

diseasea,  treatment,  416. 

leaf  mat,  cisuae,  406. 

scab.  150. 

white  rust,  102. 
Begonia- 
leaves  affected  by  asphalt  vapor.  876 

root  knot,  treatment,  481. 
Berieee,  A.  N.,  award  of  price  to,  818. 
Bemardinite,  is  it  a  mineral  or  a  ftangos,  3SL 
Bichloride  of  mercury,  effect  on  pesr  lesves,  9T. 
Biology  of— 

ftmgi,  314. 

Uohena,  318. 
Bitter  xot  of  apple,  802, 804. 

remedy.  411. 
Blackberry— 

diseaaea,  163. 

mat,  87. 168, 406. 

mat- 
in Pennsylvania,  318. 
myoeliom,  310, 328. 
treatment,  417. 

Septoria,  treatment,  89^  86, 810. 
Black  knot- 

hosU.  101. 

notea,  174, 412. 

of  cherry,  66. 60. 171, 300.  416. 

of  plum  — 
description  and  treatment,  808, 411 
notea,  54, 56. 60. 101. 171, 800, 808. 418. 
prevention,  818, 420. 
Black  rot  of  grapea— 

in  France.  313. 

in  Italy.  308. 

in  Virginia,  306. 

notea.  51. 54, 62. 168, 169, 174, 804. 

treatment  160.  309.  810.  811. 
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;Urk  rot  of  sweet  potatoes,  55,  300,  411. 
^bck  ru«t  of  cotton,  299. 
JU  k  spot  of— 
jieachea,  91, 374. 
plums,  99. 

Madder  plams,  409. 

Bk-aching  pewder  "  for  clnb  root,  85. 
Jlight— 

aad  canker,  American,  remedy,  173. 
lire  in  Africa,  410. 

notes,  412. 
leaf,  of— 

C4>tton,  403. 

gooseberry,  374. 

pear.  4U,  417,  419. 

quince,  remedy,  411. 
rose.  417. 

Anthem  tomato,  300. 
strawberry  leaf,  treatment,  174, 417. 
Kvcajuore,  95, 413. 
Jlilihtof- 

Altemantbera  leaves,  414. 
apple,  304. 

liean.  tufted  leaf.  411. 
ehrysaDtbemams,  414. 
trujt  tree  leavcw,  412. 
grape,  in  New  York,  310. 
Hydrangea,  55. 

uurscry  stock,  treatment.  170. 
orange — 

closes,  32, 33 

distribution,  32. 

nature,  32. 

notes,  162. 

rf-medies,  33, 34. 
peach,  description,  36. 
pear- 
effect  of  weatber,  374. 

eradication,  295. 

freedom  ftom,  405. 

notes,  163, 174, 374, 412. 

remedy,  313. 

reKolts  of  investigations,  165. 

Windsor,  remedy,  410. 
pear  blossoms,  411. 
pear  leaf- 
Bordeaux  mixture,  176. 

notes,  168, 174- 

treatment,  169, 174. 
Pelargonium,  166. 
Petunia,  414. 
plum,  94, 173, 304. 
plum  trees,  treatment,  173. 
iwtatoes— 

exiieriments  with  liordeaux  mixture,  172, 175. 

]ii  Ireland.  162. 

notes,  62, 171, 172, 174, 307, 407. 

treatment,  417. 
wheat — 

lause  and  remedy,  40B. 

notes,  95. 
Blister  of— 
I»eai'h,  copper  sulphate  for,  173. 
pine,  413. 
lAttoui  on  leaves,  use,  297. 
Blorisom  blight  of  pear,  411. 


Bine  grass,  smut.  98. 
Bluest  one  for  wheat  smut,  416. 
Bordeaux  mixture— 
adhesiveness,  204, 310. 
analysis  of  dry,  814. 
as  a  fungicide.  77. 308, 312. 
color  test,  369. 
combined  with— 
Paris  green,  310. 
soap,  370. 
com  smut  not  prevented  by,  171. 
effect  on — 
color  of  leaves,  206, 209. 
germination  of  potatoes,  174. 
Japan  pear  stock,  245. 
leaf  blight,  243. 

leaf  blight  of  American  {tear  st^H'k,  247. 
lichens.  264,  267. 
Mahaleb  cherry,  250. 
Marianna  itliun,  255. 
Mazzard  cherry,  252. 
Myrobolau  pluui,  254. 
quince  stocks,  248. 
vegetation,  175. 
wheat  plants,  215. 
wheat  rust,  208,  210. 214. 216,  224. 
formula,  12,  22,  26, 174,  175,  200.  217, 222,  262. 
history,  415. 
intiuenee  on  dew,  203. 
keeping  qualitit'S,  376. 
lime  not  uece:ssary,  312. 
methods  of  piaking,  175,  365,  371. 
notes,  174,  306. 
objections,  311. 
objections  to,  on  grapes  in  New  York  market. 

175. 
stimulant  to  growth  of  grapevines,  410. 
stock  solutions,  337. 
used  for— 
downy  mildew  of  grape,  52. 
fungous  diseases.  419. 
grape  rot,  54. 

horse-chestnut  loaf  blight,  353. 
pear  leaf  blighf,  175,  333. 
potato  disease,  23,  159.  172,  173,  174,  175,  306, 

386,  387. 
wheat  rust,  218. 219. 
testing  for  free  copper,  337,  368. 
wetting  power,  204,  205. 
wine  not  affected  by,  173. 
Botanical  notes,  62. 

ISotauist  of  New  York  State,  annual  report,  147. 
Botanists,  station,  work,  401. 
Botany,  fossil,  148. 
Bramble  rust,  412. 
Branch  knot  of  hackburrics,  distribution  and 

ravages,  57. 
Brassica,  liable  to  attack  of  club  root,  84. 
Brefeld,  Oscar,  51. 
Brome  smut,  98. 
Brown  rot  of— 
grape,  treatment,  02,  309. 
peach,  92. 
'  stone  fruits,  57. 
Brunissuro  and  red  spider,  403. 
Buckwheat  mildew,  62. 
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Bad,  nnnerymeii's  use  of  term,  292. 
BnuU    (Sm  Stinking  smnt  of  wheat.) 
Bnrgnndy  mixtare  modified,  formulfti  174. 
Bomt  spots  on  leftves,  cAnae,  295. 

I  mistaken  for  fungi,  272. 


Cabbage— 
bacterial  diaeaae,  180. 
club  root,  79. 8i.Sie,  406. 
diaeaaea.300. 

worms,  fongoos  disease  of,  61. 814. 
California  vine  disease,  154, 294. 
Cal]oae,140. 

Cancha,  name  of  cotton  disease,  etc.,  48. 
Canker  of— 
apple.  411. 
cloTer,  407. 
fruit  trees,  403. 
larch,  notes,  106, 304. 
Carbonate  of  copper.    (See  Copper.) 
Carnation— 
diaeaseft.300. 

diaaaw,  tmatMBi,llA»  118. 
rust,  167, 305, 306. 413, 414. 
Carposporanginal  Aacomvcetes,  391. 
Caterpillar- 
fungi  on,  317. 

Xew  Zealand  vegetable,  101. 
Cat,  fUDgi  causing  disease,  401. 
Cattle,  lumpy  jaw,  due  to  a  fungus,  293. 
Cattleyas.  disease.  403. 
CanliHower,  club  root,  408.  • 

Cedar  apple  fungus,  Ktt.  164. 
Ceiery— 
diseases,  4€T,  408. 
rust,  299. 
Cell,  death  of,  1S9. 

Cells,  behavior  of  normal  living,  150. 
Ctratocyttufimbriata  (.m« Sweet  potato  black  rot). 
€frco*pora  cirrunueissa — 
almond  disease  caused  by,  remedies,  232. 
efl'eet  on  almond  trees,  233. 
manner  of  growth ,  233, 358. 
Bug^estions  for  treatment,  77, 78. 
treatment,  309. 
Cercospone  from  Alabama,  330. 
Cercospora  on  peach,  375. 
Cereals — 
diseases,  301,408. 
diBea«e9,  treatment,  416,  419. 
rust,  52, 174, 301. 
rust,  prevention,  53. 
rusted  and  blighted,  experiments,  408. 
smut  in,  treatment  52, 311, 407. 
Cerebritis  of  horses,  attributed  to  AspergiUus, 

191. 
Chalara  ungeri,  spore  formation,  6. 
Charlottesville,  Va.,  experiments,  16. 
Chemit-al  notes  on  fungicides,  842. 
Cherry- 
action  of  rnst,  356. 

aflected  by  Oylindroiporium  pa<K,  101. 
black  knot,  56, 60, 171, 300, 416. 
disease,  164. 
Fiisicladinm,  411. 
leaflilight,  experiraents,  249. 


Cherry — Continued . 
leaf  spot,  62. 

Mahaleb,  budded,  eflbct  of— 
ammoniacal  oopp^*  carbonate,  2S0i 
Bordeaux  mixture,  250. 
Maaxard,  budded,  effect  of— 
ammoniaeal  copper  carbonate,  2tt. 
Bordeaux  mixture.  252. 
lianard,  experiments,  25L 
pow4K7miltow,251. 
spot  disease,  m^ 
spot  disease,  treatment,  174. 
tree  disease,  412. 
Chestnut  disease,  408. 
Chinch  bugs- 
bacterial  disease,  316. 
cholera,  59. 
fungi  affecting,  424. 
Chinese  insect  drug,  329. 
Chlorosis  in  plants,  treatment,  1»4, 415. 
Chloride  of  lime,  effect  on  pear  leave*.  267. 
Chrysanthemum— 
bUght,  414. 
cuttings,  disease,  316. 
Citron,  diseasee,  409. 
Citrna,  diseaaea,  162. 
Clavaria— 
new  species,  414^ 
notes,  427. 
Clematis  cuttings,  disease,  305. 
Climax  nozale,  effect  of  spray  on.  35S. 
Clover- 
canker.  407. 
disease,  408. 
rust.  99. 
scarlet,  rot,  411. 
smut,  99. 
Club  root- 
anatomy,  81. 
hibliography,  86. 

"bleaching  powder"  for  pn?veniio«  i»i.  m 
cause,  81,84,86.408. 
description.  80. 
i      distributioD,  79. 
I      effect  of  fertilizers.  85. 

effect  of  weather  on  geruiinatiou  of  f^ott-. 
experiments  t«  develop  the  parasite.  Td 
iiyury  caused  by,  79. 
in  the  United  States,  79,316. 
lime  aa  a  preventive,  85. 
of  cabbage,  80, 408. 
of  eauliflower,  408. 
of  turnips,  80. 
\      origin  of  disease,  79,  408. 
I      plants  affected,  79. 
I      prevalence,  84. 
j      preventives,  84, 85. 408. 
I      propagation,  84,  85. 

soils  least  subject  to,  85. 
9pore,  descriptiou,  84. 
sterilisation  of  soil  as  a  preventive,  85. 
synonyms,  79. 
work  on,  298. 
Coffee- 
growing  in  Ceylon,  381. 
leaf  disease,  treatment,  299. 
plant,  parasites,  160. 
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>flee>— Continued. 

rust.  381. 407. 

)ld,  effect  on  giowtb  of  pUnto,  286. 

•njilja— 

leT«Iopm«at,  391. 

fiirmation  and  separation  in  Peronoeponn,  144. 

relaiton  to  sporangia,  SO. 

lufere— 

i!is«af««,  396. 

fungi,  398. 

QMtantin  and  Bafoor,  award  of  prize  to,  319. 

Q5titQtional  health  of  plants,  817. 

.ike,  M.  C,  379. 

pper- 

tb«orption  by  soil,  308.  402. 

ifttate— 

adbMiveness,  310. 

for  fsnpe  mildew,  309. 

formula,  12. 

in<l  lime  solutions,  mixing,  369,  870. 
Kuic  carbonate  mixture,  notes,  348. 
lorate  mixture— 

adhesirenesB,  204. 

effect  on  wheat  rust,  223. 

formnU,  201,  222. 

notes,  343. 

vetting  power,  204,  205. 
arbonate— 

analysis,  1^. 

eoAt,  239, 361. 

fonnnia,  78,173,361,411. 

in  ammonia,  17. 

in  suspension,  formala,  12. 
(impounds — 

adbcMveness,  310,  417. 

Mlalteration,  314. 

for  plant  diseases,  168,  173,  176. 

toxicoiogy,  300. 

ree  in  Bordeaux  mixture,  test,  837, 368. 
trngicides,  effecta  on  weeds,  174. 
yp.4nm,  for  grape  mildew,  312. 
a  foods.  313. 
a  potato  tubers,  174. 
1  miln — 

influence  on  vegetation,  307,  423. 

reaction,  312. 

1  unsprayed  grapes,  313. 

Q  .ippleA,  309. 

u  fruit.  »)7. 

It  grapes,  401,402. 

Q  potatoes,  amount,  402. 

Q  .sprayed  fruit,  402. 

ti  t(»matoes,  308. 

ilLs— 

as  fiiDKicides.  308. 

iiVJuriouB  to  vegetation,  174,421. 

poAsibie  source  of  danger,  58, 174. 
ilic.ttv  mixture,  346. 
xla  mixture  for  grape  mildew,  312. 

adhcHivcness,  310. 

for  crape  mildew.  312. 
>liitions  and  soil,  313. 
aerate  mixture,  346. 
nlpliate— 

absorption  by  roots,  421. 

action  on  soil,  312. 


Copper— Continued. 
siilphAtc— Continued, 
analysis,  175. 
cost,  239,  361. 

effects  on  germination  of  com,  174. 
for  grain,  170. 
for  mildew,  167. 
fungicidal  value,  178, 312. 
methods  of  dissolving,  365. 
for  peach  blister,  103. 
for  potato  diseases,  173, 309. 
for  smut  on  seed  wheat,  175. 
stock  solution,  865, 366. 
sulphite  mixture,  318. 
vitality  of  seed  wheat  impaired  by,  421. 
Copperas  as  fungicide.  312. 
Copperdine,  analysis,  175, 314. 
Corals,  Aehlya  penetrans  in,  271, 
Cordyc^ps— 
new  species,  829. 
notes, 429. 
Corn- 
germination  retarded  by  copper  sulphate,  174. 
moldy,  supposed  cause  of  stagfsn  in  horM% 
191. 


experiments,  171. 
influence  on  cattle,  317. 
notes,  174, 410. 
treatment,  421. 
Corrosive  sublimate  solution— 

treatment  for  wheat  rust,  218. 

use  on  seed  wheat,  204. 
Cortinarius,  new  species,  427. 
Cotton— 

authracnose,  298. 
r    antbracnose,  description,  801. 

black  mat,  299. 

disease  in  Ecuador,  320. 

Uoassansia,  48. 

growing  in  Russia,  159. 

leaf  blights.  403. 

plants,  diseased,  48. 

root  rot,  cause,  296. 

rust — 
description,  48. 
iu  Ecuador,  47, 320. 
Cracking  and  spotting  oi — 

fruit  and  vegetables,  163. 

grapes,  164. 

peache.s,  'J74. 

l)ear«,  405. 
Cranberry- 
diseases,  experiments,  163. 

diseases,  treatment,  311. 

gall  fungus,  treatment,  303. 

scald,  170. 

scald,  treatment,  303. 
CrUtogamia  tigraria,  51, 
Crown  gall  on  trees,  377. 
Cryptogamic  laboratory  at  Ithaca,  K.  T.,  40L 
Cucumber — 

diseases,  156, 160. 408. 

mildew.  57. 

Peronospora,  02. 

powdery  mildew,  408. 
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Cncnmber— Continued. 

TOot-gnU  di8«Me,  408. 
Cncarbito— 

noteaon  bacteria,  160. 

treatment  of  diseased,  417. 
Cnltore— 

ceU,430. 

media,  methods  of  making,  4. 

tnbea  of  agar,  device  for  rolling,  430. 
Cnpric— 

ferrocjanide  mixture- 
adhesiveness,  204. 
effect  on  color  of  leaves,  209. 
effect  on  wheat  rast,  223. 
formula,  201, 222. 
notes,  344. 
wetting  power.  204, 205. 

hydrate  mixture,  344. 

hydroxide  mixture- 
adhesiveness,  204. 
effect  on  wheat  rust,  224. 
fonnuhk,201,222. 
notes,  344, 345. 

oxychloride  mixture- 
notes,  347. 
tribasic,347. 

polysulphide  mixture- 
effect  on  wheat  rust,  224. 
formula.  222. 
notes,  345. 

sulphate,  ammonia  and  soap  mixture,  847. 
Cupulifereffi.'symbiosis,  386. 
Curl  of  peach- 
effect  of  weather,  88, 314, 375. 
in  Victoria,  404. 
notes.  375, 412. 
treatment,  314, 421. 
Currant— 
anthracnose,  deacription,  101. 
canes,  destructive  disease,  163. 
di»ea»es,  description,  101. 
spot  disease,  192. 
spot  disease,  treatment,  174. 

Cuttings,  fimgi  attacking,  305. 

Cyclone  nozzle,  effect  of  sprays  on,  359. 
•     Cypholla,  species,  427. 

D. 

Daffodil,  disease,  403. 

Daiu)>ing  off- 
notes,  57, 158, 316, 414. 
of  eggplant,  408. 
remedy,  416. 

Deadheads,  obscure  disease,  462. 

Dew,  influence  on  grape  mildew,  314. 

Die-back  of  orange- 
causes,  30. 154, 405. 
distribution,  30. 
effect  of  soil,  295. 
nature,  29. 
remedy.  80, 298. 

DietelP.,42. 

Diorchidium,  notes  on  revision,  428. 

Di8eai»es,  fungous- 
economic  study,  59. 
experiments  in  treatment,  17. 
influence  of  olimatio  conditions,  88, 293, 874, 875. 
in  Iowa,  95. 


Diseases,  fomgous— Comtinned. 

list,  174. 

modem  methods  of  fixating.  309. 

notes,  164. 

of  plants,  does  spraying  for,  pay,  175. 

of  pomaoeous  frnita,  recent  piograis  in  twit- 
ing.  170. 

on  plants,  286. 

powders  for,  00. 

relation  of  host  to  parasite,  1£0. 

some  epidemic,  relation  between  host  ttd  p«* 
site.  150. 

study  at  Paris,  294. 

study  in  Germany,  294. 

treattnent,  59, 167. 169, 178, 174. 
Downy  mildew- 
notes,  52. 

of  grape,  163, 306. 

of  grape,  treatment,  62.309.311. 

of  potato.  Bordeaux  mixture  for,  ITS. 
Drumstick  tree,  ftxngt  324. 
Duncan,  P.M.,  271. 

S. 
£au  celeste— 
as  a  fungicide,  808. 
effect  on  lichens,  266. 
for  spraying  grapes,  170. 
modified— 
adhesivenees,  236. 
as  a  fiingicide,  308. 
cost,  239. 

effect  on  almond  disease,  238. 
formula.  12, 174. 235. 360. 
Edible  fungus  from  New  Zealand.  323. 
Eggplant— 
damping-off,  406. 
disease,  160, 300. 
Elder  rusi,  57. 
Electricity,  effect  on— 
fungi.  308,401. 
lettuce  mildew,  314. 
Ellis,  J .  B.    {See  Fungi,  new  species.) 
Entomoipanum  mactdatum,  eiperfnenU  t*  pn^ 

vent,  242, 247. 
Epidemic  disease,  factors,  151. 
Ergot,  notes,  174, 320. 
Errata,431. 

ErraU  to  index  to  Uterature,  291, 399. 
Brysiphes  from  Caiolina  and  AlabaBU,3S. 
Eucalyptus,  fungi  on,  321. 
European  plane,  diseaae,  805. 
Everhart,  B.  M.    {Set  Fungi,  new  spedea.) 
Exosporangial  asoomycetes,  391. 
Experiment*  in  the  treatment  of  plant  dwew*^-- 

Experiments   with  fungicidea  to  pie^»  ^ 

blight  of  nursery  stock,  338. 
Eydeshymer,  A.  C,  79, 316. 

F. 

Fairchild,  D.  G.,  1,  240, 338. 

Falling  of  eggpUmt,  408. 

Farlow.W.G.,135. 

Favolns,  discussion  of  genus,  324. 

FermenUtion  by  yeaat  organisms,  434. 

Ferric— 
and  ferrous  salta,  action  on  leaves.  37* 
chloride  and  phenol  mixture,  348. 
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Ferric— Contlnaed. 

chloride  solution — 
adhetlvcneM,  204. 
formala,20I. 
wetting  power,  2<XI,  206. 

bydnite  mixture,  340. 
Ferruas  ferrooyaniile  mixtar«-> 

adhcsiveneMH.  204. 

eflVct  on  color  of  leaves,  206,  209. 

eflort  on  whcni  rust.  210,  224. 

formals.200.  822 

uotes,  348. 

wetUog  power,  203.  204.  205. 
Ft>rrouA  sulphate  solution- 
formula,  201. 

injury  to  foliage,  206. 

trvatment  for  wheat  rust,  218,  219. 

wetting  power,  20 A,  205. 
Field  notes,  88.  373. 
FilUrt.  fongns  affeetiog,  410. 
Fire  blightr- 

in  Xew  South  Wales.  410. 

notes.  163,  412. 
Ftscher.  A..  135. 
Fifth  eggs,  diseases,  406. 
FUx,  diaeftMa.  166.    ' 
Flora  of  Jamaica,  additions,  187. 
Flmda— 

adaptation  of  soil  to  orange  onltnre,  28. 

dist^aaes  of  orange,  27. 
Fonteji,  new,  fron  nerUiern  Kontana,  62. 
Foot  rot— 

cauaes.  31. 

distribntion,  31. 

nature.  30. 

notes,  155,  405. 

of  c;trr>D  trees  in  Corsica,  166. 

oxide  of  iron  for.  167. 

remedies,  31. 

M>ur  stocks  for  prevention,  154. 166. 
Forage  plants- 
fungi  affecting,  05. 

of  Iowa,  fungons  diseases,  161. 
Forajs,  fungus,  152. 
Forest— 

rebtions  to  orchards,  56. 

trees,  diseaaaa,  201. 

trees,  fungi,  304,  413. 
FobsjI— 

Acblya,271. 

boUny,  148. 154. 

fnngus- 
from  coal  meaanrea,  269. 
new,  324. 
notes,  268. 
^^ch  pe«r  itocka— 

budded.  258,261. 

experiments,  243. 

weight  and  measnrement,  244. 
Frost,  protection  of  plants  fVom,415,416. 
l^rosty  mildew,  91, 92. 
Pruiv- 

n)pper  OD.  3C7, 402. 

cracking,  163. 

culture  in  foreign  eonntriaa,  140, 

diseases,  162. 301. 307, 401, 412, 414. 416, 421. 
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Fmit— Continued, 
lima  as  a  preaervative,  173. 
pomaoeooa,  recent  progrsas  in  treating  diseases, 

170. 
spraj'ed,  harmleas.  800. 
spraying  for  fungi,  419. 
trees- 
canker  in,  403. 

fungi,  803. 

leaf  blight,  412. 

powdery  mildew,  412. 

aun  scald,  405. 
Fnmagine  of  citron,  410. 
Fungal  symbiosis,  888. 
Fungi— 
action  on  arsenic,  817. 
alTeciing  forage  plants,  05. 
and  insects,  losses  caused  by,  401. 
and  plant  diseases,  400. 
and  variegated  plants,  406. 
attacking  cuttings,  305. 
attractive,  318. 
Australian  handbook,  379. 
biology.  314. 
Brefeldian  system,  989. 
British,  new.  425, 427. 
British,  review,  324. 
classification,  138. 
classification  of— 

Brefeld's,  50. 

Cooke's,  379. 

Fischer's,  188. 

TonTavers,395. 

Zoprs,284. 
collecting,  331. 

constitution  of  membrane,  148. 
oultore,  178, 315. 
curious,  192. 

description  of  some  new  species,  374. 
descriptions.  278. 
destruction  of  injurious,  313. 
dispersion  of  spores,  317. 
distribution,  180. 
edible- 
notes.  153. 

of  Great  Britain,  293. 

two  Japanese.  185. 
entomogenous,  100. 
fleshy,  plaatcr  casts  of.  186. 
fossil,  from  coal  meaanrea,  267, 268. 
I      fossilized,  why  rarely,  269. 
'      geographical  distribution,  380, 423. 
glucose  in,  177. 
growth,  430. 

higher,  early  researcbea,  51. 
iUoatrations,  321. 
immunity  of  healthy  plants,  317. 
inhothonses,3]0. 
in  open  air  in  Sweden,  816. 
interchange  of  gases,  8]6L 
introduced  into  Sweden,  316. 
large,  324. 
lower,  189,  190. 
mannite  in,  176,  177,  315. 
morphology.  180,  389. 
mounting.  331. 
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Brv  spM-^.  M.  M.  130    161.  lA  us,  188.  lai, 

:m  i>i  r:4.  3i»i.  ?».  a*,  an,  sn.  sa,  ssi. 
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M. 


Br*  ly^ry*  fnai— 

X«v  Zealand.  319  434. 

X'vrch  aad  S«^th  . 
?C«rcft  AMmcaB   j9. 
w««^.  14«    1««  334   4S 
piM«owm«  31C  424. 
prt**rT»tym  of  f«i9iL  30. 
^rur  for  worfc  am.  319 
-y«C«t«  ai*4  u  stadvhif .  140,  IM. 
r«i>nMiociM«  31^ 
rul<^  f«'r  dcBcrikuis.  183,  ttl. 
ru*t.  !^. 
•mat   3«. 

«)«>Tv  rvraiBJttMs.  17^. 
»tarrh  IB  17T  315. 
^IL-pltMBJi.  317. 

tr«>tL&kwe  ITt.  177.315. 

trTBM«ri»hi9a,  327. 

a^#4  M  fo«Ml  IB  Xev  ZcBlBiid,  4(00. 
Fan^  of  - 

Aa«tralia.  deBcriplMMiB.  180,  U5. 

BvtiriA.  descriptioBB.  188. 

Bristol  district.  IdO,  193. 

Golf  of  Juan.  331 

hot  rlimatCB.  1«8. 

Italy.  177. 180. 

llwntana.  SI. 

X(»ra  Scotia.  183. 

phan«roeaiD«.  ajTmbiotic  aetiea,  157. 

TnitMl  State*.  proriaiooBi  host  index,  1S5. 18S. 

WarvickshiJB.  182. 
Fongi  *»B — 

al^iv.  428.    iS*«  Licbena.) 

eabba^  worBia.  314. 

caterpillar.  317. 

forage  plaata  Bad  eereala,  05. 

fmit  treea.  303. 

iDMcta,  178. 314, 310. 

leavea  of  Sarraeemia  purpuna^  188. 

locaat,  314. 
Fungi,  panaitlc— 

affecting  higher  animals,  179. 

and  saprophytic  315. 

natare.  31. 

notes.  123. 187. 

relation  to  plant  diaeaaea,  158. 
Fungicidal  action,  theory  regarding,  50. 
Fungicide,  new.  414. 
Fiingiciden — 

abuse.  170. 

atlket«iveness.  202, 203, 204. 

aoalysis,  175. 

apparatns  for  applying,  416. 

application.  62. 174  312. 

combined  with  arBenites,  172. 418. 

combined  with  insecticides,  4M. 

comparative  value  of  various,  15, 90. 

cost.  174. 239, 

effect  on  vitality  of  seeds,  .'JOS. 

for- 
applescab,  17. 

leaf-blightof  nurser>  stock,  338. 
tirsery  stock,  242. 


Fimgicidea— CoBttnaed. 

f<«— Continned. 
SeptoriB  of  TBspbeiry  and  blsekberry.  22.  SL 

fonBalBa,12,174.a82. 

Uqnid  aod  powder.  406. 

manner  of  applying,  417. 

method  of  prepaiBtioD.SIO. 

BOte#.  168. 300. 

reqniaites  for  nsefol,  341. 

snnimary  of  action  on  pesr-ieaf  UightSSI. 

test  of.  in  treating  fongoos  di8esM«.401 

teata  for  purity.  314. 

used  in  wheat  m»t  experimeata,  W,  Zlti  2S1 

uaeof  milk  with.  ?Q3. 

use  of  aoap  with,  202. 

wetting  power.  202. 
Fungous  diseases— 

discussion  on  treatment  419. 

epidemics,  occurrence,  39& 

iniluence  of  climatic  coodittons.  8B.  373, 401. 

list,  174. 

losses  caused  by,  400. 

powders  for,  60. 

treBtment,  170.  174,  176. 

work  on— 
by  Division  of  VegeUble  Patbokii^T.  40L 
in  New  Tork.  401. 
Fungus — 

new  fossfl.  321. 

parasitic  on  AU^rodn  atri,  383. 
FunOmdium  dendritieum  {Se$  Apple  scab). 
Fusieladium  in  apple  orchards,  373.  4tl 

G. 
Galloway,  B.  T..  12,  39,  44,  77. 19S,  371 
Galloway  sprayer.  313. 
Garrett  Park.Md.,— 

experiments  on  wheat  rust.  197, 212 

weather  record.  200. 
Gasteromycetes — 

new  or  imperfectly  known.  IflB,  437. 

notes  on  development,  394. 
Geneva,  X.  T.,  experiments,  on— 

leBfbUght,257. 

nursery  stock,  240. 
Geranium  diaeaae.305. 
Germany,  stndy  of  plant  diseases,  S9I. 
Ginger-heer  plant,  424. 
Glucose  in  fungi,  177. 
Go-liBck  {See  Blight  of  orange). 
Goff,E.S.,  17. 
Gooseberry— 

cluster-cng  fungus,  101. 

disease,  164. 

leaf-blight,  374. 

mildew,  treatment,  168,170,173,417,411 

spot  disease,  192. 
Grain- 
fungi,  302. 

intoxicating,  301. 

smuts,  53. 

treatment,  418. 
Grape— 

anthracnose,  163, 165, 303. 

aathracnose,  treatment,  802,  308. 
!       black  rot— 
i         copper  sulphate  and  tods  for.  SU. 
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Grape— Continued, 
black  rot— Continued. 

in  France,  313. 

in  Italy.  303. 

in  Virginia,  306. 

notea,  S4,  82,  163.  168,  304. 

treatment,  169,  310. 

work,  174. 
blight,  in  New  York.  310. 
clusters,  bacterial  diaeaae,  303. 


Kirchner  on  method  of  damifying,  280. 
notes,  165.  160.411. 
spraying  ma4;hinery,  313. 
trvatmeut,  12,  168,  306,  309,  311,   313,  410.  414. 
417.422. 
diseases  in— 
Baden,  410. 
lUinoia,  313. 
New  South  Wnlee,  302. 
western  New  York,  54. 
downy  mildew,  163. 
grafts,  description  of  disease,  166. 
growing  in  United  States,  310. 
leaf  hopper,  fkmgons  disease,  61. 
mildew— 
acetate  of  copper  for,  300. 
ropper  for,  312. 
indnence  of  dew,  314. 
notes.  57„  306. 

treatmeiit,  167, 168, 307, 308, 417. 
new  disease,  165, 403. 
oidlam,  solphnr,  416. 
Peronoapors,  100. 
powdery  mildew,  160, 373. 
ripe  rut,  description,  304. 
roots  affected  by  Vibrittea  hypogea,  102. 
rant  in  New  York,  310. 
vine— 
brunissnre,  408. 
effect  of  lightning,  296. 
red  spider,  403. 
root  tnmors,  406. 
Grapes- 
copper  deposit  on,  401, 402. 
cracking.  164. 
Dcaldiog,  164. 
•prayed— 
notes,  311. 
with  Bordeaoz  mixture,  action  of  New  York 

board  of  health  regarding,  175. 
with  ean  celeste,  170. 
Greenland  fungi,  new,  tfS,  426. 
GnenyiUe,  S.  C,  experiments,  13. 
Greeneria,  429. 

Golf  of  Juan,  new  fungi,  321. 
Gam  diseases  of  orange.    {See  Foot  rot.) 
Gumming  of  omnge  in  Africa,  405. 
Giimmoeis  of  citron  trees  in  Corsica,  156. 
GnnnoascQs,  new  species,  428. 
Gymuosporangium,  Connecticut  species,  428. 


Uaberlandt,  G.,a81. 

Uarkberry  branch  knot,  distribution,  etc.,  57. 

flal8ted,aD.,l. 


Heart  rot  of  sugar  beets,  161. 

Hemiasci,  families,  391. 

Henitbasidia,  origin,  390. 

Hemp,  ftingi,  406. 

Hepatice,  symbiosis.  388. 

HeteroBoism,  doubtful  in  Puccinia  coronata,  eto^ 

327. 
HeteroBoismal  fungi.  422. 
Hickory,  fungi,  413. 
HirM«Xapol}fttickia,  used  as  food,  400. 
BoUu$  lanatus,  destroyed  by  Puccinia,  409. 
Holland,  tobacco  disease,  882. 
Hollyhock— 

anthracnose,  306. 

disease,  new,  61,  320. 

disease,  notes,  166,  167,  300. 

rust,  44,  57. 
Hop  rust  in  Africa,  404. 
Horse-chestnut  leaf  blight,  treatment,  352. 
Horae-radish  disease,  208,  300. 
Host  index.  Farlow  and  Seymour's,  135. 
Hot  water  treatment  not  useful  for  wheat  rust, 

218.210. 
Howell,  A.  M..  13. 
Hydrangea  blight,  56. 
Hymenomjcetes— • 

catalogue,  186^ 

new  species,  187. 

notes  on  derelopment,  394. 
Hyphomyoetes,  new— 

genera,  429. 

North  American,  191. 
Hypochnus,  new  species,  324. 
Hypocrea,  429. 


Index,  host,  of  fungi  of  United  SUtes,  135. 
Index  to— 

Uterature,  153,  293,  400. 

literature,  errata,  291. 399. 

North  American  myoological  literature,  52. 
India- 
fungi,  325. 

rubber  tree,  leaf  spot,  60. 

rust  and  mildew ,  298. 
Indian  bread,  account,  325. 
Indian  com~ 

rust,  299. 

smut — 
influence  on  rattle.  317. 
notes,  *i96, 410. 
Insect  drug,  Chinese,  329. 
Insect,  rust  spores  eaten  by,  319. 
Insecticides - 

apparatus  for  applying,  416. 

combined  with  fungicides,  formula,  176. 
Insects— 

distribution  of  smut  spores  by,  158. 

fungi  on,  178. 314, 316, 317, 318, 330. 423, 429. 

fungous  diseases,  313, 316, 424. 

method  of  pre  venting  and  checking  attacks.  164, 
176. 
Interrelations  of  wild  and  cultivated  plants,  406. 
Iowa,  new  fungous  diseases,  95. 
Iron  borate  mixture- 
effect  on  wheat  rust,  224. 
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Iron  borate  mixtar»— CoBtlonod. 
formala,  222. 

Dotem  349.  * 

Iron— 
caoMsg  iigury  to  leaTOs.  37». 
chloride  not  ooeftil  for  com  smiit,  171. 
sulphate — 

aBafangicirte,312. 

for  chloroaia,  415. 

for  fi*nit  trees,  414. 

solution,  174. 

treatment  for  wheat  mst,  218. 
sulphide  mixture— 

effect  on  wheat  mst.  224. 

formula,  174, 222. 

notes,  349. 
lUly.  fungi,  325, 328,329. 

J. 
James.  J.  F.,  268. 
Jannicke,  W.    {S«e  Alten,  H.) 
Japan  pear- 
leaf  blight,  effect  of  ammoniacal  copper  carbon- 
ate. 245. 
stocks- 
budded,  259.261 

effect  of  Bordeaux  mixture.  245, 246. 
treatment,  245. 
Japy— 
knapsack  sprayer,  improred,  39. 
pump,  39, 110, 313. 
sprayer- 
cost,  41. 
description,  40. 
Java— 
coffee-leaf  disease,  treatment,  299,381. 
parasitic  fungi,  381. 
rainfall,  381. 

trip  to,  by  Haberlandt,  381. 
Jensen— 
hot-water  treatment  of  wheat  and  oata,  57, 

170,171. 
process  for  smut,  new  method,  372. 

K. 

Kelsey  plum— 

budded  upon  peach,  228. 

rosette  affecting.  227. 
Kircbner,  O.,  286. 
Knapsack  sprayers- 
cost,  41. 

for  prune  orchards,  357. 

improve*!  Japy,  39. 

new,  39.  S09,  310. 

notes.  313. 

L. 

Lactuc^  fungus  affecting.  407. 

LceHadia  bidweUii.    { Se4  Black  rot  of  grapes.) 

Lagerheim,  6.,  44,  103. 

Larch— 

canker  of.  166. 304. 

diseases.  397. 

fungi,  413. 
l«af  assimilation,  experimenU,  297. 
Leaf  blight,  effect  on  pear  seedlings.  842. 
Leaf  blight  of— 

Alt«ruanthera,  414. 

American  pear  stock,  effect  of— 
ammoniacal  copper  carbonate,  247. 


Leaf  blight  of— Continued. 

Bordeaux  mixture,  247. 
cherry,  experiments,  248. 2S0. 
cotton,  403. 
fruit  trees,  412. 
gooseberry.  374. 
horse  chestnut,  treatment,  352. 
Japan  pear,  effect  of— 

ammoniacal  coppar  carbonate,  245. 

Bordeaux  mixtnre,  245. 246. 
nursery  stock.  170. 
nursery  stock,  fungicides  fer.SSS. 
pear- 
action  of  fungicidoa,  351. 

deacription,  Ml. 

effect  of  ammoniacal  copper  carbonate,  243. 

effect  of  Bordeaux  mixture,  243, 312. 

experiments  to  prevent.  242. 

notes,  168. 304. 

spraying,  410. 

treatment,  300, 307. 3Q0, 310, 333. 411.417. 
plum,  experiments,  253. 
quince,  168, 247. 
quince,  remedy,  411, 417. 
strawberry,  treatment,  302, 308. 417. 
tufted,  of  beau,  41L1 
Leaf- 
curl  of  orange.    {See  Blight  of  orange.) 
curl  of  peach.    {See  Curi  and  Peach. ) 
disease  of  strawberry,  remedy,  416. 
glaze  of  orange,  caoae,  M. 
rust  of— 

beet,«canse,  408. 

peach,  92,412. 

plum,  412. 
apot  of-- 

alfallh,  411. 

almond,  66, 233. 

cherries,  effect.  62. 

India-rubber  tree,  60. 

orange,  causes,  35. 

orange,  distribution,  35. 

orange,  nature,  34. 

plums,  effect,  62. 

screw  palm.  60. 
Leaves,  decay  spots,  56. 
Legtmiinose— 
absorption  of  free  nitrogen,  159. 
root  tubercles.  8t),  297. 
Uromyces,  327. 
Lemon  scab- 
gum  in.  remedy.  420. 
notee.  162. 
Lettuce— 
diseases.  160. 
mildew- 
effect  of  electricity.  814. 

notes.  406. 

sulphur,  312. 
rotting,  408. 

wild,  fungna  affecting,  407. 
Lichens— 
biology.  318. 

effect  of  Bordeaux  mixtnre,  264,  ZJS.JW- 
effect  of  ean  cclaaCe.  266. 
on  pear  trees,  imimal,  264. 
symbiosis,  388. 
Lightning,  effeetvon  grape  Tines,  296. 
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Lily  diseaw).  151,197. 
Lima  bean,  mildew,  62. 
Linio— 

a  preaerrative  for  fruit,  173. 

apreaervative  for  potatoea,  178. 

(hloride.  effect  on  pear  leavea,  297. 

luUk,  stock  solution,  367. 

preventive  of  clab  root,  85. 

slaking  for  Bordeaux  aoixture,  866. 

stock  solution,  337, 366. 

with  arMnites,  418. 
Lime«,  a  di»eaae,  157. 
Lin.<«c(l  disease— 

in  India,  162. 

treaiment,  302. 
Literature — 

errata  to  index,  291. 

index  to,  153, 293, 400. 

inycological,  index  to  Xorth  American,  53. 

reviews  of  recent,  SO,  135, 282, 378. 
Locust,  fungi  on,  314, 316. 
Lombardy  poplar,  diseast* ,  806. 
Lo(»«e  smut  of  wheat,  teat  of  fungicides  to  pre- 

v<-nt,  172. 
Lncem  disease.  208. 
Lunip3''-jaw  of  cattle  due  to  a  fungus,  293. 

M. 
Macrosporium— 

paraaitic  on  melon,  3TJ. 

potato  disease,  408. 
Malialeb  cherry,  budded— 

effect  of  ammoniacal  copper  carbonate,  250. 

effect  of  Bordeaux  mixture,  250. 

experiments,  240. 
Uaize- 

disease  iu  Australia,  298. 

rust,  299. 
ICaldiGoma.   (i8te  Foot  rot.) 
Mangin.  L.,  140.141, 143, 144. 
Hanhattan,  Kans.,  wheat  rust  experiments,  213, 

215. 
If  arianna  plum  stocks  budded— 

effect  of  ammoniacal  copper  carbonate,  255. 

effect  of  Bordeaux  mixture,  255. 

experiments,  254. 
Marianna  plum  stocks,  rosetted  peach  budded  on, 

227. 
^larsh  mallow  rust,  connection  with  wheat  rust, 

302. 
Ifaason  mixture,  806. 
Hay  beetle,  fungi  423. 
Uiiyer,  A.,  382. 
M)izzard  cherry,  budded,  effect  of— 

ammoniacal  copper  carbonate,  252. 

Bordeaux  mixture,  252. 
Melon- 
bacterial  disease.  308. 

disease,  new,  373. 

difiease,  301. 

fungi  on,  373. 
MtiTciiric  bichloride,  effect  on  pear  leaves,  267. 
llerulius,  anlditions,  54. 
Mesoraycetes— 

classification,  51. 

definition,  389. 
Heteorological  conditions  at  Ithaca,  Wis.,  17. 


Microorganisms— 

from  diseased  peach  trees,  230. 

secretions,  315. 
Mildew- 
copper  sulphate,  168. 

downy- 
first  appearance  in  SwitserUnd,  53,  163. 
of  grape,  treatment,  62, 309, 811. 
of  potato,  172. 

effect  of  electricity,  308. 

ftosty— 
notes,  91. 92. 
of  peach,  304. 

in  India,  296. 
Mildew  of— 

Alyssum,  56. 

buckwheat,  62. 

cucumber,  57. 

gooseberry,  treatment,  168, 170, 173, 417. 

grapes- 
acetate  of  copper  for,  309. 
influence  of  dew,  314. 
notes.  57,  306. 

treatment,  108, 307, 308. 312, 417. 
treatment  in  France,  167. 

lettuce- 
effect  of  electricity,  314. 
notes,  406. 
sulphur  for.  312. 

lima  beans,  62. 


onion,  remedy,  407. 
peaches,  00. 375. 
radish,  56. 


sulphur  for,  312. 
treatment,  313. 

spinach,  57. 

strawberry,  treatment,  415. 

tobacco,  407. 

tomato,  treatment,  415. 

vine,  Portuguese  remedy,  169. 
Milk,  use  in  making  fungicides  adheaive,  202. 
Mineral  constituents  of  leaves,  249. 
Mixture  No.  5— 

for  apple  scab,  17. 

formula  for,  12. 
Modified  ean  celeste,  formula  for,  12, 360. 
Moeller,  H.,  385. 
Mold- 
green,  description,  316. 

on  orange,  407. 
Moldy  root  of  vine,  411. 
Monilia  /ructigena-— 

blight  of  peach  twigs  due  to,  36. 

cherry  disease  ascribed  to,  412. 

penetration  of  peach  blossoms,  37. 

production  of  gum  cavities,  38. 

rot  of  peaches  due  to,  37, 92, 412. 
Montana  fungi,  new,  425. 
Morchella,  notes  on,  429. 
Morels,  100. 
Morganthaler,  J.,  51. 
Moldy  core  of  apple,  cause,  302. 
Mosaic  disease— 

of  tobacco,  382. 
Mucronoporus,  new  species,  323. 
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Mulberry  tree,  fungiu  mffeoUng,  325. 
Muftcardine  on  cabbage  wonns.  314. 
Hashrooms— 

anatomy,  186. 

casts  of.  at  Chicago  Exposition,  1S9^. 

cultare.  153, 185, 18«. 

false,  sold  in  market,  400. 

force  of  growth,  423. 

life  history.  186. 

notes,  153,186,187.427. 

of  Jaiuui.  426. 

of  the  United  States,  edible  and  poiBonoixs,  187. 

varieties  sold  in  market,  400. 
Mycomyoetes,  definition,  889. 
Miirioatoma  coli/orme,  in  Florida,  427. 
Myrobolan  plum,  budded— 

effect  of  ammoniacal  copper  carbonate,  254. 

effect  of  Bordeaux  mixture,  254. 

experiments,  253. 
Hyxomycetes— 

method  of  preserving  and  collecting,  IM. 

new  American,  1H3. 

N. 
Nasturtium,  disease,  305. 
"Nectarine- 
action  of  rust,  355. 

splitting,  404. 
Neosho,  Mo.,  experiments,  16. 
Nesaler  s  powder,  formula,  174. 
New  York  State  botanist,  annual  report,  147. 
New  Zealand- 
edible  fungus,  823.400. 

fungi,  319,425. 
Nozzles,  effecta  of  sprays  on,  359. 
Nursery- 
experiments  at  Geneva,  N.  Y.,  plan,  257. 

soil,  261. 

stock- 
experiments  on  leaf  diseases,  170,  240. 
leaf  blight,  experiments  with  fungicides,  338. 
list  of  budded,  258. 
notes,  262. 
treatment,  263. 
tumors  on  roots  of,  405. 

O. 

Oak- 
fungus  affecting,  423. 
trt'es,  obscure  disease,  404. 

Oats- 
bacterial  disease,  160, 299. 
disease,  57. 
loose  smnt,  52. 
smut- 
notes,  160,171. 
treatment,  372. 
treatment  for  rust,  225. 

Ohio  rusts,  list,  428. 

Oidlum— 
pumpkin  leaf,  411. 
sulphur  for,  416. 

Old  Dominion  Fruit  Company  pear  orchard,  leaf 
blight  affecting,  333. 

Olive— 
Phoraa,  330. 
tnborculosiH,  303,  304 

Onion— 
'disease,  159,  800. 


Onion  —Continued . 

mildew,  ronedy,  407. 

smut,  experiments.  62,  161. 
Oomycetea,  definition.  389. 
Oospores  of  Phytophthora,  423. 
Orange- 
blight,  notes,  162. 

causes  of  disease,  29. 

cultivation  in  Florida,  28. 

die  back- 
cause,  405. 
effect  of  soil.  295. 

diseases— 
in  Florida,  27. 
notes,  295,  302,  304. 

effect  of — 
dry  weather,  29. 
low  temperature,  28. 

fnngna,  410. 

Mal-digoma.    {See  Foot  rot) 

mold,  407. 

sore  skin,  406. 

stocks,  405. 

Tahiti,  foot  rot  prevalent  in,  400. 

tree  disease  in  Africa.  405. 

underground,  165. 
Orchard- 
diseases,  a  few  common,  54, 

relation  of  forest  to  diseases  of,  56. 

spraying.  310. 

trees,  danger  of  excessive  pruning,  403. 
Orchid  anthracnose,  166. 
Oxaca,  fungi  of,  32(1. 
Oxide  of  iron  for  foot  rot  of  orange,  167. 

P. 
Paleontology  from  standpoint  of  botanif  t,  118 1»« 
Pammel,  L.  H.,95. 
Pancratium  disease,  413. 
Parasite  and  host,  relations  150  157. 
Parasites  on  plants  and  animsls,  190. 
Parasitic- 
enemies  of  cultivated  plants,  153. 
fungi,  nature,  51. 
Parasitism- 
effect  on  fiowers.  297. 
in  plants,  158, 388. 
Paris  green  and  Bordeaux  mixture,  310. 
Paris,  study  of  plant  diseases,  294. 
Passion-fiower  cuttings,  disease,  305 
Peach- 
black  spot,  91. 374. 
bUght— 
due  to  MomUia /nietigena,96. 
symptoms  and  lesions,  37. 
blister,  prevention  by  sulphate  of  eopper.  ITl 
brown  rot,  92. 
budded  on— 

Marianna  plum,  227. 
Ceroospora,  375. 
clubbed  branches,  W. 
curl— 
effect  of  weather,  88, 314, 875. 
inTictoria,404. 
prevalent  in  Ohio,  412. 
preventives,  314, 421. 
frosty  mildew,  91. 
leaf  rust,  92. 412. 
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Peach-Continued 
inM:nH)rg»ni«mH  from  diaeiwed  tree*,  230. 
mildeir.  noten,  00, 91, 375. 
orcbani— 

Affected  with  curl.  89. 
root  rot,  377. 
roselt*— 

additioDAl  uote«.  226. 

cdiumunicabihtv,  157. 

ctinclosionii  repirdiug,  230,  231. 

deJtcriptioD,  29«. 

experimeutii  in  Georgia,  227. 

exteniion  in  the  South,  403. 

not«m  94,  22«,  304. 

root  inoculatioiiH,  228. 
rot— 

uotea,  92, 174,  412. 

treatment,  417. 
mat- 
in Africa,  410. 

notes.92.  355.  411,412. 

winter  treatment,  355. 
Item  and  root  tumorn,  93.  37«. 
»pmtingoffruit,374,  404. 

treea— 
connected  with  almond  diaeaae,  67. 
diaenae  in  Africa,  404. 
foliage  affectedhyfungicidesandinsectioidee. 

77. 
gnminiiig,  38,  402. 
yellowa— 
appearance,  03. 
oaaae,  260,  294,  404. 
chemiatry,  157. 
oommunicability,  157. 
cure.  294. 

distribution  in  United  States,  155. 
dread  of  in  California,  155, 156,  294. 
eradication,  295. 
fertiliiera,  296. 

in  Africa,  404. 

in  Connecticut,  156. 

in  Eaatem-grown  trees,  294,  404. 

in  Michigan  and  Maryland,  402. 

in  New  Yorlc  State,  154. 

in  Victoria,  404. 

law,  806. 

law  in  Michigan,  160. 

notea,  60, 156, 156,  174,  301 

occurrence,  404. 

prevalence,  93. 

remedy,  156. 

tbeoriea,  156. 

tranaferring  by  knife,  204. 

vi.  Agaricua  melleua,  377,404. 
Peaches,  wilting  on  treea,  375. 
Pear  blight- 
eradication,  295,  374. 
exemption  of  treea  from,  94, 374,  405. 
notes,  163. 165, 174. 408, 412. 
remedy,  813. 

Tarieiyin  relation  to,  94. 
weather  in  relation  to,  874. 
Windsor- 
notes.  411. 
remedy,  410, 


Pear- 
blossom  blight,  411. 
disease- 
new,  303. 
notes.  04,  304,  411. 
Frenoh,  budded,  258, 261. 
injured  by  blight,  95. 
leaf  blight- 
Bordeaux  mixture  for,  175.  812. 
description,  241. 

Effect  of  ammoniacal  copper  carbonate,  243. 
effect  of  Bordeaux  mixture,  24.'«. 
experiments  to  prevent,  ^1. 
first  appearance  of  in  spring.  94. 
notes,  168, 174,  304. 
of  Japan  stocks,  effect  of  ammoniacal  copper 

carbonate,  245. 
spraying  for,  419. 

treatment,  174.  300,  307,  309,310,  333.  335,411, 
417. 
leaves,  effect  of— 
bichloride  of  mercury,  267. 
chloride  of  lime,  267. 
mite,  treatment,  302. 
orchard— 
cost  of  spraying,  338. 
spraying  outfit,  337. 
rust,  62. 
scab- 
effect  of  weather.  64. 
DOtCH,  307. 

time  of  appearance,  94. 
treatment.  302,  309,  310,  408.  417. 
aeed  lings- 
effect  of  leafbUght,  242. 
experiments,  plan,  340. 
experiments  with,  338. 
leaf-blight,  action  of  fungicides,  351. 
treatment  for  leaf  blight,  160. 
spotting  and  cracking,  405. 
■tocks— 
American,  budded,  259,  261. 
American,  effect  of  ammoniacal  copper  car- 

bonate  on  leaf-blight,  247. 
American,  effect  of  Bordeaux  mixture  on  leaf- 

blight,  247 
diseases,  410. 
effect  of  leaf-blight,  242. 
Japan,  budded.  259,  261. 
treatment  of  American,  246. 
treatment  of  Japan,  245. 
weight  and  measurement,  244. 
trees,  Bordeaux  mixture  for  lichens,  264 
Pea- root  tubercles,  385. 
Peck,  C  H.,  147. 
Pectin  compounds— 
!      in  cell  walls  of  planU,  140. 

list  of  reagents  for  sUinlng,  142. 
Pelargonium  blight,  166. 
Pepinos,  disease,  300. 
Pepper,  disease,  300. 
Pepper  tree,  disease,  413. 
Peridermium,  one  stege  on  Ribes,  401. 
Peridfrmium  pini,  398,  428. 
Peronospora— 
description  of  two  new  species.  105. 
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Peronospora—  Continued. 

tungicides.  312. 

gaDgliformis,  study  of,  298. 

byoacyaini.  on  tobacco,  298. 

on  encumbers,  62. 

onGonolobnA.49. 

on  melon.  376. 
Peronosporacecp — 

addition  to  list  of  Kansas,  61. 

diiOirticulationof  conidiaiu,  li4. 

diseases  caused  by,  51. 

in  berbarinm  of  Division  of  Vegetable  Pathol 
ogy,  109. 

notes,  184. 426. 

structure  of,  143. 
Peronosporites  antiquarlos,  description,  270. 
Perret  mixture,  adhesiveness.  310. 
Petunia  blight.  414. 
Ppxisa  of  larch,  397. 

Phaeidium  punUum,  emendations,  330. 
Phalloidea?,  notes  on  development,  386. 
Phanerogams,  symbiotic  action  of  fungi,  167. 
Phosphorescent  bacteria,  species,  176, 318. 
Phragmidium  and  Puccinia,  relationship,  317. 
Phycoraycetes— 

claHsitication,  135. 

definition,  389. 

description  of  new  species,  184. 
Ph.>  tophthora  infestans— 

aliseiit  in  potato  experiment,  27. 

not  in  New  South  Wales,  406. 

oospores  in,  270,  423. 
Pierce,  N.B.,  66, 282, 364. 
Pine- 
blister.  413. 

fungi,  398, 413. 

leaf  rust,  new,  44, 326. 

ueedles.  cause  of  shedding,  304, 396. 

nonparasitic  disease,  305. 
Plant  diseases- 
does  it  pay  to  spray  for,  176. 

economic  study,  59. 

experiments  in  treatment,  12,  309. 

in  Victoria,  402. 

Kirchuer  on,  286. 

notes.  153, 154. 159. 

relation  of  parasitic  fungi,  168. 

study  and  prevention,  169. 

study  At  Paris,  294. 

study  in  Germany,  294, 401. 

weather  affecting,  88, 293, 373. 
Planting,  effect  of  deep,  295. 
Plant  lice,  fungous  enemy,  423. 
Plants— 

chlorotic,  Sach's  work,  154. 

cultivated,  parasitic  enemies,  163. 

Diamond  Island,  list.  163. 

diseases  of  ornamental,  166. 

forage,  fungi  affecting,  05. 

parasitism,  158, 190. 

subAtances  in  cell  walls,  140. 

variegated,  extensively  planted  in  India  and 
Java.  382. 
I'lasmudiophora  bra4sicce,  cause  of  club  root,  86. 
Plum- 
action  of  ruMt,  355. 


I   Plum— Con  tinned. 

black  knot,  64, 56. 60. 101. 171. 300, 302,301, 411 
I      black  knot,  treatment,  302. 313. 420. 
I      black  spot.    (S§e  lUum  seab). 
I      bladder.  409. 
blight— 
notes,  94. 
treatment,  173. 
buds  osed  in  experiment,  253. 
[     diseases.  408. 411. 
fruit  spot  410. 
fungi  affecting,  169. 

rosetted  Kelsey,  budded  on  Marianna,  227. 
resetted  Kelsey,  budded  on  peach.  228. 
leaf- 
blight,  experiments.  253. 
rust.  412. 
spot — 
defoliation  by,  62. 
treatment.  174. 
Marianna— 
budded  with  xxwetted  Kelsey,  227. 
budded  from  healthy  side  of  rosetted  pesdi, 

227. 
effect  of  ammoniacal  copper  carbonate,  256. 
effect  of  Bordeaux  mixture,  265. 
experiments,  254. 
Myrobolan— 
effect  of  ammoniacal  copper  carbonats.  251. 
effect  of  Bordeaux  mixtora,  264. 
experiments,  253. 
pockets,  302,  304. 
rot,  treatment,  307, 416. 
rust,  experiment  in  treating,  174. 
scab,  99, 100. 

shot-hole  fungus,  60, 311.  • 
Podaxon,  new  species.  324. 
Podotphmra  om^feanikm  on  cherry,  261,361. 
Poisoning  by  fungi,  316, 424. 
Poison  on— 
apples,  300. 
fruit.  307. 
Pole-bum  of  tobacco.  409. 
Polymorphism,  discussion,  61. 
Pdyporei- 

action  on  trees,  397, 406. 
PoiSf3)ortte«  dotemanni,  fossil,  296. 
Polypitrut  ndpAumcs,  on  trees.  405. 
PopUr— 
bacterial  disease,  305. 
disease  of  bhick.  408. 
Potassium- 
bichromate  solution- 
treatment  for  wheat  mat,  218. 
use  in  soil,  204. 
ferrocyanide,  test  for  free  copper  in  BordieMX 

mixture,  337, 340, 368. 
sulphide- 
adhesiveness,  204. 

effect  on  wheat  planU,  203.215,218.219. 
for  com  smut,  171. 
formula,  201. 
injury,  206. 
Potato  blight  (Phytophthora)— 
Bordeaux  mixture  for,  159, 172, 175. 
controlling  influence  of  temperature,  100. 
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Potito  bUght  (Phytophthora)— Coiitina*d. 
10  IielaDd,  162. 
iDMalU,41T. 

notes  62,171,174.307,407. 
Bot  in  New  South  Wales,  406. 
treatment,  16«.  306. 419. 422. 
Potato  (lwea»e»— 
fionleaax  mixture  for.  173,  174,  176,  80e,3Ge,387. 
is  England .  3S6. 
in  foreign  oouo  t  ric«.  387 
nece^ity  of  early  treatment,  173. 
ooteji.299.408. 

mwdieii.  408, 414. 41&,  410. 417, 418. 420. 
T^\)on  on  recent  experiment*  in   oheckiog  in 

FDited  Kingdom  and  abroad,  386. 
re^nlta  of  experiments,  387. 
spread,  301. 

sulphate  of  copper  for,  173, 170, 307, 300 
Tail's  anti-blight  powder  for,  173. 
Potato— 
dutniy  mildew .    ( See  Potato  blight. ) 
fuDgiis,  life  history,  180. 
Macrosporinm,  408. 
nil— 

Bordeaux  mixture  as  a  preventiTe,  55. 

in  Belgium,  313. 

increase  ascribed  to  nitrogenous  fertillserB, 
415. 

notes.  57,171,301. 

treatment.  23, 174, 310, 311, 411. 
acab—  • 

notes.  57. 61. 150, 298, 300. 301. 

remarks  on  the  fungus,  108. 

treatment,  159,311,400. 
Potatoes- 
affected  by  Spongoepora  Bolani,  103. 
analysis  of,  from  field  treated  with  copper,  174. 
copper  on,  402. 

cost  of  treatment  for  rot,  28. 
germination  retarded  by  Bordeaux  mixture,  174. 
lime  as  a  preseryative,  173. 
remarks  on  fungus  affecting,  103. 
rot  in  late,  307. 
yu-ld  of  treated  planta,  25. 
Ponrridie  of  Tine,  149,411. 
Powdery  mildew  of— 
apple.  258,  300,411. 
cherry.  251. 
cncnmber,  408. 
fruit  trees,  412. 
grape- 
notes,  109.306,373. 

treatment,  309.311. 
nursery  stock,  treatment,  170. 
roae.  411. 
Prnne,  action  of  rust  on,  854. 
I'niite  ruat-> 
r«6t  of  treating,  362. 
diHtribution.  354. 
notes,  354. 

stocks  affscted  by,  354. 
treatment,  356. 
Puccinia— 
and  Phragmidium,  relationship,  817. 
bacteria  on,  325. 
description  of  new  species,  281. 


I  Pucciniar— Continued. 
'      graminis  in  Kansas,  218. 

graminis,  on  wheat  in  Australia,  288. 
in  Ecuador,  327. 
in  India,  825. 
in  Sweden,  327. 
new  species,  281 . 
notes,  328. 
rubigovera^ 
•      appearahoe  on  wheat  in  spring,  212. 
in  Kansas,  217. 218. 
on  wheat  in  Australia.  288. 
on  Saxifhigacee,  54. 
Puff  ball,  large.  828, 334. 
Pumpkin  leaf.  Oidium,  41 1 . 

Q 
Qneensland - 
flora.  319. 
fungi,  424. 
Quince- 
Angers,  stocks,  effect  of  ammouiacal  copper  car- 
bonate, 248. 
Angers,  stocks,  eff  ect  of  Bordeaux  mixture,  248. 

leaf  blight- 
experiments.  247. 
notes,  168. 
remedy.  411, 417. 

spot,  treatment,  422. 

R. 

Radish- 
diseases,  300. 
mildew,  56. 
Ramularia,  new  species.  47. 
Raspberry— 
antbracnose,  treatment,  170, 410,  420. 
diseaHes.  163,164. 
root  fungus,  408. 
rust,  57. 

rust  in  Pennsylvania,  312. 
Septoria,  treatment.  22, 26,  810. 
Rerievts  of  recent  literature.  50, 135.  282,  378. 
Rhizomorpha  ngillaria,  fossil,  272. 
Rhododendron- 
disease,  305,  413. 
fungi,  325. 
Ripe  rot  of— 
'      apple,  description.  304. 
jgrape,  description,  304. 
Rockport,  Kans.- 
wheat-rust  experiment,  216,  222.  223,  225. 
yield  of  straw  and  grain,  of  wheat,  219,  221. 
Root— 
and  stem  tumors.  93, 376. 
inoculations  of  peach.  228. 
knot— 
on  apple  trees,  294. 
of  Begonia,  treatment,  421. 
rot— 
disease  of  beet,  303. 
of  peach,  377. 
symbiosis,  theory  388. 
tabercles— 
albumen  bacteroids,  885. 
amylodextrin  bacteroids,  886. 
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Root—CVmtinaed . 
tubercles— Continued. 

of  pea,  no  dimorphism  in,  385. 

oftrifolium,  380. 
Rose- 
blight,  notes  and  treatment,  417. 
cnttings,  attacked  by  fnngi,  306. 
leaves— 

disease,  378. 

iigary  to,  by  asphalt  Tapors.  878. 
mildew— 

snipbur,  312. 

treatment,  313. 
Kosette  of  peach .    ( Ss4  Peach  rosette. ) 
Rot— 
bitter,  of  apple,  rmnedy,  41 1 . 
black,  notes.  M,  163,  174. 
black,  of  grape,  copper  snlphate  and  soda  for, 

311. 
brown  of  grapee,  prevention,  62. 
of  sweet  Tiotatoes,  55,  411. 
soft,  of  8w»«t  potatoea.  56. 
stem,  of  sweet  potatoes,  160. 
stem,  of  tobacco,  4()9. 
Rot  of— 
lettuce,  406. 
peach— 

notes,  92.  174.  412. 

roots,  377. 

treatment,  307,  415. 
plum,  treatment,  307,  415. 
potato— 

in  Belginm.  313. 

notes.  57.  171,  407. 

treatment,  174,  310,  311. 
scarlet  clover,  411. 
tomato,  prevention,  409,  420. 
Roumegu^re,  notice,  400. 
Rnbns,  disease,  165. 
RusAia- 
diseased  grain.  302 
fungi  from,  321. 
Rust- 
affecting  wheat  and  other  cereals,  experiments  in 

treating,  195,  226. 
amount  on  wheat  plants.  211. 
black,  of  cotton.  53, 299. 
fnngi.  158. 
in  Australia.  423. 
in  India.  208. 
resisting  wheats,  196. 
white,  of  beets,  102. 
Rust  of— 
apple.  164,  408. 

apple,  treatment  with  Bordeaux  mixture,  174. 
besns.  63. 
beet,  303. 

beet  leaf,  cause,  408. 
blackberry— 

in  Pennsylvania,  312. 

mycelium.  310,  328. 

notes,  57, 162.  408. 

treatment.  417. 
bramble.  412. 

carnations,  167,  305.  306,  413,  414. 
celerj-.  299. 


Rust  of— Continued. 
cereaU,  52, 174,  301. 
cereals,  prevention,  S3, 
clover,  90. 
coffee,  299,  381. 
cotton— 

description,  48. 

in  Ecuador,  47,  320. 
elder,  57. 

grape  in  Kew  York,  310. 
hollyhock,  44. 57. 
hop  in  Africa,  404. 
marsh  mallow,  cooneotion  with  wheat  rest 

302. 
peach— 

in  Africa.  410. 

leaf,  412. 

note  on.  92. 
pears,  62. 
pine,  new,  44>  326. 
plum  leaves— 

noteei,  412. 

trei^ment,  174. 
prune — 

cost  of  treating,  362. 

distribution,  354. 

treatment,  356. 
raspberries,  57. 

rasplierries  in  Pennsylvania,  311. 
rye,  62. 

strawlierries.  62. 
wheat— 

ammoniacal  copper  carbonate  troatroppt  t>. 
219. 

bordeauxmixtnre  treatment.  218.  Sift 

cause,  408. 

oonference  in  Australia.  287 

oopper  snlphate  for.  415. 

corrosive-sublimate  treatment.  218. 

dissemination  of  spores.  296. 

experiments  at  GarreU  Park.  Hd.,  Itf.  n: 

experiments  at  Manhattan.  Kans..  213 

experiments  at  Rockport.  Kans..  216  211  ^ 

experiments  to  prevent.  It6. 

ferrous-sulphate  treatment,  218«  219 

ftingioides,  used  for.  190.  216, 222. 

general  condition  of  plants,  210.  211. 

hot- water  treatment,  no  benefit  Itod.  SU  -'I 

immersion  of  seed,  198. 

in  Africa.  299. 

in  Australia,  195. 

insects  eating,  319. 

in  United  States,  196. 

loss  in  Australia,  287 

notes,  300. 

potassium-bichromate  treatment^  211. 

potassium-sulphide  treatment,  218,  St. 

remedy,  298. 

soil  treatment,  198. 

spraying,  172,196,198. 

spreading,  209,315. 

Strawsoniaer,  308. 

sulphate-of-iron  treatment,  218. 

sulphur  treatment,  218  219. 

time  of  appearance.  206. 206. 

treatment,  288, 416, 419, 421. 
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t  of-CoDtinued. 

ittl,  effect  of— 

launoniacal  copper  carbonate,  210. 

basic  cupric  acetate,  223. 

Bonle*ux  mixture.  208, 210, 214. 216. 224. 

»pper  borate,  223. 

Enpric  ferrocyanide,  223. 

cupric  hydroxide,  224. 

Mpric  polysulphide,  224. 

terroua  ferrocyanide.  210. 224. 

imii  borate.  224. 

iron  sulphide,  224. 

triiiipric  ortbophoepbate,  224. 

cine  borate,  224. 

taufObio,li»t,428. 

<5f/Cereala)— 

iei«e,4a8. 

int.  62. 


ardo"8  Sylloge— 
ze  for,  293. 

iciea  omitted  from,  424. 
iy,  disease,  300. 
oda.  coat,  239. 

Jo^  nozzle,  effect  of  sprays  on,  3W. 
aw.  G.  F.  r...  387- 
of- 
Jle- 

eMription,  303. 
1  VircinU,  306 
Teat  prevalence  of,  373. 
otea,174,40». 

reatment,  168,  173.  174,.  176,  290,306. 
311,408.417,418.420.422. 
t.303. 
ton.  162. 
nge  - 

anse  and  remedies,  34. 
istribQtion,34. 
ature,  34. 
r— 
ffecte  of  weather  on  appearance,  94. 

otea,  307. 

peat  ment,  302. 309, 310, 408, 417. 

01,99.100. 
ato— 

ote«,  57, 61, 150, 298, 300, 301. 
reatment.  311, 400. 
eat — 

i»erription,801. 
otea.»«.158,407,411. 
ling  of  grapes,  164. 
Pi  clover  rot.  411. 
lomycetes,  classification.  430. 
Liah  fungi.  321. 426. 
IT  palm,  leaf  spot,  60. 
ling,  deftnition,  241. 
s,  eifectof  fungicides  on  ritality,  308. 
fta  graminum— 
izktlaDce  on  wheat,  211. 
^earance  on  wheat,  210. 
Iwaosas,  218. 


308, 310. 


Septoria  of— 
blackberry,  treatment,  22, 23, 26, 310. 
raspberry,  txeatment,  22, 23, 26, 310. 
Sereh  disease  of  sugar  cane,  295. 
Seymour,  A.  B.,  135. 
Shot  bole— 
disease  of  apricot,  41 1. 
fungi,  66, 233, 411. 
fungus  of  plum,  treatment,  311. 
Silk  worm,  Infected  with  Isarla,  191. 
Smith,  Erwin  F.,  36, 88, 226, 373. 
Smut— 
brome,  98. 
fungi,  56, 315. 

Jensen's  treatment  of  seed  oats  and  wheat,  57. 
loose,  of  wheat,  treatment,  172. 
prevalence,  97. 

stinking,  of  wbeat,  treatment,  170, 171. 
Smut  of— 
cereals,  52, 53, 174. 
cereals,  treatment.  811. 407. 
citron,  410. 
clover,  99. 
com— 
exx)eriments.  171. 
influence  on  cattle,  317. 
notes,  174. 410. 
treatment,  421. 
grain,  treatment,  418. 
oats- 
loose,  52. 
notes,  160, 171. 

treatment,  301, 311, 314, 372, 408. 
onions.  6'i,  161. 
rye,  62. 

sorghum,  notes.  57,  172. 
tall  meadow  oat  grass.  98. 
timothy,  98. 
wheat — 
notes,  300. 
prevention,  new  method  of  treating  grain  by 

Jensen  process,  372. 
treatment,  175,296,314,416,410,422. 
Soap— 
added  to  Boroeaux  mixture,  370. 
eau  celeste,  347. 
use  in  making  fungicides,  202. 
Soft  rot  of  sweet  potatoes,  56. 
Soil- 
copper  absorption  from,  402. 
copper  in.  307,  308,  313. 
effect  on  orange  die- back.  295. 
in  nursery  experiment,  261. 
reaction  of  copper  sulphate,  312. 
rot  of  sweet  potato,  300. 
treatment  in  wheat-rust  experiment,  198. 
SolmsLaubach,  H.,  148. 
Sooty  mold  of  oranges,  35,  363,  364. 
Sore  shin  of  orange,  405. 
Sorghum  smut,  58, 172. 
Southern  tomato  blight,  300. 
Spermatia,  germination  of.  50. 
Spinach- 
disease,  300. 
mildew.  57. 
Sporangia,  development  of  ascl  from,  390. 
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Spores— 
diflusioB,  177. 
endogenoas    formation 


In     Cftolora    icn^ri. 


germination,  diacnasion,  51 . 
Spot  diaeaae  of— 

1x«t,a03. 

cherry— 
notes,  192. 
treatment,  174. 

currants- 
notes,  192. 
treatment,  174. 

gooseberries,  192. 

peach,  91, 374. 

pear  (Sec  Pear  leaf  blight),  94. 

plom,  treatment,  174. 
Spot  of— 

plom  fruit,  410. 

quince,  treatment,  422. 
Spotting  and  cracking  of  pears,  406. 
Sprayed  fruit— 

copperon.  402. 

harmless,  309. 
Sprayer.  Japy  knapsack,  notes,  39,  40, 41. 
Spraying— 

apparatua,  109, 203, 812. 

crops.  314. 

does  it  pay  1  100, 175. 

in  lUinois,  813. 

machines — 
fittings,  300. 
notes.  174,  313,  418,  420. 
tests.  306. 

orchards,  175,310,  333,  337,  456. 

pear  orchard  cost,  838. 

pump,  new,  309. 

tank,  description,  358. 

value  of,  for  rines,  402. 
Spraying  for— 

almond  disease,  i36. 

apple  scab,  17. 

black  rot  of  grape,  12. 

fungous  diseases,  176. 

leaf-blight,  333,  388. 

prune  rust,  356. 

wheat  rust,  173, 196, 198. 
Starch,  in  fungi,  177, 315. 
Stem  rot  of — 

sweet  poUto,  100. 

tobacco,  409. 
Stinking  smut  of  wheat- 
fungicides.  171. 

Jensen  hot-water  treatmoit,  170, 171. 
Stock— 

definition,  241. 

effect  of  leaf-blight  on  pear,  242. 

in  nursery  experiment,  262. 
Strawberry  leaf-blight— 

notes,  411. 

reme<lies.  174, 302, 308. 411, 417. 
Strawberry- 

diseofie,  remedy,  416. 

leaves  and  asphalt  vapor,  378. 

mildew,  treatment,  415. 
notes.  162. 


Strawberry— Con  tinned. 

rust,  62. 
StrawBonizer.  lor  wheat  raat^  907. 3U8. 
Straw- 
weight  m  Iffanhattam  experiment,  215. 

yield  at  Roekpcn^  Eju&a.,  219, 221. 224. 
Sugar  beet — 

disease,  303, 406. 

heart  rot,  161. 

treatment,  416. 
Sugar  cane- 
disease,  407. 

Sersh  disease,  295. 
Sulphate  of— 

copper.    (£f«Coppei  sulphate.) 

iron  solution- 
description,  174. 
treatment  for  wheat  mat,  218. 
Sulphoeteatite— 

adhesiveness,  204. 

cuprie,  175. 

experiments,  312. 

notes,  202. 
Sulphur- 
adhesiveness.  204. 

and  lime  treatment  for  wheftt  niat»218,  211 

flowers  of,  202. 

treatment  for  wheat  rust,  218. 
Sun  scald  in  orchard  trees.  Ma,  405. 
Sweden- 
first  appearaixe  of  Ptt€ci$»ia  mmtrmermnm  il. 
827. 

fungi,  322. 
Sweet  iwtato  black  rot — 

characteristics,  2. 

conidia,  3. 

coniaiophores,  6. 

cultures,  8. 

distribution,  1. 

extent  of  damage,  1. 

external  appearance,  2. 

inoculations,  9. 

Maeroconidia,  5. 

Microconidia,  5. 

mycelium,  5. 

notes,  1,56, 800, 411. 

preventive  measurea,  9. 

probable  life  hiatazy,  0. 

Pycnidia,  3,  8. 

Pycuospores,  3,  8. 

spores,  7. 
Sweet  potato- 
diseases,  419. 

effect  of  Bordeaux  mixture,  174. 

experimenta,  290. 

soft  rot,  56. 

soil  rot,  300. 

stem  rot,  caused  by  a  new  Kectria,  160. 
Swingle,  J.  P.,  214. 
Swingle,  W.  T.,  109,  395. 
Sycamore  blight,  95,  413. 
Sylloge  Fnngonim,  pziae  for,  158, 298. 
Symbionts,  definition,  388. 
Symbiosis— 

In  fungi,  428. 

root,  887. 
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biti  oraofce,  for  CaliforoU,  400. 

It  IS  antibllgltt  for  potato  dlMase,  178. 

rake-air  — 

D  Australia,  280. 294, 402. 

ttucdios,  406. 

U  meadow  oait  graaa,  smut,  96. 

nnin  in — 

vUa  of  leaTea,  injury  on  acoount  of,  878, 878. 

eareA,  reaction,  379. 

phrina— 

n  Italy,  329. 

•n  p«ach  in  Maryland,  88. 

r  burning  for  protecting  plants  from  frost,  416. 

chniqae.  S6. 

rfazlaa,  188. 

uxter.  It.,  278. 

^k-phoreae,  427. 

i*'1ocarpon.  329. 

luotliy  ]»mat,  437. 

>\!WCCO 

iDalysia  of  diseased,  383. 
Mcterla  Sn  diaeased.  884. 

lLH<riiJB«S 

(-ati«e,  384. 

in  Australia,  407. 

notes*,  1CE2,  406. 

rtpej-iments,  382. 

int>culation  with  diseased,  884. 

milflew.  407. 

Bioeaic  disease,  SS2. 

Perwkogpora  Ayoseyamt,  damage  frosi,  in  Aus- 
tralia. 298. 

(Mile  burn.  409. 

iiap  of  diseased  infections,  884. 

»t»*m  rot,  409. 

»lj4t9hi,  musbroom  of  Japan,  426. 

miato— 

blight,  Sonthem.  800. 

ilinease — 
In  Teneriffe,  403. 
treatment,  417. 

mildew,  treatment,  415. 

rot.  prevention,  499,  420. 

worm  a,  fnngons  disease,  61. 

wmatoes,  copper  on,  896. 

>xicology  of  copper  oomponnds,  309. 

racy.  S.M.,43,  281. 

re«-e,  forest— 

diHeanes,  102,  106.  396. 

diseatfies  doe  to  mechanical  injuries,  805. 

fung^i,  413. 

l»olyporei,  406. 

prtrservation,  162. 

relation  to  orchards,  56. 

r«halose— 

crystallising,  331. 
in  fnsgi,176,177,315. 

r<rcnclline»,  426. 427. 

ricupric  orthophosphate  mix  tare- 
effect  on  wheat  rust,  224. 
furninla,  222. 
notca,  345. 

'H  folium,  root  tubercles  in,  386. 

'rifuorphism  in  Uromyoes,  327. 
niffle.new  species,  429. 


Truffles — 

notes,  188, 189. 

of  Bl^dad,  188. 

of  Smyrna,  188. 
Tubercles- 
albumen  bacteroids  in  root,  885. 

amylodextrin  in  root,  385. 

of  pea  roots  not  dlmocphic,  385. 

on  roots  of  Leguminoste,  207. 

on  trifolinm  roots,  386. 
Tnckahoe,  account,  323, 324. 
Tumors,  on  roots  and  stems,  93, 876. 
Turnips- 
club  root,  316. 

disease,  300. 

U. 
Uneinula  spiralis,  life  history,  316. 
Undervrood,  L.  M.,  27. 
XJredinean — 

new  genera,  328. 

new  species,  43. 

notes,  42,  187,  325,  326,  827. 

some,  of  the  United  States,  42. 
Urocystis  in  Italy,  329. 
Urorayces— 

description,  281. 

new  species,  43. 

notes,  42, 187, 325, 326, 827. 
Ustilagineic,  51,  325,  326. 
Ustilago,  new  species,  328. 
V. 
Vaccinium  disease,  304. 
Variegated  plants  and  fungi,  406. 
Variegation,  common  in  ornamental   plants  of 

India  and  Java,  382. 
Vasquez,  Sefior,  48. 
Vegetables,  cracking,  163. 
Venuorel  noszle  for  spraying,  202,  203,  359. 
Viaia,  P.,  149. 
Vine- 
blight.  304. 

cuttings  from  United  States, importation  prohib 
ited  by  Austro-Uunfiarian  Government,  101. 

disease- 
California.  154, 294. 
in  Baden,  410. 
in  Russia,  165. 
notes,  411. 
treatment,  417. 

mildew- 
Portuguese  remedy,  169. 
treatment.  807. 

Oidium,  sulphur  for,  416. 

poarridi6  of,  149, 411. 
Vineland,  N.  J»»  saipsoments.  16.. 
Vines,  new  disease,  403. 
Vineyard,  results  of  treatment,  li. 
Violets 

disease,  300, 305, 306. 404. 
cause,  297. 
remedy,  296, 403, 422. 

roots,  fungi  in,  414. 
YiHi  vini/era — 

diseases,  286. 

effect  of  lightning,  206. 
VonTavel,F.,389. 
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w. 


Waite,  M.  B..  33,  264,  333. 

Ward,  H.  H.,  150,  398. 

WaiibingtoD,  botany  at  meeting  of  A.  A.  A.  S., 

293 
Wax  on  leavea,  niw,  297. 
Weather— 
and  plant  diaeaaea.  91,  92,  94.  96,  293,  373.  374. 

375,400,401. 
effect  on  apple  acab.  373. 
effect  on  peach  curl,  88,  314. 
record  at  Garrett  Park,  Md.,  209. 
Webber.  H.  J.,  863. 
Wetting  power  of  fongicidea.  202. 
Wetting  quality  of  Bordeaux  mixture  and  aoap- 

370. 
Wheat- 

(6V«Cereala.) 
abundance  of  Ssptoria  graminuin,  211. 
appearance  of  Pueetnia  rubigovera,  212. 
Anatralian.  barveat,  160. 
blight.  05,  408. 
diseaaeff,  95. 

experiments,  synopaia,  218. 
plants,  effect  of— 

animoniaeal  aolntion,  215. 

Bordeaux  mixture,  215. 

potaatiium  aulphide,  215. 
ru«t — 

ammonlacal  copper  carbonate  treatment,  218, 
219. 

and  mat  of  marsh  mallow.  302. 

and  smut,  300. 

Bordeaux  mixture  treatment,  218, 219. 

cause,  408. 

conference  in  Auatralia,  287. 

copper  sulphate,  415. 

corrosive  sublimate  treatment,  218. 

ferrous-sulphate  treatment,  218, 219. 

hot- water  treatment.  218, 219. 

in  Africa,  299. 

in  Australia,  195,  288. 

in  United  SUtea,  196. 

insect  eating,  319. 

iron  borate,  224. 

iron  buphide.  224. 

loss  ftom  in  Australia,  287. 

potassium  bichromate  treatment,  218, 219. 

potassium  sulphate  treatment,  218,  219. 

remedy.  298. 

siMtreo,  dissemination,  298. 

spraying  for.  173,  196,  198. 

spread,  200,  315. 

Strawsonzier  for,  308. 

sulphate  of  iron  treatment,  218. 

sulphur  and  lime  treatment,  218, 219. 

sulphur  treatment,  218. 

time  of  appearance,  206, 208. 

treatment,  415, 419, 421. 

tricupric  orthophosphate,  224. 

zinc  borate  for,  224. 


Wheat— Continued, 
mat.  effect  of— 
ammomiacal  copper  carbonate,  210. 
baaic  capiic  acetate.  223. 
Boidesux  mixtoTV,  208,  210, 2U. 
I  copper  borate.  223. 

enpric  ferrocyanide.  223. 
1  cuprie  hj'droxide.  224. 

I  enpric  |)olyanlphide.  224. 

I  ferrous  ferrocyanide,  210,  224. 

i  Y^n  borate,  224. 

I  iron  sulphide,  224. 

tricuprio  orthophoaphate.  224. 
I  sine  borate^  224. 

rust  experiments,  195,  214. 
rust  experiments  atr- 
Garrett  Park,  Md..  197,  212. 
Manhattan,  Kans..  213.  214. 
Rockport,  Kane..  216,  222.  223.  22S. 
t      rust  experiments— 
I  conclusions,  195,  22S. 

I  fungicides  used,  199.  216.  222. 

I  general  condition  of  planU,  310, 21 1 . 

plan,  197. 
reenlt,203. 
soil  treatment,  196. 
scab— 
description,  301. 
notes.  95. 158, 407, 411. 
seed- 
effect  of  copper  on  vitality,  421. 
immersed  in  fungicides,  etc..  for  ni»x  I-*' 
smut,  looee— 
fungicides  to  prevent  172. 
treatment.  298. 314. 416, 419. 422. 
yield  in  United  States,  195. 
Wheats.  rnst-Teaisting,  196. 
White  worm,  fungna  affecting.  178, 190. 191 
Wild  and  cultivated  plants.  iDtemlatJoiM.  54  4^^ 
Wilt.    (5se  Blight  of  orange). 
Windaor  pear  blight- 
notes.  411. 
remedy,  410. 
Wine  industry  of  Roaaia,  165. 
Wines,  French,  173. 
Wiivworma,  fungus  killing  larva.  192. 

T. 


fermentation,  424. 

method  of  obtaining  asAXwpores,  490. 
Yellows  {See  Peach). 
YeMts,  list,  179. 

Z. 

Zinc-borate  mixture- 
effect  on  wheat  mat,  224. 
formula.  222. 
notes,  350. 

Zinc— 
ferrocyanide  mixtare,  390. 
silicate  mixtnxe,  850. 
sulphide  mixture,  350. 

Zopf.282,284,889. 


IHDEX  TO  HOSTS. 


A. 

Abies  concolor,  180. 

frazeri,  160. 
AbuTilo]i,4«,305. 

indictnn,  46. 

peiiplocifoliam.  46. 
Acacia,  321, 425. 
Ac«*r  campestre,  321. 

glabrum,  181. 

maerophjUum,  166. 

rubrum,  133, 181, 182, 310. 

sac^^hjmnam,  132, 181, 319. 
Acnida  cannabina,  181. 

taberenlata,  61. 
Aconitum  Ijcoctonum,  329. 

napeUnii,321. 
Acridiam  perigrinaxn,  178, 191. 
^cidiom  podophylU,  182. 
£8calu8,301. 

glabra,  102. 

hippocastaneam,  181, 188. 
A^ave  americaiiA,  315. 

ngida,  315. 

aalmiana,  315. 
Agropyrum  glancum,  181, 819. 

repena,  96. 161. 
Agrostis,  330. 

fltolonifera,  321. 

Tulgaria,  422. 
Aleyrodea  citri,  863. 
Alfalfa,  161,  411. 
Algar,  135.  322. 
Aliiima  plaDtago.  181. 
AUionia  mcamata,  113. 
Alliam  axnpelopnaanxD,  326. 

corpse,  184. 
Altuond,  66,  78.  232.  304,  354.  860. 
Ainos  iucana,  320. 
AJop4>ciiru8,  98. 
AUernanthera,  414. 

acbyrantba,  320. 
Alth«a  rmea,  44.  45,  47. 
AmaraDtua  cbloroatacbys.  115. 

ebloroatachya  var.  bybridaa,  116. 

erispua,  115. 

retroflezna,  116. 

spinMiiB,  115. 
Ambrosia,  112. 

artemiaiaefolia,  112,  119. 

triiida.  119. 
Antelancbier  canadenaia,  61,  280. 


Ammophila  arenarU  321. 

amndinacea,  321. 
AmpelopalB  qnlnqnefolia,  276. 

veitcbii,  57. 
Andropogon  annolatua,  826. 

argenteua,  320. 

marioatua,  320. 

provincialia,  320. 

virginicaa,  189, 281, 320. 
Anemone  nemorosa,  179. 

pennaylvanica,  116. 

ranoncaloldea,  179. 
Angelica  atropaq;>area,  181. 
Anguille,  322. 
Animals,  139,293,322. 
Ant,  191, 329, 425. 
Anthoxanthum,  98. 
Antirrhiuam  mi^ua,  183. 

Apple.  54,  55,  163,  154,  162,  163,  164,  167,  166,  170, 
173,  174,  175,  294,  297,  298,  299,  302,  303. 
304,  306,  309,   310,  311.373,  400,  408,  409 
411,  412, 417. 418. 419, 420, 421, 422. 
Apricot,  101.156,157,354,411. 
Arabia,  326. 

holbceUii.  122,277. 
AraJla  racemosa.  181. 
Aristida  pangena,  281 
Arnica  cordifolia,  181. 
Arrhenathemm  elatins,  428. 
Artemisia  biennis,  112. 

camphorata,  182, 183. 

cana,  181. 
Asclepiadacee,  275. 
Asparagus  officinalis,  425. 
Aspidosi>enna  quebracbii,  322. 
Asprella  hystriz,  161, 276, 320. 
Ast«r,380. 

novie-anglife,  118.  ^ 

Astragalus  alpinns,  326. 

melilotoides,  326. 
Arena,  98. 327. 

elatior.  98, 320. 

B. 

Baccharia,  276. 
Balanus  balanoides,  428. 
Bambusa,  320, 326. 
Bambusacete,  322. 
Bananas.  48, 407. 
Banksia,  181. 
Barberry.  327. 
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Bwk,320 

Barley  53, 90, 97, 161, Ml.  408 

Bantainia  grandiHora,  331. 

B«aii,63,!!96,299.407. 

Beecb.  182. 

Beet .  102. 159  161,  in,  189. 280. 301. 303. 408. 

Beetle.  317. 

Berberis,  327. 

glaaca.  327. 
Beta,  102. 
BetnlaaJba.321. 
Bidena  cbryaanthemoides,  01. 
connata,  119. 
frondosa,  1)9. 
BigDoniMoeR,  322. 
Birrb,  166.  422. 
Blackberry.  26, 57, 162. 163. 164. 168, 310, 311. 312  328, 

417. 
Black  ra»plK5rrie»,  420. 
Bloaaoms,  56. 
Bine  graiw,  98. 
Boerbaaviadiffnsa.  113. 
crecta,  118. 115. 
hireata,  114. 115, 184. 
M>none,  114. 
Rplcata,  114. 
xantbli,  114. 
Braaska,  79, 84. 
alba,  110. 
uapua.  320. 

Tar.  napobraaaica,  320. 
nigra,  110. 
BHsa,  98. 

BromegrasA,  161.301. 
Broniua  breviariatatoa,  98, 161. 

ciliatus,  98. 
Broufionetia,  319. 
BuohloS  dactyloldes.  320. 
Buckwheat.  62. 


Cabbage,  79. 153, 159, 160, 300. 316. 408. 

wonnM,6],3l4,317. 
CacJiha  hastata,  325. 
Cachrya,  326, 
C«ly<*aiithu8  prwcox,  183. 
Camellia,  320, 425. 
Campasala  trachelium,  321. 
CappariK  cynophalophora,  276. 
Capsclla  bunta-paatoris.  111. 
Caragana,  arboreaoens,  827. 

purpurea.  327. 
Cardaniine  ludoviciana,  110. 
C  vrduus  jiycnocepbalUB,  188. 
Carex.  181. 

conoidea,  181. 

atricta,42. 
Carica.  322. 

papaya,  134, 319. 
Carnation,  166, 300, 305. 306. 413. 414. 416, 418. 
Carpinna  aniericana,  131. 181. 182,319. 
Carrot,  80, 159, 300. 
Carya  alba,  181. 

tomentoaa,  181. 
Caaaia  ctwimaecrista,  133, 310. 

nictitana,  187, 330. 


Caataiiea  venca,  182. 

C^istelleia.  328. 

Catalpa  bignnniotdeA.  133, 319. 

CatUeya  403. 

Cat,  tracbea  of,  401 . 

CaaUflower,79,40ft. 

CeanotbuH  thyraiflorua,  181. 

Cedar,  102. 164,  301. 

Celery.  ISO,  161, 299, 305, 407. 

Celtia  331. 

auatraliit,  183. 
<  occidentaUa.  106. 125. 181, 320. 323. 

I  Cenohma  tnbaloidfMi,  98, 161. 
j  C<^ntanrea  aspera,  326. 
Ceraatium  noUma,  121. 
riacoeum,  121. 
vulgatam,  121. 
.  CereaU.  53. 174. 301. 311, 4410, 401. 
,  Cereua  triangularia,  183. 
Ceatrnm.  328. 

pabeacena. 
CbaniKtcyparts  aphferoidea,  106,  398. 
Chenopodiacea*.  102. 
Chenopodiam,  102. 
album.  57, 124. 

ambroaiotdee  var  aQUielnunticaai.  330. 
Cherry,  56.60. 62, 101. 153, 163, 164. 171. 174, 181. !« 

249.300.302,864.411,412.416. 
Cbeatnnt,  133,319. 
Chinch  bnga.  316,  318. 
ChloriB,  187.  382. 

awartaiana,  181. 
Chiyaantbemum,  305.  414,  423. 
Chryaopaia  graminifolia,  880. 
CicnUmaculata,  181. 
Ciraium  ochrocentmns,  326. 
Citron,  156,  409. 
Citma.l62,31S. 
aarantiaca,  322. 
tnfoliAta,400. 
Cladinm  tatraquetrum,  181. 
Cladophora  marina.  322. 
Cla\-tonia  virginica,  130. 
Clematis.  305. 

jackniani.132,319. 
Cleome  pungens,  320. 
Clethra  alnifoUa,  50. 
Chtoria  mariana,  330. 
Closteriam.  322. 
Clover,  58, 99, 161, 301. 327. 411. 
Cniona  horridnlna,  112. 

lanceolataa,  112. 
Coffee.  48. 160, 290, 381, 407. 
Coiabnia  natrix,  320. 
Comandra  umbellata,  187. 
CompoaitiB,  325. 
Conferva  boubyoina,  322. 
Conlf era.  396. 
Convolvnlaceiip,  IKT,  322. 
ConTOlmlna,  112. 

Coral,  871. 
Cordia,328. 

myxa.  183. 
Com.  56, 97, 161, 171, 174, 317,408. 
Oomna,  181. 

Honda,  166. 
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Cemu»— Con  tinned . 

aanguinea,  320. 

stolonifera,  181. 
Comlalls,  122. 
Corvlaa  ATellana,  321. 

Cotton,  47,  48,  53.58,  153, 159,  298,  299.  301. 320,  403. 
Crab  apple,  102. 
Cranberry.  1«3,  170.  303,  311. 
Crat^i'^aa  oxjacantha,  428. 
Crepis  acaminata,  320. 
CrotoD.  322. 
CnififewB,  80. 
Cucumber,  62,  160,  303,  408,  417. 

Wild  Star,  57. 
Cacomia  angnria,  125. 

aativna,  125. 
Cacurbite.  300. 
CiipreMua  thyoldea.  61 . 
Cupularia  viacoaa.  326. 
Ciirrant,  101.  163,  164,  174.  192,  301. 
Cyca»  revoluta,  315. 
Cydonla.  280. 
Cyuogloaaam  officinale,  126. 

virginiciixn,  126. 
Cyperacese,  187. 
CyijeruB  cyHndricua,  181. 

flaveacena.  388. 

schweinitzii,  187. 

rttrigoans,  187. 

D 

Dactylia  glomerata,  189. 

Dafl'odilfl,  403. 

Dahlia,  315. 

Datea,  164. 

BftQcua  carota,  182, 320. 

Dentaria  dipfaylla,  110. 

beterophylla,  122. 

laciniata,  122. 
Diatrype  atigma,  820. 
Dicentra  cacnllaria,  122. 
Dicha^na  etrumoea.  181. 
Dicbondra,  326. 
Diodia  virginiana,  330. 
Disocorea  Tilloaa,  181. 
Dipaacua  sylvestria,  123. 
Draba  caroliniana,  122. 
]>rapamaldia  glomerata,  322. 
Dnimatick  tree,  324. 

£. 

Ecbinoapermom  redowakii  var.  onpalAtnm,  126, 
129. 

var.  ocddentale,  126, 129. 
Eggplant,  160, 278, 300. 
Elieagnoa  maoropbylia,  331. 

reflexa,  18.3. 
Elder,  57. 

Eleoaine  eegyptiaca,  330. 
Elm,  315, 319. 
Elymaa  canadensis,  132, 161, 319 

Tar.  glaucifolins,  98. 

condensatnn,  274. 
Eragrostia  pectinacea,  281. 
Ereehthitea  hieracifolla,  119, 181, 330. 
Erigeron.  119. 

canadenae,  118. 
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Erigeron — Continned. 

pbiladelphlcam,  119. 
Eriocoma  casapitoaa,  275. 
Eryngiom  pandanifolium,  322. 
Erythroxylon  coca,  188. 
Eucalyptus.  181, 321. 425. 

panciflora,  181. 
Engenia,  181,322. 
Engbena,  322. 
Euphorbia,  326. 

amygdaloldes,  179, 181. 

cordlfolia,  125. 

coroUata.  125. 

cyparissiaa,  179, 297. 

gerardiana,  321. 

humistrata,  125. 

hypercifoUa,  125. 

palustria,  331. 

serpyllifolia,  125. 

verrncosaf  179, 297. 321. 
BuphorbiaceiB,  322. 
EuTotia  lanata,  326. 
Bustacbya  petrcea.  181. 


Fagus,  105. 

Bolandri,  425, 
Ficua  elastica,  60,  181. 
Filberts,  410. 
Flax,  166,302. 
Forest  trees,  801, 304. 
Formica,  425. 
Fourcroya  gigantea,  315. 
Franseria  diseolor,  112. 
Fraxittus,  103, 166, 181, 182, 331. 

americana,  276, 277. 

G. 

Gagea  arvensia,  326. 
Galactia  pilosa,  830. 
Galium  aparine,  61, 121. 
G^lsemium  sempervirens,  131, 319. 
Greranlum,  305,  820. 

carolinianum,  117. 

maoulatnm,  117. 
Genm  album,  122. 
Qlechoma,  826. 
Gleditschia  triacantbos.  429. 
Globularia  vulgaris,  328. 
Glycine.  425. 
GlycyrrbiM,  58. 

glabm,  58. 

lepidota,  42,  58. 
G6nolobus,49,  320. 

auberosus,  119. 
Goodia,425» 

Gooseberry,  101,  164,  168,170,173,192,301,374,418. 
Gossypinm,  47, 48,  « 9. 

herbaceum  {See  Cotton),  47, 189. 
Grain,  53, 301. 313. 372. 
Gramincie.  322. 

Gn^m  SiK  55, 57, 50,  154, 163, 164,  165, 167,  168,  170. 
174, 175, 2M,  296, 299. 302, 803, 804, 306, 307, 
8O0»  918^310, 311, 312,  314,  317, 373, 422. 
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Grape— ContiBued. 

iMf  hopper,  61. 
Grapevine,  403, 405, 420. 
Grass,  326, 425. 
Grab,  329. 
Gjnaxia  bnxifolia,  828. 

pulehella,  328. 


H. 


HamelU,  322. 

Hedysarnin  aetigeram,  327. 
Heleoinm  aatunmiJe,  181. 
Helianthaa,  112.  119. 

groese  aerratna,  110. 
Hemizonia  trunoata,  43,  326. 
Hemp,  406. 

Hepatica  acatlloba,  116. 
Hepialua  vireaeeoa,  420. 
HeHperis  matronalia,  300. 
Heteropogon  inelanocarpa,  328. 
Hickory  wood,  320. 
HiUriaJameaii,320. 
Helens,  98. 

lauatus,  400. 
Hollybook,  44,  45,  55,  57,  61,  164, 166, 167,  300, 806. 

320,  400. 
Hordeain  pratenae,28l. 
Horse  chestnot,  352. 

radish,  298,  300. 
Houstonia  ooBraloa,  43, 181,  326. 
Hydrangea,  55. 

HydrophyUum  virginicum,  107, 123, 823. 
Hyoscyamaa,  298. 
Hypeiicum  matilum,  820. 
Hypozys  erecta,  278. 

I. 

Iberis,  79. 
Ilex,  54. 

scopulonim,  331. 

soopiilns,  831. 
Impatiens.  117. 

fulva,  117, 181. 
Indian  com,  410  (See  Com  and  Maise). 
India-rubber  tree,  60. 
Insects,  191,316. 
Inula  tIbcosa,  183. 
Ipomoea,  113. 

batatas,  112. 

commutata,  118. 

hederacea,  113. 

inoarnata,  113. 

lacunosa,  113. 

leptophylla,  113. 

pandurata,  118. 

purpurea,  330.  "^^ 

Iris  versicolor,  320. 
learia,  191. 
Iva  ciliata,  112. 

zanthiifolia,  326. 

J. 

Jasmin  nm  officinalis,  183. 

sanibac,  182. 
Jatropha  stimalosa,  330. 


Jnglans  einerea,! 

nigra,  103. 
Junci,  388. 
Jnncna,326. 

chamisaoni,  187. 
Juniperoa,  56. 

commnnia,  61, 321, 328. 

sabina,  321. 

virginiana,  61, 102, 280. 
Josaica,  330. 

K. 

Kalmia  latifolia.  181. 
Kennedya  proetrata,  18L 
Krigia  dandelion,  120. 

Laburnum,  327. 
Lactuca,  120. 

canadensis,  120. 

integrifolia,  120. 

leiicophiea,  120. 

macrorhiza,  325. 

sativa.  120. 158. 

scariola,  407. 
Lagerstrcemia,  320. 

indica,  183. 
Laminm  amplexicanie,  124. 

purpnrenm,  134. 
Larch,  166.  304,  387.  422,  426. 
Larix  europtea,  413. 

leptolepis,  426. 

siberica,  320. 
Lathyrua  latifoliua,  181. 

palustria,  181. 

pisifonnis,  327. 

sylvestris,  327. 
Lanracee.  322. 
Lecaniom,  364. 

Leguminoss,  80, 156, 167. 297,822. 
Lemon,  155, 162, 181.  365,  4S0. 
Lentiniis  uralnus,  320. 
Leontodon  baatilia,  325. 
Lepidinm,lll. 

oampeatre.  111. 

intermedium,  122. 

virginicum.  Ill,  122^ 
Lepidodendron,  270. 
Lepidoaperma,  181,425. 
Lepidoaperroum,  181. 
Leptogonium,  189. 
Leptospermum  rfeTigatnm,  18L 
Lettuce.  100, 312, 407, 408, 428. 
Libooedms  decnrrens,  166. 
Liohen  thallna.  320. 
Lignstrum  vulgare,  182. 
Lily,  151, 167, 294. 
Lima  beans,  62, 279. 
Lime,  157. 

Lindera  benasoin,  181. 
Linseed,  162, 302. 
Livistonla  chinensia,  820. 
LoonBt.178,314,316. 
Lonicera,  330. 

tartarica,  320. 
Lopbfuitbus  nepetoidea,  1S4. 
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LnceiTM«  296. 

Ludwigia  alteniifoUm  33a 

Lycbnisdioica,  158,  297. 

respertizia,  297. 
Lycimn  vulgare,  275. 
Lvcopas  cwnadeiisiA,  181. 
Lj^imachia  striota.  320- 


Maclnra  aorantiaca,  320. 

Maflreporaria,  271. 

Majrnolia  glaaca,  138,  319. 

Maize,  296,  299,407. 

Mallow,  marsh,  302. 

Malva«  45, 46. 
crSspa,  45,  47. 
nicsenais,  45, 47. 
peraTiaoa,  45, 47. 

Malvacee,  46,  49. 

Malvaatmin  manroanimi,  43,  826. 

Mango.  302. 

Maple,  181. 

Marah  mallows,  302. 

Matthiola,  79. 
Meadow  oat  grass,  161. 
Medicago  dentictilata,  181. 

Mitiva,  321. 
Melilotos  alba.  181. 

officinalis,  321. 
Melon.  160.  301.  303, 400. 
Menpilas  germanica,  321. 
Mignonette,  300. 
Mikania  scandeus,  181. 
MiliQni.96. 
Millet,  301,  328. 
Modiola  multiflda,  380. 
31  oUugo  TerticilUta.  320. 
Moringa  pterygosperma,  834. 
Morrenifls,  322. 
Moras  alba,  330. 
Uohlenbergia,  193. 
complexa,  183. 
glomerata,  826. 
Unlberry,  319. 
MuHcari  oomosam,  297. 
Ilnskmelon,  373,417. 
If  yosotia  Tenia,  122. 
tf yrsine,  322. 
tf>*rtu8,  820. 
gaaviyns,  322. 

jr. 

Ifasturiiam,  805. 

armoracia.  111. 

seasilifoliom,  111. 
N'ectandra,  322. 
S'ectarme,  354,  355. 
S'ectria  ooccineum,  820. 
S'egundo  aceroides,  132, 181,  819. 
*?e]umbinm.  54. 
7icotiana  longiflorat  184. 

tabacam.  134. 
fyesa  eapitata,  320. 


O. 


>ak  bark,  183,  321. 
limba,  320. 


Oak— Continued. 

plank,  321. 

trees,  404. 
Oat,  62,  66,  67,  58,  97,  160,  161,  171,  212.  223,  299, 

801,811,814,407,408,409. 
CBnothera  biennis,  121,  426. 
Olive,  308,  304,  319,  330. 
OlyTla.322. 

,Onion,62,161,300,407. 
Ophrydiam  versatile,  322. 
Opnntia,  181. 
Orange,  27.  29, 154,  155,  156, 162, 167, 192,  296,  802, 

304,363.405,407,410,416. 
Orchard  graaa,161. 
Orchid,  166. 
Oamorrhlsa,  281. 

longistylia,  181. 
Oxalis  stricta.  320. 
Oxybaphos  nyctagineas,  123 


Palmella  hyalina,  822. 
Panax  trifolium,  326. 
Pancratium,  413. 
Panicum,  301. 
ancep8,281. 
brisanthemum,  330. 
capillare,  98, 161. 
dichotomum,  161, 380. 
proUferum,  320. 
sanguinale,  98, 826. 
Parkinsonia  acnleau,  181. 
Parmelia  pnlverulenta,  183. 
Parsnip,  80. 
raspalum  patycaale,  181. 

plicatuluni,  275. 
Passiflora  incamata,  330. 

lutea,826. 
Passion  flower,  305. 

Peach,  36,  37, 60, 67, 88,  94,  99, 154, 155, 156, 157, 168, 
178, 174. 183, 226, 284, 294, 296, 296, 302, 304, 
306, 314,354, 355, 374, 875, 376, 377, 400, 402, 
403, 404, 410, 411, 412, 417, 419, 420. 
Pear,  60;i62,94, 154,  163,  164, 165,  168,  169,  170,  174, 
175, 241, 264, 295, 300, 302, 303, 304, 307, 309, 
310, 312,317, 833, 386, 338, 374, 405, 408, 410, 
411,416,417,419,420,428. 
Pelargonium,  166. 

zonale,  315. 
PelUndra  virginica,  181, 320. 
Peniophora,  182. 
Pentstemon  virgatus,  325. 
Pepino,  300. 
Pepper,  300. 
Pepper  tree,  413. 
Persica  vulgaris,  404. 
Petasites  palmata,  181. 
Petunia.  414,  425. 
Phalaris  arundinacea,  321, 422. 

canariensis,  320. 
Phaseolns  lunatus,  279. 

nanus,  321. 
Phillyrea  angustifolia,  326. 
Phlegethontins  Carolina,  61. 
celeu8,61. 


458 


PUoz  diTarioata,  133. 

drummondii,  133. 319. 
Phoenix  dactylifera,  321. 
Phngmitea  vnlgarU,  182 
Picea  excelaa,  325. 

morinda,  325. 

aitkenais,  108. 
Picrishieracioide8,321. 
Pieriarap»,62. 
Pimpinella  integonima,  277. 
Pine,  304, 320, 326, 329. 896, 397. 399, 118. 
PlQua  australia.  898. 

coDtorta,  398. 

inopa,  44. 

in«igni«,  398. 

laricio,  100. 

longifolia,  398. 

maritima.  996. 

mitis,  166, 398. 

montana,  898. 

polepenaia.  398. 

ponderoaa,  166.  320.  398. 

rwinoaa,  166. 

rigida,  396. 

aabineana,  398. 

8trobn8, 331,  397,  401.  428. 

aylTMtria,  182,  397,  413.  428. 

t«da,39e. 

nncinula,  398. 
Pirns  mains,  183. 
Pithecoctenum,  331. 
Plane,  305. 
Plantago,  124. 

major,  124. 

patagonica  rar.  arlatata,  124. 

mgelii.  124. 
Plum.  54. 56, 60. 62, 99. 101, 163, 164, 168. 171, 173. 174, 
227, 253, 300, 301. 302, 803, 804. 807. 311, 313, 
354, 355, 403, 409. 410. 411, 412, 415, 416, 419, 
420. 
Poa,  98. 

sudetica,  321, 
Pomacwus  trees,  156. 
Polyactis,  159. 
Polygonum  dumetorum  var.  soandens,  124. 

sagittatmn,  330. 
Polyporus  pergamenus,  320. 
Polytrichnm,  276. 
Poplar,  305. 
Populus  alba,  182, 183. 

balsamifera,  326. 

grandldentata,  134, 319. 

treroula,  321. 

tremuloides,  134, 182, 819. 
Portulaca  oleracea,  111. 
Potentilla  norvegica,  122. 

Potato,  9,  25,  48,  55,  57.  61,  62,  103,  159,  162,  168, 
171,  172,  173.  174, 175,  176,  180,  280,  298, 
299.  300,  301,  303,  306,  307,  308,  309,  310, 
311,   313,  317,  386i  887,  400.  406,  407,  406, 
409.  411.  414,  415,  417,  418,  419,  420,  422, 
423. 
Prelselbeer,  304. 
Prenanthea  brunoniaua,  325. 
Primula,  167, 413. 
Prostanthera  lasianthos,  425. 


Prone,  354,355,357. 
Priinna,  56. 

amerieana,  99,  lOL 

anneniaca,  101. 

domfatica,  101. 

mahaleb,  321. 

aerotiBa,00,101,181. 

virginiana,  101, 182. 
Ptelea  tnfoliata,  181. 
PnUcaria  riscosa,  182, 183. 
Pumpkin,  320,  411. 
Pyrola  rotundifoUa,  320. 
Pyms,  320. 

ooronaria,  182. 

Q. 

Qnercus,  182,  320. 

agrifolia,  423. 

alba,  103. 181. 

illicifolia,  181. 

lobata,  166. 

pednncnlatas,  321. 

mbr«   103. 

virens,  320. 
Qoince,  60, 62, 168, 247, 280, 417, 422. 

B. 

Radiah,56,300,423. 
Kandia,  322. 
Bananculns  bnlboaus,  123. 

faaionlaria,  123. 
Raphanus  aativoa.  111. 
Raapberry.  26, 57, 163, 164, 168, 170, 810, 811, 815.  ♦:•^ 

410.420. 
I  RedfieldiallexiMMa,281. 
'   Rhamnns,  327. 

corymboens,  183. 
Rheam  raponticum,  181. 
'  Rhexia  mariana,  330. 
I  Rhododendron,  305, 325, 413. 
I         arboreum,  825. 
i         campanulatnm,  325. 
I         catawbienae^  131,319. 
hodgsoni.  325. 
lepidotum,  325. 
Rhus  venenata,  181. 
Rbyncospora  glomerata,  274, 830. 
Rhytisma  acerinnm,  182. 
Ribea,105,181,401. 
alpinnm,  101. 
rubrum,  101. 
Rice,  48. 

Richardia  africana,  330. 
Roblnia,  189. 

paendacaeia,  183, 381. 
Romolea  ramiflora,  828. 
Rosa.  105, 180. 

canina,  182. 
Rose,  183, 305, 312. 313. 
Robiaceie,  822, 326. 
Rabas,105,165. 
canadenais,  180. 
villoaua,  130. 
Radbeckiahirta,320. 

laciniata,  320. 
Rumex,  277. 
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Romez—Contiiined. 

patientia,  321. 
RTita-bttga,79,84. 
Kiitaceae,  322. 
Rye.  62, 161, 101, 212, 801. 

S. 
Siibina,321. 
Saliz,181. 

lucida,  181. 

jkign,320 
Salsify.  300. 
Sambacus,  57, 181, 320. 

canadenais.  330. 

nigra,  321. 
Suidlrar,08. 
Sanicala,  274. 
Sapindace»,  187, 322. 
SanAcenia  pnrpiurea,  180. 
Saxifraga,  825. 

aiaoon,  325. 

elatior,  325. 

pennsyWanica,  181. 
Saxifragacee,  54. 
Scirpua  holotcboenas,  182, 183. 
Screw  palm,  60. 
Scrophularia  nodoaa,  130. 
Senecio,  325. 

aureus,  181. 

jacobea,  321,413. 

eerra  rar.  integriusonlaa,  112. 
Sequoia,  388. 
Service  berry.  280. 
Setariaglauca.330. 

italica,  161. 

virldls,  116. 161. 
Shepherdia  argent/ea,  52, 181. 
Sjcyou,  57. 

angulatns,  118. 
SJda,  46. 

ciliaria,  46. 

spiuoaa,  306. 
Sigillaria,  272. 
Silene,121. 
SUk  worm,  101. 
Silpbinm  perfollatnm,  118. 
8iii>'mbrlnm  caneeoena,  110, 122. 

liiiifoUum,110,326. 
8mi1ax,  182. 

aspera,325. 
SolanacefB.  322, 328. 
Solanuni,  328. 

lyroperaicuffl,  321. 

murJcatum,  300. 

nigrum,  330. 

tuberosum,  116, 330. 
Solidago  caoadessis,  181. 

latifolia,181. 
Sopfaora,  42. 

serieea.  42, 

speciosa,  181. 
Sorghum,  58, 62, 161, 172. 
Spartina  glabra,  320. 
Spartinm  Junceum,  182, 188 
Spbingld»,61. 
Spioacb,  57, 132, 800, 310. 320. 


Sporobolus  aaper,  330. 

Squash,  160, 303, 417. 

Stacbya  palustris,  277. 

Stapbylea  trifolia,  181. 

Star  cucumber,  57. 

Stilbospora  modonia,  182. 

StipaTiridttla,320. 

Strawberry.  62. 162, 164, 168, 174.  302.  308,  317,  411, 

415,416,417. 
Sugar  beet,  303, 406. 

cane,  205. 407. 
Sweet  alyssum,  56, 

potato,  10, 55, 56. 160, 200, 800, 411, 410. 
Sycamore,  05, 102, 304, 413. 


TabemieraoDtanQm,  322. 
Talinum  patens,  322. 
Tenebrio  molitor,  178. 
Tephroaia  hispidula,  380. 
Tettigonia  vitis,  61. 
Teucrium  scorodonia,  326. 
TbaUadealbata,320. 
Thalictrum  alpinum,  320. 
Tilia,  320, 

Timothy,  07, 161, 301. 
Tmesipteria  viellardi,  157. 
Tobacco,  162, 206, 310, 882, 407, 400. 
Tomato,  61,  156,  150,  161,  175,  800,803,306,406,400, 
415,417. 

worms,  61. 
Toumefortia,  328. 
Tragopogon  pmtensis,  112. 

porrifolius,  112. 
Trcma  anpera,  425. 
Trifolium,  386. 

carolinianum,  327. 

incamatum,  00. 

montanum,  327. 

pratense,  407. 

repens,  181. 
Triumfetta,328. 
Tropeolum,  330. 
TrozJmon  glaucum,  180, 310. 
Tuberoularia,  183. 
Tulipa  geaneriana,  315. 
Turnip,  70.  84,  150.  300,  316. 
Tussock  moth,  330. 
Typhalatifolia,425. 

Ulex  enropaeus,  183. 
Tnmns,181. 

americana,  63. 

campeetris,  182, 183. 

montana,  183, 320. 
Ulra  lactnca,  322. 
TJniola  latifolia,  821.  \ 


Vaccininm,  204. 304. 

▼itis-idea,  304. 
Yalsa  ambiens,  134, 810. 

borealis.  320. 
Veratrnm  Tiride,  181. 
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Verbena,  390. 

officiiudis,  1S2. 
Veraonia  baldwini,  43. 

fMciculata,  48. 
Veronica  anreasis,  133. 

beccabnnga,  S21. 
Vibnmiun«  105. 

Boefilbliam,  118. 

Ian  tana,  321. 

opolns,  118. 

tinaa,320. 
Vteia,121,327. 

fkba.85. 

aativa,  121. 
Vine,  00»  140,  I5i,  163. 160, 178, 187, 204, 304, 2107, 318, 

403,411,416. 
Viola  odorata.  300. 

tricolor  Tar.  arvensis,  128. 
Violet,  286, 207. 300, 806, 806, 403, 404, 414, 422. 
Vitis.106,118. 

■wtiTalie,  117. 

bipinnata,  18L 

oinerea,  117. 


Vitia— Continned. 
cordifolia.  U7. 
sylYeatria,  296. 
▼inlfRa,286,821. 


W. 


Walnut,  301. 

Watermelon,  150, 417. 

Wheat,  56.  95,  97,  158,  160, 161, 170, 171. 172,  KJ. 
195,  212,  297,  94,  288,  296.  SOS,  301,  3K 
815,  327,  407,  406,  466,  411,  415. 416,  411. 
421,423. 

White  worm,  178. 190,  191. 

Wireworma,  192. 


Xanthoxylom,  822. 


Zea  mays,  183. 
Zisia  oordata,  181. 
Zygnema,322. 
Zygogoniom.  322. 


IHDEX  TO  7UV0L 


n. «.  following  «  name  indloates  a  new  tpeclee.  i.  e.,  one  described  in  this  volame;  tyn.  denotes  a 
jnonym. 


A. 

Icanthostigma  alni,  426 

fraxini,  n. «.,  276. 
Lcetabala  vulgaris,  176. 
Uhlya  penetrans,  271, 272. 
poljandra,  56. 
racemoaa,  408. 
Lcblyella,  139. 
kchljogeton,  139. 
^chorion,  179. 
Lcremoninm,  408. 
Ictinomycosis,  293. 
icurtia  gigantenm,  tyn,,  427. 
Ecidinm,  184, 166, 821, 428, 

aquilige,  422. 

ascberaonianum,  186. 

asclepiadinnm,  322. 

aspbodeli,  tyn.,  327. 

astragali,  326, 327. 

astragall-alpini,  826. 

berberidis,  327. 

calycalatnm,  322. 

Candida,  <yn.,  110. 

candidmn,  «yn.,  327. 

camenm,  lyn.,  326^  327. 

cbrjaopsidis,  54. 

cleomis,  64. 

conTaUariflB,422. 

oonTolvnlinnm,  322. 

crepidocolom,  320. 

deformans,  166. 

dichondr»,326. 

elegans,  tyn.t  327. 

enrotiie,  328. 

ferulsB,  326. 

foenlcnli,  «yn,,  328. 

gaUi,326. 

glechome,  326. 

grosAularie,  101. 

bonstoniatnm,  43. 

ipomoBte-pandnransB,  112. 

liatridU,  54,  425. 

malTastri,  n. «.,  43, 326. 

micropanctnm,  326. 

ochracenm,  322. 

oldinlandianum,  n. «.,  48, 3 

ozytropidis,  327. 

palmed,  325. 


iEcidinm— Continued. 

podophyUi,  182. 

pnrpnrescens,  tyn.,  827. 

rhododendri,  825. 

sambnci,  57. 

Bcillinnm,  tyn.,  327. 

Bcorsonere,  §yn.,  326. 
«    talini.  322. 

trifolii-repentis,  tyn.,  326. 

vieiUardi,  326. 

xantlioxylinnm,  322. 
Agaricineie.182, 184, 324, 384, 423. 
AgaricQB,  176. 184, 320, 323, 380, 418, 427. 

aldridgii,  427. 

campestris,  186,318,424. 
var.  griseus,  148. 

eonfertus,  316. 

cyatboidens,  425. 

discretus,  425. 

(Pholiola)  dismptns,  181. 

ecbinatas,  316. 

geoglerins,  316. 

grisens,  425. 

(Innocybe)  holopblebius,  185. 

(Metraria)  insignis,  184. 

lapidescens,  323. 

(Leptonia)  melanums,  181. 

melleus,  60,  149,  294,  296,305,  397, 898,  404, 411, 
413. 

membranaoeus,  425. 

moringanus,  324. 

(Galera)  mncidolens,  188. 

mnscarins,  424. 

(Clitocybe)  pacbyoephalus,  182. 

panrulus,  316. 

strigipes,  425. 

(Amanita)  strobilaoens,  185. 

(Flammula)  vellatipes,  181. 

Tolvatus,  316. 

wsrdianns,  324. 
Ahlesia,  329. 

licbenicola,  «yn.,  329. 
Albugo,  109, 110, 114, 322. 

amarantbi,  114, 115. 

Candida,  110. 

candidus,  110. 

cruciferamm,  110. 

ipoma)ie-panduran8D,  112. 

petroselini,  110. 
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Albugo— Continued. 

pUten«iB,  112. 

portulaco.lll.lU. 

trngopogi  110. 

trftgopogonit,  112, 115. 
Alternaria,  53, 378. 
AIveolArU  anduui,  328. 

cordis.  328. 
AIyto»poriam  croceom,  424. 

fulmm,  424. 

peteridioola,424. 
AnianiU  citrinA,  100. 

nitida,315. 

pellnddala,  148. 

phaUoidM.  424. 

strobiliformis,  315. 
Aiuiebochytrium,  139. 
AmpUisphieria  OOCO0, 821. 
Ancyli8t64e,  VM,  138, 3Mi,  428. 
Ancylistes,  139. 
Anthotftomella  lepido«permao,  425. 

quercuA,  1S2. 
AntleA  clwiterii,  322. 
Aphanisti^I30. 
Aphanomycea  steUatna,  6. 
Aphelidium,  137. 

laccrans,  322. 
ApiOM]>ora  roaenvingei,  425. 
Aponectria,  «yn.,  329. 
Ai>of)phfpria  leptoapenni,  181. 

leptoaphKTioides,  183. 
Arcbagaricon  bulboaiim,  270. 

oonglomeratum,  270. 

dendriticum,  270. 

globuliferam,  270. 

radiatom,  270. 
Archimycetea,  138, 189. 
ArmillMia  mellea,  177, 877. 
Tar.i«dioolA,148. 

riacidipea, 147. 
Arthrobotxya  oligoapora,  285. 
Ascheraonia,  180. 

Ubitenaia,  364. 

viridana,  180. 
Aacocbyta,  IM. 

betff,  190. 

betlcola,  190. 

decipiens,  183. 

petnniie,  414. 

rubi,  185. 
AscoidefP.  391,395. 
Ancoidea  rubeacent,  51. 
Ascomycetea,  50. 141. 176. 188. 288,  880, 388, 890, 891, 

393,896,42& 
Aseroe  Eeylanica,  380. 
Aapergillua  aviariua,  147. 

glaucaa,  191, 817. 
Aaterina,  898. 

radiana,  n. «.,  276. 

aphierebloidea,  822. 
Aateroma  geograpbica,  188. 
Aateroatomella  cingulata,  822. 

criatata,  322. 

cpitrenea,  425. 

anbreticulata,  322. 
Atractium  ( ?)  cronartioidea,  322. 


AnmarlA  ttonielU,  190. 
Anreobaaidiiim  Titia,  165. 
Anricnlaria  ooiinm.  426. 

epitricbia,426. 
Anricalarie,  388, 396. 
Aatobaaidiomycetea,  393, 394, 396. 


BaciIlQa.30S. 

amylobactor,  149. 

amyloToma,  94, 304«  374, 412. 

cloatferii,322. 

acrgbi,  62. 
Bacteria,  192. 
Baoterinm  aceti,  179. 424. 

paateariannm,  179. 

Tenniforme,  424. 
Balacoirioba  lignoram,  321. 
Baryeldamia,  159. 
Baaidiomycetea,51,  141,  148,  184,  818,  390,38:.3»«. 

426. 
Baaldioapora  entoapora,  118. 
Biaopora  eflftaaa,  147. 
BJerka&dera  roaemacnlata,  330. 
BUtrydium  careatiae,  186. 

anbtropicQni,  «y».,  331. 
Bloxania  tmncata,  6. 
Bolbitina  candidna,  425. 

bydropbilua,  315. 
Boletinua,  427. 
Boletaa.  320.427. 

aurantiacoa,  177, 315. 

brusnena,  181. 

edaUa.  177,315.400. 

felleoa,  400. 

ignoratna.  148. 

Inridaa,  424. 

pacbypna,  177,315. 
Botryodiplodia,  cacnlina,  183. 

▼axiana,  320. 
Botrytia.  151, 160, 166. 315, 878. 406, 408, 40». 

acridiorom,  191, 314. 

albido-ceaia.  190. 

arenari»,  121. 

baaaiana,  191. 

einerea,  179. 

eflnaa,  124. 

faacieolaria,  160. 

griaea,  123. 

infeatana,  116. 

longibracbiata,  409 

paraaitica,122,300. 

pygmeA,  116. 

tenella,  190,423. 

Tioin,  121. 

Titioola,  117. 

virella  var.  emglnao-glanca,  320. 

vnlgaria,  56.  315.  898.  408. 
BoTiata,  minor,  427. 

montana,  427. 
Boviatolla,  427. 
Bracbyaporinm  canftdenae,  134, 819. 

aarraoenicB,  189. 
Bremia  lactnce,  108, 120, 144, 184, 406. 
Broomella  pbylloobaiia,  882. 
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Balgaria,  190. 
mgoinans,  176. 
trichophon,  182. 


Caeoma.  325,  428. 

amaranthii,  115. 

apiculosnm,  »ifn.,  327. 

berberidis,  826. 

cyclMtODia,  326. 

(Urcdo)  gliunarum,  «yn.,68. 

interstitiale,  163. 

Uriels,  422. 

nitens,  56,  57,  162,  163,  328. 

phiilyne,  «yn.,  326. 

tropieoli,  326. 
C»oniideflE5,  109. 
Calloria  medicaginia,  821. 

forma  meliloti,  321. 
Talocera,  427. 
Cal<Mph«ria  pnnicie,  321. 
Ciili>Htoma  fleruginoaa,  166. 
C^lotLectf,  120. 

Camarocporium  aubfaaestratimi,  829. 
Cautharellaa,  176. 

cibarina,  176. 

tabceforiDia,  176. 
Capnodiom  citri.  35, 363. 
Cwpoaaci,  51, 391, 392, 398. 
Carpohemiaaci,  395. 
Garyospora  minor,  147. 
Carposporangia,  395. 
Catastoma,  427. 

pt^cellatiuD,  427. 
Catenaria,  139. 
CenaDgeUA  hartsii,  426. 
Cirnanginm  congeatum,  182. 

enipetri,  429. 
Ophalidaces,  139. 

CVratocystis  flmbriata,  n. «.,  1, 9. 10, 11, 55, 800, 411. 
Geratoetoma  pbonicia,  186. 

9tromaticiim,  189. 

trancatnm,  189. 
On^pora.  101, 375, 408. 

acnidie,  181. 

ajirrostidU,  330. 

alabamensia,  330. 

alternantheriB.  820. 

a]thieina,44,166,300. 
var.  modiolaB,  380. 

angnlata,  174, 192. 

antbelmiDtica,  830. 

apii,  161,  407. 

aaterata,  330. 

atromarginalia,  330. 

aricularia  rar.  sagittati,  880. 

^jeticola,  803. 

tirunkii,  320. 

caE'spitOM,  181. 

catenospora,  830. 

circnmacisaa,  66,  67,  68,  69,  70,  71,  75,76,  77, 
232.  238,  304,  309,  358,  360,  375. 

cleomia,  820. 

rlitoriie,  330. 

comandrte,  181. 

crinospora,  330. 


Cercospora^Con  tinned. 

davUii,  181. 

diospyrl  rar.  feruglnoaa,  830. 

epicocoides,  181. 

erechtites,  830. 

erythrogena,  330. 

Dagellifera,  330. 

flagelleformls,  800. 

foaimaculans,  330. 

glycines,  425. 

gosaypina,  53, 189. 

balatedii,  181. 

houstonia.  181. 

infnacana,  181. 

Jatrophie,  330. 

JnsaieeiB,  330. 

kalmiiB,  181. 

kennedyae,  181. 

lathyrina,  181. 

ludwigiflB,  330. 

lyaamachiae,  320. 

macroguttata,  330. 

medicaginia,  181. 

mikaniie,  181. 

negundinia,  181. 

oamorrhiza,  181. 

pacbyapora,  181. 

papiUosa,  330. 

pinnulscola,  830. 

resediB,  300. 

ricbardiecola,  330. 

rigospora,  830. 

aenecionia,  181. 

serlata,  380. 

aetarife,  330. 

solanicola,  330. 

tephrosiie,  330. 

tesaelata,  330. 

thaliie,  320. 

tropceoli,  330. 

trnncatella,  330. 

riolie.  300. 

virginianie,  330. 

viticola,  411. 
Cercoaporella  oxyri»,  426. 

peraica,  91. 

pyrina,  181. 

veratrl.  147. 
Ceriomycea  inoomptna,  321. 
Cbietocladiacea?,  139,  890,  395. 
Chetocladiam,  141. 
Chffitomellalongiaeta,  180. 

tortilia,  189. 
Cbfetopboma  cbloroepora,  322. 
CbfBtoatroma  boloacbceni,  183. 
Cbalara,  6. 

acuaria,  6. 

bracbyapora,  6. 

ongeri,  5, 6. 
Chamaecypuia  apluBroidea,  398. 
Cbilonectria,  329. 

Cblamydomncor  racemoana,  390, 894. 
Cbloapora  vaatatrix,  184. 
ChoanephortrflB,  390, 395. 
Cbondrioderma  acaleatnm,  193. 
Cbromosporium  palleacena,  425. 
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ChiTaoBkyxAliiiBalnM,  339. 

Uboeedri,  166. 
CluysMpora  gynoxidiB,  328. 
Chytridi»c««,  136, 137. 188, 157. 18S,  a«5, 486. 
Chytridiam.  13». 

Msymetriciiin,  322. 
destractiu.  «y».,  322. 
mjuuillAtmn,  322. 
spluerocarpam,  822. 
Oiliophrys  marina,  822. 
Cintractia  aveiiMB,  88,  320. 
Cladocbytriadee,  188. 
Cladodiytrinm.  139. 
gramlnia,  302. 
tmeaipteridea,  157. 
Cladosporium,  84, 87, 164, 816, 409. 
carpophUiim.91,99,411. 
ftUTum,  61. 153. 161, 168, 406, 417. 
graminom,  97. 

berbarnm.  M.  191. 285, 302, 816, 316. 
velntinatn.  320. 
Titicolum,  60. 
Clajnydopbrya,  322. 
Claateriaporium  camlg^rum,  182. 
dotbideoidea.  181. 
popnli,  134.  319. 
Clatbraoee,  395. 
Clatbroapora,  319. 
Clatbnu  oibarina,  321. 
gracUia,  321. 
tepperianna,  321. 
Clandopna  yariabilia,  315. 
ClavariJB,182,394,426.427. 
Clararia  fonnoaa,  315. 
geogloaaoideft,  426. 
ineqaalin,  426. 
mnelleri,  427. 
pi8tillariA,315. 
aimilia.4^. 
taamania,  427. 
Clavicepa  pnrparea,  174, 329. 
Clltocybe  aqiiatica,  148. 
fuscipes,  147. 
geotropa,  313. 
InfundibaliformiH.  177. 
inversa,  315. 
laecata,  177. 
aocialis.  177. 
Clitopiliis  cyatholdeua,  425. 
CloBtridimn  butyricum.  299. 
ColeosporiuTn,428. 
baccharadi«,  32C. 
pmi.  n.f.,  44,326. 
»enecioaK326,4l3. 
aoncbi,  326. 
viburnih87. 
Colem.0  oxyrise.  425. 
Colletotrtchuni,  106. 
aUustuin.  35. 
altbflMe,  306. 
bromi,  306. 

goasypii.  53. 55. 298, 301. 
UndemQtbianam,  407. 
lycoper«ici,  158. 
malvoriun,  44, 55, 30 ',  806. 
microtfperraam,  484. 


CoUetotricbnm— Continned. 
nigmm,  300. 
spinacte,  320. 
CoUybia  dryopbila,  177. 
expallens,  147. 
foaipea,  177. 
longipea,  315. 
siticQloaa,  148. 
aubrigna,  148. 
Colpodella  pagnax,  137. 
Comatrichairregularia,  193. 
Conidiopbone,  139. 
Coniopbora  poteana  var.  rinioaa.  148. 

var.  tnberculoaa,  148. 
ConkMporiumnjycopbiliun,  820. 
pteroapennom,  181 . 
Bubgnmaloaum,  181. 
Coniotbeciam  cnptdarise),  183. 
Coniothyrinm  diplodiella,  59. 
ilieinum,  54. 
mnacicolom,  n. «..  276. 
pbalaridia,321. 
tnberoulariae,  183. 
Coniopbora  marina,  880. 
Goniopbura,  427. 
Coprini,  177. 

Coprinna  atramentariaH,  315. 
comataa,381. 
dUectna,  316. 
.micacena,315. 
aderotigenoB,  54. 
taberoana,  54. 
virginicn8,148. 
Coidycepa,189,190, 191. 
cbinensia,  329. 
bawkeaU.189. 
robertaii,  329.  429. 
Bherringii,329,425. 
nnilateralis.  191. 
Cornnlaria  nlmirola,  181. 
Cornuvia  depreaaa,  193. 
Corticinm,  36, 427. 
compactum,  427. 
nigrcsccna,  427. 
pcnotrana,  181. 
typbte,  185. 
CortioariuB,  427. 
abiegnua,  427. 
albidocj-anena,  427. 
albidu^,  147. 
argntua,  315. 
armiUatoa,  315. 
asaumptns,  427. 
bencvalona,  427. 
bbrnduloA,  427. 
einnamomeus,  315. 

var.  fuaipea,  820. 
cceraleacena,  315. 
colocanduB,  427. 
crocolitae,315. 
I         cyanopca,  315. 
;  dispntabni8,427. 

I  dlvulgatua,  427. 

j  efBctus.  427. 

ebttior,315. 
}  extricabiUa.427. 
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ortinarins— Continued. 

fagineti,  427. 

flstaljiris,  427. 

folvo-cinnamomenSt  427. 

fuBGO-TioUG«n8, 427. 

glaucopns.  315. 

mepidutt,427. 

imtratas,  315. 

Inarbanns,  427. 

largiascnlna,  427. 

luxinriatus,  427. 

melletrolius,  427. 

malt  tragus,  427. 

obtosns,  315. 

opimatos,  427. 

pereognitns,  427. 

poIituln8,427. 

pcMimmooephaliis,  315. 

qiuesitus,  427. 

sabcammna,  427. 

•nbinfacatos,  427. 

anblanatiu,  315. 

sabmyrtilUnos,  427. 

tOTruM,  315. 

Tariecolor,  315 

vesperoB,  427. 
tryneam,  396. 

arellann,  821. 

beyerinckii,  193. 

cammeUUe,425. 

fagmnm,  188. 

paapali,181. 
eiiothrix.  knhniana,  192. 
eptdotns  disUns,  147. 
ibraria  languesoens,  193. 

vio]ac«a,  193. 
inula  paradox,  180. 
onartiom  aaclepiadeiun  var.  qneronum,  180. 

gramineum,  320. 
acibulum  Bimile,  186. 
nJtocorjnenm  anrenm,  150* 
n>toderia  oUgotheca,  329. 
5rptodi8cns  pusilluB,  331 . 
kdionellB  fhictigena,  426. 
rreya  alnioola,  182. 
lindriom  flexile,  320. 
lindrocladlnm,  429. 

■ooparluni,429. 
Undroeporinm,  276. 

oeanothi,  181. 

cicoUB,  181. 

deameasii,  181. 

lrSdi8,320. 

olyria,  322. 

padi.  101, 174. 192, 249, 253, 264. 

8tachydi«,n.f.,277. 

Kizis,  181. 
pfaella,427. 

wachnoidea,  147. 

ftustralientiB,  427. 

fornosa,  427. 

f nscoepora,  427. 

Uteritia,425. 

longlpea,  425. 

tezensit,  427. 
•topodee,  139. 


Cystopne,  109, 110. 113, 321. 322, 426. 

amanntaceanim,  118, 114. 

amaranti,  61. 

bliti,102,184.303. 

candidus,  110, 144, 184. 298. 300. 

cubicus,  115, 145. 

ipomcefe-pandarante,  112, 184. 

platensis.  113. 115, 184. 

portalacie,  184. 

epinulosufl,  145. 

tragopogoni«,  tyn.,  112. 
Cyti^poraoee,  392. 
Cytoepora  yibunii,  321. 


Dacryomycetacee,  394, 896, 426. 
Bacryopeis,  324. 
Daotylaria  muoronulata,  320. 
D»dalea  141, 184, 394. 

amanitoides,  324. 

andamani,  184. 

eatoni,  184. 

extenaa,  147. 

flabeUum,  184. 

illudena,  425. 

mUlleri,  184. 

Bubcongener,  184. 

snlpbnrella.  147. 
Daayacypba  hyalina,  190. 

villkommii,  166. 
Bematinm  pnllulans,  179, 285. 
Dematophora,  149. 

glomerata,  149. 

neoatrix.  60, 149. 166. 410. 
Dendrodocbinm  betalinam,  426. 
Dendropboma  didyma,  321. 
Deudrypbium  moricatum,  182. 

paobyaponun,  182. 
Depasea  areolata,  165. 
Deemidloapora  mynneoopbila.  191. 

IJgnonim,  321. 

aubefiuaum,  320. 
Dianema,  193. 

harveyi,  193. 
Diaportbe,  392. 

rebmiana,  829. 
Diatrypella  citricola.  36. 
Diatrype  titan,  425. 
Dicbena  etrumosa,  181. 
Diobomera  eloeagni.  331. 

peraioas,  183. 
Dictyoaporium  aecalinum,  189. 
Didymella,  802. 
Didymoapbieria  ammopbilie,  321. 

bankalflB.  181. 

denndata.  320. 

popniina,  305. 
Dinemaaporlnm  galbolioola,  426. 

( 7)  ovoideum.  322. 

parvulnm,  425. 

anperbam,  322. 
Diorcbidium,  428. 

paUidum.428. 
Diplodenna  aubaloanm,  425. 
I>iplodiaanatraUa,183. 

bambua®,  320. 
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Diplodia— Continued. 

beticola,  190. 

carpogeno,  183. 

cacurbitace»,  320. 

dearnessii,  181. 

emphUphseroloidM,  188. 

IlndenB,  181. 

Uriodendri,  U7. 

microsporenft  rar.  oordiA,  183. 

juulUcarpft,  147. 

papillosa,  181. 

rbodophila,  183. 

sambncicoU,  321. 
Diploftporitim  breve,  147. 
Ditcina  Taporaria,  316. 
Discinella  cortioalis,  320. 
.  Biaciotia  niAtnreaoeiia,  320. 
Disoomycetee  50, 168. 177.  100.  322, 381, 381, 302, 306, 

425. 420. 
Doaasansia  goaaypU,  n.  t .,  40, 320. 
Dothicbiza  populea,  178. 
Dotbidea,  398. 

betulina,166. 
Dotbidella. 

am  jgdaU,  181. 

celtidia,  147. 

ineqnalis,  425. 

nelambii,  54. 
Drapamaldia  glemerata,  822. 
Dnaaiella,  188. 

£. 

£ctTOgeUa,139. 

Elapbomyces  grannlataa,  177. 
Emericella,  180. 

rariecolor,  180, 425. 
EmpoM^  61, 62, 293, 318, 424. 

apUdi8,423,424. 

grjlli,  forma  aalice,  61. 
£]ica}lia  bypochlora,  180. 
Endoconidinm  temnlentom.  5, 191. 
Endomonadina  conoentrioa,  322. 
EDdomycetes,  396. 
Endopbyllom,  285. 

eapborbifle-sylTatics,  179. 
Entoloma  ainuatam,  177. 
EDtomophthora,  313, 318. 

calopteni,  178. 

gTylli,178. 
Sntomophthorae,  136, 138, 395, 426. 
Entomosporinm,  94. 

macnlatum,  60, 62, 168, 174, 241, 247, 263, 304, 817, 
333,411,422. 
Entopblyctis,  139. 
Entyloma  engeniarnm,  181. 

nectrioides,  187. 
Epbelina  aggregata,  320. 
£pichloe,189. 

ciDorea,  380. 

bypoxyloD,  189. 
Epicoccam  neglectam,  302. 
Epicymatia  modoniie,  182. 
Epidocfaium  oliraoeom,  182. 
Erinellalntea,  180. 
Eryaibe  aubterranea,  104. 


Eryaipbe,  165, 106, 19S. 

cicboraceamm,  58^  406. 

oommiiiiia,  53. 

gigantiaaens,  331. 

gramiaia,  161. 

liriodendri,  63. 

pannoaa,  170. 

tnckeri,  165. 
Eryaipbeie,  53,  182. 
Enrotiom,  179. 

berbarioruD,  302L 
Everbartia  bymennloidea,  19L 

lignaUlia,  191. 
Exoaaci,51,  391,  393. 
Exoaacna,  164w 

defonnana,  314, 409. 

pranl,  164, 409. 

qnerona-lobatJD,  166. 
Ex<hbemiaaci,  395. 
Ezoeporangia,  395. 
Exoaporium  sociatum,  182. 


Favolas,  185,  324. 

d»daleoidea,  187. 

eleganHsaimna,  187. 

hazioti,  187. 

anbgelaiinoens,  186. 
Feneatella  amoipba,  329. 
Fibrillaria,  149. 

(Paathyrella)  ampelina,  149. 150. 
Fiatalina,  394. 
Elammulatfddridgij,  427. 

alnicola,  315. 

aqnafida,  147. 
Fomea  elliaianoa.  52. 
riillgo,84. 

Fuaarlella  dadoaporioidea,  820. 
Foaarinm,  158,  316. 

eroginoaum,  189. 

celtidia,  183,  820. 

discoidenm,  321. 

(Fnaiaporium)  oulmorum,  156, 411. 

lyooperaici,  61. 

miniatnm,  191. 

lobinite,  183. 

roaemn,  302. 

aolani,  96. 

mc«dinia,  327. 

volutella,  183. 
Fuaioladium  94, 163, 166, 405. 

angelicie,  181. 

dendriticam,  17.  26, 54,  60, 1«,  Itt,  170.  W.3^ 
306, 307, 308, 378, 409,  Ul,  412. 

deatmena,  148, 160. 

c^enm  Tar.  carpineom,  182. 

liTiatoniie,  320. 

plrinum,  170, 302, 411, 417. 
Fnaioocoum  complanatam,  178, 189. 

pini,  178. 

popalinum,  178, 189. 
Fnaiaporinm,  801, 316. 

culmoram,  06, 407. 
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ahctmia  niichelii,  829. 

ajiteromyces  farinoBos,  168. 

iasteromyc^tes,  125, 177. 186, 187, 322, 880, 881. 884, 

305.396,425,427. 
;fa»ter  oolnmnatiift,  427. 
ibereUa  sanbinetii,  302. 

tricbo8t<mii,  821. 
irodon,  427. 
ItMMporiiiin,  166.  • 

ampelinnm,  411. 

aridnm,  413. 

canadense,  181. 

(.jtrpophlliim,  874. 

oary  86,181. 

(^talpae,  133.319. 

celtidis,  181. 

cerei.  183. 

cine  tarn.  166. 

iitri.181. 

cladoftporioides,  320. 

decolorans,  133,310. 

epicladii.  181. 

fnictigennni.  54, 55, 304. 

lindemathianani,  tyn.,  417. 

lunatnm,  181. 

m«longeiiffi,  160. 

oeniseqnam,  95, 102,306,413. 

nigricantf,  161. 

oraliftporom,  181 . 

paladoaum,  320. 

pcDtifernm,  163, 181, 302, 819. 

piperatum,  300. 

melongenA,  300. 

riliis.  101,192. 

saccharinam,  181. 

sabcria,  321. 

tabernfemontanflB,  322.  « 

renetiUD,  163. 

rersicolor,  302,411,412. 

violse,  300.' 
Ueoftiioras  corrngatiu,  185. 
InDinm  lietalinam,  425. 
QomoDiopsia,  425. 

cbaiuiemori.  425. 
«MlroDia  janipeii,  425. 
oDfttorrhodiella  {Mtrasitica,  191. 
rapbium  petiicilloides,  6.  6. 

sqoantMam,  320. 
reeneria  fullginea,  50.  429. 
rilletia  apbeeroapermii,  148. 
'vmnoasci,  188.  392,  396,  428. 
ymnoascna,  428. 

boarqneloti,  428. 

reeaii,  285. 

nmbrinaa,  428. 
tymnogloaaam  attpitatum.  186. 
r>iDnoinycetM,  392,  426. 
yninophrydlnmhyalinnm,  322. 
rymncflporanglam,  47,  56,  164,  321,  405,  428. 

coiifiiRnm,  428. 

ellbii.  61. 

globoaitm,  62,  102. 

lilM)cedri.  106. 

mai'Topus,  60,  102. 

Dklaa-avla,  61.  270,  428. 


Gymnoaponnglain — Continned . 

aabinie,428. 
Gyromycea  ammonina.  9yn.,  273. 
Gyrophragmliim  terenae,  186. 

H. 

Haploflporella  aeriata,  181. 

tingens,  320. 
Harpoohytriam,  139. 
Harpoaporium  angaUluliB,  322. 
Hebeloma  crnataluniforme,  316. 

elatam,  177. 

griaeua,  426. 

ainapizans,  815. 
Helioocephalum  sarcopbilam,  191. 
Helicobaaidiom  mom  pa,  325. 
Helicosporium  dlplosporum,  182. 
Helminthoaporium.  802. 

fttigile.  414. 

gramiunm,  96,  97, 161. 

inconapicunm,  «yn.,  96. 
.  aarraceDiCB.  189. 

turcicum,  «yn.,  97. 
Helotiella  labarni,  429. 
Helotium,  190. 

aurantiacnm,  50,  190. 

montanienae,  54. 
Helvella,  424. 

eaculenta,  316. 
HelveIlaoi)iB,  302. 
Hemiarcyria  clavate,  193. 

intorta,  193. 

longiflU,  193. 

obaoura,  193. 

▼arneyi.  193. 
Hemiasci.  61,  389,  390.  391,  395. 
Hemibasidia,  51. 390,  3P2,  393,  895. 
Hemileia  vastatrix,  100, 209, 381. 
Hendersonia  caloapora,  forma  ammophiLie,  821. 
forma  poie-aadeticee,  321. 
iinioefB,  321. 

Candida,  183. 

ceraaella.  192. 

culmifragA,  321. 

geographica,  133,  319. 

p«regriva,  321. 

aiibcorticia,  183. 

tlni,  320. 
Herpotrichia  ceroallam,  189. 

maciUiginosa,  329. 
Heterobasidion,  394. 
Heterosporium  cbloridia,  322. 

stenhamraariee,  426. 
Hexagona  descbampsii,  824. 

elegana,  324. 

frieaiana,  186. 

l»vi»,  185. 

teoois  var.  anbtenuis,  185. 
Hiatnla  bonzonii,  316. 
Himeola  poly  tricha,  323, 400. 
Hobaonia  gigaaiiora,  330. 

macrospora,  330. 
Holochytrlac€BB,  137,  138. 
Hormiactis  nectria),  320. 
Hormodendron  cladoAporioides,  285. 

divaricatum,  320. 
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Hydnangiiun  conieiim,31tt. 

tasmaniciim,  18& 
Hydnei,183.1S3,304. 
Hydnnm  agreuii,  185. 

alUcept.  185. 

aualognm,  165. 

arachnoidenin,  147. 

artocreaa,  185. 

iM^rkeleyi,  185. 

cjespitoaam,  148. 

calcareiim,  425. 

cinnabarinum,  185. 

coherena,  185. 

coralloides,  185. 

ennaceoa,  185. 

herbicolnm,  185. 

lachnodontiam,  186. 

liriodendri.185. 

Inteo-Wrena,  185. 

mkrodon,  185. 

peroxydmtum,  186. 

repaDdam,  315. 

scarioetim,  185. 

squamoaiim,  315. 

trecbodontiuin,  186. 
H.vgropboma,  176. 

ouMun.  176. 

hypotbi^us,  176. 
Hymenocheto,  427. 

rbabarbarina,  380. 

scnipofM,  427. 

Rtrigoaa,  380. 
H>ineDOgaatreiP,  385. 
Hymenomycetes.  3,147,  162,  177,  822,  187,  317,  322, 

325. 380, 881, 394, 886, 425. 
fiymenoBcypha  carmichnlii,  190. 

cineralla,  420. 

Ilexipea,  190. 

■>iDpboricarpi,  429. 
Uymenula  citrina,  190. 

encalypti,  425. 

glumamm,  302. 

tuicrosporella,  820. 
H^phochytriaceie,  137, 13& 
Hyphochytriam,  139. 
Hypboloma  capnoide§,  315. 

diacKtas,  425. 

eiieodea,  316. 

lacbrymabnodain,  177. 

subaquiluiD,  148. 
Hypbomyoea,  5. 
UypbomyceteM,  121,190,  191,283,  822,880,892,  426, 

429. 
Hypocbnna,  36|393. 

albo-cinctoa,  36. 

rnbio-cinctaa,  36. 

aolani.  324. 
Hypocrea,191. 

impressa,  180. 

(Bromplla)  leptogioola,  189. 

inaculfcfonnis,  180. 

viridans,  180. 
Hypocrella.  189, 429. 

atramentosa.  189. 

axillaria,  425. 

toberifornila,  429. 


Hypodermeas,  187, 319, 380. 
Hypomyoea,  191. 
HypophyUiiiD,  330. 
Hyporrbodii,  180. 
Hyateriaceae,  391,  392,  896. 
Hysteriopaiaacioola,  166,  304. 
Hysterinm,  133. 
piuaaUi.  396. 

I. 

Ileodictyon,  321. 
Inaengaoeft  erytboapora,  426. 
Izpez  clatbratna,  185. 

ciiapatua,  185. 

deooloraxia,  185. 

decoirena,  185. 

modeatna,  185. 
Iaaiia,178,318.191. 

denaa,  190. 

robertaii,  19L 

spbingnm,  33a 


Kalmnaia  atromattea,  426. 
EjMifflamiilleri,880. 

aabtilia.  185. 

tinctor,  185. 

typbflB,  186. 


Labonlbenia,  293. 
LacbnelU.  190. 

albopileata  var.  anbanrata,  09,  IMi 

bronneociliata,  429. 

oonformiD,  190. 

fngariaatri,  193. 

labiinii,429. 

lasaliBa,  190. 

orbicalaria,  429. 

atigmella,  189. 
Laebaidium  acridioni]n,191,816. 
Lacbnocladium.  186, 427. 

bookeri.  427. 

knnii.  427. 

mbiginoanm.  427. 
Lactariua,  185.434. 

akabatan,  186. 

delicioaua,  186. 

batandake.  186. 

piperaiaa,  177. 

rafaB,  186. 

volemaa,  186. 
I.4MUdia  alcbemills,  425. 

bidweUii,54,164,174,804. 

ineapili,821. 

poteiitillfe.425. 

apartii,  182. 
Lagenidiam,  139, 428. 
LanopUa  gnaraoitica,  187. 
Lasobia,  185. 

decuireoa,  185. 

flabellala,  185. 

lorida,  185. 

testadiDella,  316. 
Laaiospberia  larvwapoia,  186. 
Leiotbece,  122. 
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rmbMianobilis,  322. 

^ntinos  f^athas,  324. 

phoUotoidea,  54. 

Mleroticola,  324. 

tnber-regiam,  323. 

,«szites,  148,  9M. 

biiasciatna,  425. 
lepiota,  3S0. 

eepsestipea,  316. 
excoriata,  315. 
memliraxiaceus.^  425. 
pn>c«Ta,  188. 
^ptogonituOf  180.   ' 
^ptopacdnia,  45, 47, 49. 
x-ptoopbflDiia  acuta,  425. 
acutiuftcula,  425. 
brachyaca,  425. 
camphorata,  182. 
ellisiana,  43&. 
faginea,  182. 
hanzalinskyana,  425. 
kunzeana,  425. 
laslosphaerioldes,  320. 
melanomxndodeA,  321. 
pbaaeoli,  321. 
punctiformis,  182. 
rbopallspora,  425. 
nimicis,  321. 
Ranibuci,  321. 
scapophila,  180. 
socialis,425. 
Bubconica.  425. 
vagiiUB,  182. 
yiticola,  321. 
Leptosphaeriopsia,  425. 
ophioboloidea,425. 
Leptosphcerites  lemonii,  321. 
Leptfistromella  elaattca,  60, 181. 

eacalypti,  181. 
LeptothjTiaxn  ampnllipedam,  822. 
amtatom,  425. 
raagnam,  322. 

periclymeni  var.  americannm,  880. 
Lophidiop8is.425. 

nuctiloidea,  A2R. 
Lophioatoma  clavnlatiim,  183. 
nigricana,  425. 
parvulam,  425. 
Lophoilemiiuin  abietis-conooloria,  166. 
bnifhyaporium.  304. 
(Hysterium)  bacullferum,  166. 
infectan8,l66,304. 
sabm»,321. 
Lycoperdacew,  381, 386. 
Lycoperdou  bovista,  323. 
elegaus,  59. 
farfuraccum,  187. 
gigantoum,  324. 
rauacoram,  50. 
peckii,  59. 

M. 

Macrophoina  carpincola,  180. 
cylindrica,  183. 
inalomin,  60. 


Macroaporioju,  36, 316. 373,408. 
brasaic®,  300. 
carotie,  320. 
commune,  134. 
longipes.  134,810. 
uigricantium,  53. 
podophylli,  182. 
puccinioidea,  54. 
mgicantimn,  200. 
solaui,  417. 
tabacinnm,  134, 810. 
tomato,  61. 
Maraamius,  381. 
balansffi,  187. 
ol6»,  315. 
scorodonius,  400. 
aubroAens,  425. 
Hanonia  apicalis,  181. 
deformans,  181. 
Juglandia,  103. 
martini!,  103. 
nigricans,  181. 
ochroleuca,  408. 
Hassarina  microspora,  182. 
Melampsora,  321,  428. 
betulinee,  422. 
enphorbia^4ulois,  321. 
goeppertiana,  304. 
belioscopisB,  326. 
liDi,  302. 
paasifiore.  326. 
petracciana,  «yn.,  326. 
pistadte,  326. 
popuUna,  326,  408. 
Helampeoro,  325. 
MelanconieiB,  192, 426, 429. 
Helanconium  ( ?)  bambusinnm,  1 
fuligineum,  429. 
magnoliffi,  133, 319. 
Melauomma  epilencnm,  182. 
leptotiphtierioides,  182. 
salicimimi,  425. 
Helanopsamma  ross,  182. 
Melanospora  cannabis,  406. 
Melanostroma  sorbi,  426. 
Melasmia  palchella,  322. 
Meliola,  178, 188, 308. 
hai-ioU,  322. 
liBvipoda,  322. 
lagerbeimii,  331. 
obesula,  322. 
ftapindacearum,  322. 
Helophia  macrospora.  822. 
pbyllacboroidea,  181. 
snperba,  322. 
Merolpidiacee,  138. 
Memlins,  184. 

brassiceefoliuB,  184. 
carinum,  184. 
paUens,184. 
pelliculosus,  184. 
rimosus,  54, 184. 
Bordidua,  184. 
lerrestriB,  184. 
Mesomycetes.  51,  380,  300,395. 
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KetarrhUium  anisoplin,  192. 
Metanphieria  cUvuUta,  182. 

nnda,  U7. 

sparca.  182. 
MetrariA,  184. 
Michenera  artocreas,  180. 
Micrococcoa,  302,  305,  317.  318. 

amyloTonu,  163,  405. 

iniieotorain,  316,  424. 
Mycromyeea,  139. 

zygogonii,  322. 
Micropeltia  (?)  balanan,  322. 

ragabunda,  322. 
Mioroponis,  324. 
Microaph^ra,  186. 

alnl.  53. 

calocUtdopbora.  53. 

comi.  «yn.,  166  304. 

denaissima,  «vn..  53. 

diflfaaa.  53. 

eaphorbiie,  53. 

piilchra,304. 

qoercina,  53. 

semitosta,  53. 

yaccioii,  53. 

ran  brantiaoa,  53. 
Miorosporon,  180. 
Mierostonia  j  iiglandia,  413. 
Microtberium  acenratam,  322. 
Microtbyrium  amygdalmom,  181. 
MinutiUaria  elliptica,  322. 
Molli8iaalpi]ia.425. 

cbloroaticta,  190. 

dactyligluma,  189. 

ericae.321. 
Monadinese,  137. 
MonUia,  164,412. 

albicana,  285. 

Candida,  285,430. 

frnotigena.  36. 38, 39. 57, 60, 92,  100, 101, 153, 164, 
174, 178,  m,  304, 307, 412. 

obdncens,  320. 
Monobl6pbaridaoea»,  138, 3BS. 
Monoblepbarii).  136. 
MonolpidiacenB,  138. 
Mouotospora  faacicalata,  426. 
Monta>p)olla  rngulosa,  425. 
Morchelbi,  427. 429. 

binpora,  429. 

bobcxuica,  tffn.,  429. 

gigaspora.  «yn.,  429. 

8«mi  libera.  177. 
Moronopais  inqninaii8, 189. 
Mortierella,  401. 
MortierellaceiB.  138, 395, 389. 
MortieroIIa  roataflnskii,  390, 
Mucor,  141. 

circinelloideaf  179. 

macedo,  179, 317, 323, 390. 

mncedo  var.,  184. 

platenais,  184. 

racemoaas,  179. 
MucoriDa?.  136. 138, 141. 396, 401. 
Hncronella  miniitiasima,  147. 
Macronoporus  aDdersonii,  323. 
Afutiniis  fraxinoa,  186. 


Myceiia  galericolata,  SIS. 

IKilygramma,  315. 

aimillima,  320. 
Mycetozoa,  193. 
Mycocbytridine,  138b 
Mycodendron  paradoxa,  182. 
Mycodenna  cereTiaiie,  285. 434. 

Tini,  179. 
Mycogooe  ochraeea,  19a 
Mycomycetea,  389, 390, 396. 
MycoiTbiza,  157. 158. 387. 
Mylittia  lapideaoena,  ayn.,  323. 
Hyrioatoma  coliforme.  427. 
Myropyria  gnttiformia,  320. 
MystrMporinm,  316. 
MyzocbytridiiMMe.  137, 138. 
Myxoeporimii  aabinie.  321 . 
Myzomyc«tea,  51.81,85,137,157,  177,  187.  193.191 

322,  380. 
Myzoaporiam  aabiiue,  321. 
Myaocytinm,  137, 139. 

K. 

Nectarina  cucnrbitula.  397. 
Nectria,  6. 160. 

goroabaukiniana,  157. 

vand®,  157. 160. 
Nectriella  maydis,  189. 
NeottielU  vitellina.  425. 
Nephromycea.  1S9. 
NidnlariaceA.  182,394,  386. 
Niptera  ciaerella  forma  c»8pitosaf429. 
Nnclearia  delicatula,  322. 

minima.  322. 

aimplex,  3^. 
Vommnlaria,  180. 
Nyctalia.  394. 

caliginoaa,  315. 

lycoperdoideSf  315. 

microphyila.  315. 

nanaeoaa,  315. 
Nyctomyoea.  148. 


Obelidinm,  139. 
Ocellaria  palioarie,  183. 
Odontia  albominiata,  185. 

tenuia,  147. 

acoplneUa,  185. 
Oidlom,  164, 180, 390, 394. 411. 

albicana,  430. 

erysipboidea,  411. 

Tar.  ouearbitamm,160. 

obdnctiun,  820. 

qainckeannm,  285. 

acboenleinii,285. 

tonsnnma,  285. 

tnckeri,  307. 
Oligonema  farcatiim,  193. 
Oligoporoa,  394. 
Olpidiaoeie,  138. 
01pidiopaia,139.284. 
Olpidlnm,  139. 

aggregatum,  322. 
Ombropbila,  190. 

tracbycarpa,  181. 
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(Anpbalia,  323. 

cortioola,  147. 
Ompbalinm  bibalA  rar.  oitrioolor,  180. 
Oomjrcetes.  136, 137, 138, 184, 389, 300, 395, 420. 
(iMpora  metchnikowi,  280. 

ovomm,  191. 

mtiUmt,  425. 

scabies,  n. «.,  280, 406, 409. 

versicolor,  322. 
Ophionectria  eTorhartii.  320. 
(btropa  cinerea,  182. 
Ovini  mylittao,  9yn.^  425. 
Ovnlaria  maclune,  320. 
C^zonium  aaiicomum,  298, 410. 


Pachjbaaiam  hamatum,  330. 
Pachyma  cocoa,  323, 8S4. 

Malacenae,  324. 
Passeriniella,  425. 

dichora,  425. 
Pat«IlariA  feneatrata,  329. 
Patellaria.  190. 
Paxillua  inTolntaa,  186. 

»abinvoluto8,  427. 
PeDicillinm  dndanxi,  189. 

glaucnm,  159, 179, 317, 318. 
Peniophora,  182,427. 
Perichienaconfuaa,  198. 
Pmdermiam,  398. 

cerebmin,  44. 

(lec'oloraoB,  147. 

pim.398,413,428. 

strobi,401. 
Perisporiacen,  188, 322, 392, 396. 428. 
Perouospora,  57, 120, 104, 165, 166,  169, 180,  873, 417. 
421,426. 

affinifl,  144. 

aUinearum,  121. 

alta,  124. 

arboreecena,  144. 

areuaris,  120. 

var.  macrospora,  121. 

artfanri,  121. 

asperuginis,  127. 

anstralis,  118. 

calotlieca,6I,12L,144. 

reltidis,  105, 106, 108, 125, 328. 

chloTfe,  144. 

claytonie,  130. 

corydalia,  122. 

cabenaia.  62, 106, 125, 184. 

cjTiogloaai,  126, 127, 128, 322. 
var.  ecbiiiOTpermi,  «yn.,  322. 

dipsaci,  123. 

echinoapermi,  126,127,  128,  129,  322. 

effoea,  57,  108,  124,  184. 

eaphorbiiB.  61. 125. 

ficarijp,  123,  143. 

jrangliforinis,  158,  298. 

geranii,  116. 

gooololy,  49,  119,  320. 

gramialcola,  161. 

griaea,  123. 

halatedii,  118. 

byUrophyili.  107, 109, 123,  823. 
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rerono8pora~-Contlnued . 

byosoyami,  102,  298,  407. 

Impatieniia,  181. 

infestaDS,  «yn.,  162,  168. 

lamii,  124. 

leptosperma,  144. 

lopbanthi,  123. 

myoaotidis,  121, 127,  143,  144. 

nicotian  te,  184. 

obducona,  117. 

ozybaphi,  123. 

parasitica,  51. 56, 123, 143, 144, 184. 300. 

potentillae,  122, 184. 

pygmiea,  179. 

rabi,  105, 130. 

rumicis,  124. 

achacbtii,  173. 416. 

Bchleideni,  148, 144, 407. 

aordida,  130. 

aparsa,  105, 130. 

trifoliarom,  161. 

vicise,  121. 

TioIsB,  123. 

viticola,54,69,  165,  168,  174.  180,  308,809,  312. 
314, 410. 
Peronoapore®,   51,  61,  109,  118,  121,  126,  127,  130. 
136,  139,  140,  141,  143,  144.  179.  182,  184, 
270, 322,  395, 426. 
Peronosporitea  antiqnarina,  148, 270. 
PesUlozEia  aquatica,  189. 

artemisisB,  183. 

inquinans.  320. 

inaidens,  63. 

lateripes,  133,  319. 

Dervalis,  133. 

sabin(B,  321. 
Peatalozziella  andersonii,  54. 
Pezisa,  165, 190,  397,  408,  426.  429. 

abrata,  189. 

coronaria,  182. 
'eduUs,  322. 

ochracea,  176. 

aclerotiomro,  167,  300. 

venosa.  176. 

willkommii,  166,  304, 397. 
Pezizaceie.  320. 
Pezizella  dilutelloidea,  331. 
Pbacidium,  190. 

jacobcDflB,  321. 

modicaginis,  161. 

polygoni,  425. 

pneillam,  330,331. 
PbieodiACula  celottii,  330. 
Phalloidefe,  177, 394, 395. 396. 
PhalluB  impudicus,  185, 324. 
Pharcidia  marina,  428. 
Pbialia,  190. 

macrospora,  425. 
Phlebia,  185. 

deglabeua,  185. 

apllomea,  185. 
Phleospora  reticulata,  181. 
Phlyctasna,  277. 

anderaoni,  n.  it.,  277. 
Phollota  erf  bia,  177. 

moUionla,  148. 
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,321. 


PboUoU—ConUnaed. 

miitabUis,  177. 

robecuU,  148. 

tognlarit,  177. 
PhomMM,  383,410. 

cUdophillft,  183. 

hieracil,  426. 

ilicina.  54. 

IkheniB,  188. 

pollens,  830. 

popali-trcmal», 

pnlicarie,  183. 

pycDooephali,  183. 

sangninolenU,  313. 

•olani,  160. 

IycopeniGi,321. 

uvicolis  «yi».,  804. 
PhotoUacterinm  balticom,  318. 

fischeri,  318. 

indicom,  176,  318. 

laminoanm,  318. 

pflQgeri,  318. 

pboepboraM«Dft,  176,  318. 
Phracmidiam.  817,  321,  428. 

mbi  var.  oortidoolA,  428. 

vioUceam,  166. 
PbycomycetM,51,  115,135.  136,  138,  141.  188,  184. 

2B3.  322, 380, 380, 800. 305. 
PhyllAcbora  acatispon.  322. 

gen  til  i«,  322. 

grmminis,  161. 

l«Tltuco]a,822. 

lagerbeimiana,  331 . 

macnlata,  425. 

qnebracbil,  322. 


8abtropica,322. 

trifolii,  lul. 
Phyllactinia  aaffalta,  53, 103. 
PbyUoporns.  427. 
PbyllosUcta,  180. 277, 800. 

adnata,  tyn.,  35. 

advena,  183. 

altbelna,  166. 

amarantbi,  414. 

apii,407. 

dnerea.  183. 

circniuaoisaa,  60, 411. 

citruUina,  156. 

eryingli,  322. 

erytbroxylonia,  186. 

gel8emii,131,3l0. 

hortorum.  160, 300. 

hydmngeie,  56. 

]edi,426. 

Uidwigi»,  147. 

lycopidia.  181. 

minutiewima,  181. 

moUnginis,  320. 

parkinsoniip,  181. 

pet^itidU,  181. 

phyllodiornrn,  321. 

platylobli.  181. 

prostantherH\  425. 

rbei,  181. 
rbododendri,  131, 310. 


PbyUoaticta-  Contfamed. 

•opbons,  181. 

apbsropaidM,  102;  892. 

0tapbyl««e.  181. 

tabiflca.  161, 18QL 

nlmana,188. 

TioliB,  300, 414. 

Tii«aa,320. 
PbyUoetictaM«.3S2. 
PbymatoapbnriaoMB,  222. 
PbymataapfaKtia,  102. 
Pbyaaloapora  bidwellii,«yii.,  304. 

inicrMticta.42S. 

pandani,  60. 
Pbyaaram  calidiia,  193. 

nacleatum,  193. 

penetrale,  108. 
Pbyaoderma  bippnridia,  426^ 
Pbj-topbtbora,  27. 270, 418 

deyaatatrix,  «yn.,  300. 

infeatana,  25, 51, 55, 57. 61, 116, 144. 152,159.  ITl 
174, 175, 184, 270, 208, 30O,  406, 407,411, 417  d 

omniTora,  105, 270. 

pbaaeoU,62,279. 
Pietra  fnngi^a,  «yn.,  328. 
Piggotia  aobatellata,  425. 
Pilacrw,  393,  384,  396. 
Pilobolea!>,  138. 
PUobolna,  141. 
PiptocepbalideaP,  895. 
Pistillaria  oyllndraoea,  320. 

fiilvlda,  320. 
PlanobUuitie,  139. 
Plaamodiopbora,  103, 137. 

braaaicie,  81,  86,  87,  2B8.  300,  313.  406. 

vitto.  403. 
Plaamopara,  106.  145.  284,  426. 

anstralia.  57, 118. 

cabenaia,  67. 

entoapora,  118. 

epUobii,  144. 

geranU.  116, 184. 

gonolobi,  119, 328. 

balatedil.  61,  118. 

obdncens,  117. 

pygmca,  116, 184. 

ribicoU,  105. 

Tibnrni,  105, 118. 

Tlticola,  51,  57,  117. 143, 144. 184. 
Platoom  aterooreom,  322. 
PlatycbeUua,  381. 
Pleococcnm  boloaobceni,  183. 
Pleolpidiiim,  189. 
PleoapbiemUna  roaioola,  182. 
Fleoapora,  319,  321.  896. 

verbenioola,  188. 

vitrea.  426. 
Pleotracbelna,  139. 
Plennytaa.  324. 

atrocoeinileiw  var.  griaeoa,  148. 

oampaunlatoa,  147. 

oatreatna.  315. 

pnbmcena,  147. 
Plowrightia  morboaa,  56, 101, 174, 412. 

Icarsteni,  189. 
Fodazia  indicm,  381. 
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*odaxon  mexicuinm,  n.  «.,  274. 

aqiuuiMMas,  324. 
*od<npluei»  binncinau,  53. 

comi,l<ML 

kiuiiei,411. 

oxyacaoUue,  251, 25<k 
>olyactift,  159, 100. 
>oljpbagace»,  138. 
Mypbagas,  137, 139. 

'olyporai,  141. 148, 177, 182, 188, 3M,  897, 428. 
*blyporite«  Bowmanii,  «yn.,  269. 
'olyporus,38,384,426. 

annoftiia,394. 

bambnsiniu,  188. 

bi«Dni«,  185. 

(•ryptara]n,318. 

dnunmoiidii,  186. 

frondcMiis,  182. 

gilvus.  186.  ^ 

laodU.  186. 

my]itt8e.425. 

occidentalis,  186. 

oe5ciiialis,192,331. 

KBcer,  323. 

Aclrropodio*,  323. 

sabgilniii,  186. 

•nbtropicalis,  186. 

niilpbureiis,  413. 

tabera«t6r,  823. 

nlautrina,  315. 

amboDatiUK  IM. 

versatilis,  186. 

wnnningii,  186. 
*olyrhigiuin  loptopbyoi.  178, 191. 
'olythriDclum  trirolii,408. 
'oria  sabargeDtea.  187. 
'rogthemtoUa  byBteroides,  320. 
'rotobasidiomycetea,  393,  394,  396. 
iDtogloMinn  lateum,  186. 
VotomycM,  137,  891.  893.  395. 

graminieola,  116. 

niicroaporaft,  182. 

pacbydermus,  51. 

tnlieram-nobml,  «yn.,  104. 
'■talliota'  aryenslB,  31 5. 

campeatria.  316. 
rar.  ailvicola,  400. 

vaporaria,  400. 

sylvioola,  177. 
■cuflolpidlniD,  139. 
si'iidopatella  lecanidion.  322. 
fteodopezixa  axillaris,  425. 

medicagini8,411. 

pyri,  147. 
tenUa  bumilia,  187. 
lychogaater,  394. 
tyc-hoverpa,  429. 
omnia,  317. 321, 325, 354, 428. 

abutili,  46. 

aUoxjp,  54. 

afra,275. 

airropyri,131.319. 

aerostidis,  422. 

allii,  326.  328. 

anemones-TirfriniMiiP,  328- 

apii,  tyn.,  326. 


Puccinia— Continued . 

apii-graveolentis,  «yn.,  32C. 
apocrypta,  320. 
appendionlata,  187. 
aralJje,32fi. 
arbicola.  326. 
arenarifl),  826. 
arifttid»,n.«.,281. 
aateria,  ayn.^  826. 
berkleyi,  «yn.,  326. 
bul]ata,«]/n.,  326,407. 
cardui,  »yn.^  327. 
carici«-«trici»,  42, 187, 274. 
carbonaoea,  46. 
caatagnei,  tyn.,  326. 
oentanrea-aapera,  tyn.,  326. 
ceaati,  326. 
chloridia,  187. 
cirtiomm,  «yn.,  326. 
cnlci-oleraoei,  326,  327. 
conglomerata,  325. 
oongregata,  54. 
consiniilis,  326. 
conUe,  328. 
coronata,  327,  409. 
corrigiola,  tyn.,  826. 
j         craoianeUie,  tyn.t  326. 
cnrtipea,  »yn.^  54. 
cyperi,  187. 
dlgTapbidia,  423. 
«vadeu8,  326. 
expansa,  325. 
femiglnea,  326. 
fioflcaloeomm,  «yn.,  42. 
fasca,  179. 
gaUi,  326. 
gibberosa,  328. 
gladioli.  328. 
globosipes,  275. 
glomerata,  tyn.^  325. 
glycyrrbiziB,  58. 
gonolobi,  49. 
graminiB,53,96,l74,218,  288,  302,  326,  327,: 

408. 
beliantbl,42. 
bemizonie,  n.  «.,43. 326. 
bemiarisD,  »yn.,  326. 
beterogenea,  44, 45, 46, 47, 50, 320. 
heteroapora,  45, 46, 50, 275. 
beuchene,  54. 
hieracii.42,326,327. 
bleraoli-murorum,  «yn.,  326. 
Jurinie,  326. 
kamtacbatkie.  325. 
kraoaaiana,  tyn.,  320. 
leveilleana,  «yn.,  326. 
leveUlei,  326. 
lobata,46. 
longicomla,  326. 
lycU.275. 

macroccpbala,  187. 
malvacearnm,  44, 43. 57, 166, 300, 327. 
maydia,  298, 299. 
niedusieoidea,  187. 
inentiiH>,  326. 
microicA,  n.«.,  274. 
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PucciniA — Continued. 

mixta,  326. 

montagnei,  tyn.,  326. 

montanensis,  n. «.,  271. 

oraata,  187. 

pallida,  n. «.,  281. 

pallido-maculata,  «yfi.,  54. 

pazscbkei,  325. 

perplezan§  var.  arrheoatherl,  428. 

pitbecocteni,  331. 

polygoni-amphibii,  328. 

porri.  326. 

poarnm,  326. 

prainiana,  325. 

prenantbos  var.  bimalayensis,  325. 

pruni.  326, 327, 354,  il2. 

pronl-spinoMP,  tifn.,  68, 92, 328. 

pulvinata,  326. 

redfleldia>,  n.«.,  281. 

rabigoveni.  62, 05,  212,  217,  218,  223,  275,  288, 
319, 326, 328. 408. 

saxifragse.  54, 325. 

senecionifi,  325. 

sberardiana,  46. 

silenes,  326. 

Bilpbii,  326. 

siayrincbli,  327. 

aoncbi,  328. 

spreta,  fyn.,  54. 

Btipie,  187. 

striata,  54. 

sabcireinata,  syn.^  326. 

snbooUapsa,  n. «.,  275. 

sakfldorfii,  130,  319. 

tanaoeti,  42, 326. 

tiarellfp,  «yn.,  51. 

tragopogonifl,  326. 

tranzscbelei.  325. 

tumidipcH,  275. 

uroIenBis,  325. 

vernonifle,  42. 

Tar.  brovipes,  43. 
longipes,  43. 

vincie,  326. 

vireauren,  328. 

windsoriie  Tar.  auatralis,  325. 

xantbii,  326. 

xantbiifolia,  326. 
Purcinidia  abietia,  166, 304. 
PuccinioBira  triumfettie,  328. 
P.vrenoniyceteB,  53,  148,  322,  380,  391,  892,396.425, 

428. 
Pyrcuopbora,  319. 
I»vtliiam,414. 

do  Rnryannm,  67, 316, 408. 


Kabcnhordtia  discoidea.  322. 
Kadulnm,  185. 

craerici.  185. 

noilgberrensip,  185. 
Khampboria  tenella,  321. 
HAmiilaria,  47. 

amioraciip,  300. 

nrnicalia,  181. 

beccabuuga,  321. 


Ramularia—Con^niMd. 

canadenaia,  181. 

deatmena,  147. 

dioscoree,  181. 

graminicola,  147. 

junci,  1.47. 

lethalis,  161. 

petunis.  425. 

pieridiB,  321. 

primnIa^,  167,  413. 

repena,  181. 

mfo-maculanB,  62. 

Btdonifera,  181. 
HaTenelia,  187. 

caaaia»eola,  187.  42^. 

glandabeformia,  187. 
Keaticalalia,  139. 
Rhabdoa|tora  aconiti,  321. 

campannUe,  JiZl. 

jaamini,  183. 

lagcrbtnemiflB,  183. 

mfihlenbeckis,  183. 
Rbinotricham  muricatam,  181. 
Rhixidiacete,  138. 
Rbiaidiomycea,  139. 
Rbisobinm,  388. 

legnniinosaram,  158. 
Rbizoctonia  betas,  303. 

violaoeaa,  313. 
Rhizoraorpba,  397,  408. 

fragilis  var.  aabcorticalia,  149. 
var.  BabtemiDea.  U9. 

Bigillarifp,  272. 
Rbisomyxa.  139. 
Rbizopbidiam,  138. 
Rbizopblyctis,  139. 
Rhizopia}.  389,  390,  395. 
Rbizopogon  violaceus,  4?5. 
Rbizopufi,  141. 

nigricans,  56,  101. 
Rbytiama,  321. 

aoerinum,  182. 

pnnctatiim.  304. 

punctiforme,  166,  304. 
Kbyzidiam,  139.  322. 
RflPBtelia,  61, 62, 110. 154. 164, 174, 438. 

aurantiaca,  103: 
Roz«lbi.l37,139,284. 
RnsBula.  176 

adnata,  176. 

ryanoxantba,  176. 

fcetens,  400. 

nigricans,  176. 

qneletii.  176. 

Tiridipea,  148. 
Ryparobius,  190. 


Sa<scbaroinyce«  bctnia*,  147. 
cere  viaite,  179. 
conglomeratus,  179. 
ellipsoidenB,  179. 
exiguns,  179. 
glatinis.  413. 
mandanns,  179. 
minor,  179. 
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Sariharomyces— Contln  ued. 

m  yroderma,  430. 

IMirasitaria,  101. 

pyriformis,  424. 
Sartfaaromycetes,  141, 285. 
Suctopodimu,  130. 
SttprolegniA,  293. 

moooica,  310. 

<luiMiailariiim.  321. 
Moprolegniaceie,  0. 136, 130, 141. 270, 283, 305. 420. 
Saninella,  310. 

r/)soU]iic4>la,322. 
Sjnomycea,  324. 

vinosa.  102. 
Scbizomycetes,  327, 430. 
S  iiizoDella  subtriflda.  326. 
Srliizopbyllnm  coinnmiie,  36. 
S<  hixothyrella  hippocaatani,  181. 
SrhrfKteria  annnUtta,  326. 

cisiil  var.  arabica,  186. 
Scl^mdepdiifl,  185. 
^lenxlermieee,  305. 
Sclerwipora,  426. 

eraminioola,  116.184. 
Sclerotinia,  406. 

baccamm,  304. 

fackeliana,  165.406. 

Ubertiana,  400. 

trifoliorom.  313,407,411. 

vabliana,  425. 
Sclerotinm  baccaram.  426. 

irritana,  166. 

Atipitatnm,  269, 323. 
Scoleeotricbum  carica\  134, 319. 

gramiDia,  06,97,161. 
Scnrimnyces  andenonii,  320. 
Secotiiim  i^uinii,  186. 

leucocephalam,  186. 
ivptocarpus,  139. 

ipiipbeericum,  147. 
Septomyxa  carpini,  147. 
^ptonemagrifiea-ftilvnm,  182. 
Septona.  22, 101. 310. 383. 408, 414. 

albicans,  181. 

am|M>lopsidia,  n. «.,  276. 

Hpii,  159. 

armoracin,  300. 

canadeoHis,  181. 

carnen,  181. 

rcraHina,60,811. 

('ODsimilis,  407. 

ilianthi,  300. 

dolichoapora,  181. 

drunimondii.  319. 

ekeospora,  277. 

dymi,  132, 319. 

erecbtitia,  181. 

eugenianim.  322. 

<;usenioola,  322. 

fairmani,  166. 

ipraminnni,  210. 211, 218. 

gumoiigena,  181. 

Jaclimani.  132, 310. 

lcpidot»penni,18l. 

leacoBtoioa,  n.«.,  277. 

microspora.  n. «.,  276. 


Septoria—Continued . 

nabiloaa,  181 . 

petroaelini  var.  apii,  407, 408. 

petuniflp,  414. 

phyllodiorum,  321. 

pimpinelle,  n. «.,  277. 

pteles,'l81. 

pteridia,  147. 

pyrolata,  426. 

rubi,  17, 26, 163, 164. 174, 192. 

rudbockiiu,  320. 
!         rumlcia,  n. «.,  277. 
I  cdiarina,  182, 819. 

I  stacbydia,  278. 

tritici.  406. 
Septosporium  bifuronm,  286. 
Sepultaria  nicoeensia,  329. 
Seyneaia  ( 7)  nebuloaa,  322. 
Sipboblaate,  139. 
Sipbomycea.  136. 
Sipboneffi,  389. 
Sorosporium,  320. 

ellieii  var.  provlncialia,  320. 

everhartii,  320. 

graouloHam,  320. 

scabies,  «yn.,  104. 

j  Spegazzinia  tossartbra,  424. 

Speira  dematopbone,  150. 

densa,  150. 

ulicis,  183. 
Spbaceloma,  165,  166. 

ampelinuin,  54, 60, 174,  410. 
SpbserelJa,  277,  302,  898. 

acerna,  321. 

alba,  182. 

crypta.  425. 

destructiva.  298. 

fragariffi,  162.  308,  411,  416. 

goodiiefulia,  425. 

goasypina,  189. 

grossulariip,'  102. 

junlperi,  321. 

maculata,  321. 

nigrificata,  321. 

nabilosa,  18a 

sarraceniee,  180. 

sentina,  170. 

tabiflca,  100. 
SpbflBria,  190. 

affgi^ga^A,  «yn.,  320. 

morbosa,  «yn.,  302. 
Spb»riace«,  180, 420. 
Spbaeridium  lactoam,  320. 
SpbferiU,  137, 139. 
Sphaerobolese,  395. 
SSpbieronema  splneropsoidenm,  181. 
Spbteropsidea,  102, 322, 380, 392, 426, 427. 
Spbseropsia  albescens,  132, 319. 

ulmicola,  181. 
Spbierostilbe  macowani,  425. 
Spbsrotbeca  castagnei,  53. 

gigaDtia8Cus,331. 

biimali,  53. 

lanestris,  423. 

morsuvie.  168. 

pannosa,90,375,4ll. 
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Sph»niliiiA  dryadis.  329. 
SpheoMpbonL  428. 
SpoDgoapora  aoUoi,  103, 104. 30] 

Bubterranea.  104, 301 . 
SporaagiophorfD,  138. 
Sporidesmimn  aoriaporioidea.  M,  425. 

tabacinom,  182. 
SpoTOchytriaree,  137. 188. 
SiMroachisma  uirabile,  8. 
Sporotiicham  globnUfemm,  424. 

lecanij,  147. 

vile,  320. 
SUchybotrya  atra,  285. 
StagoDoapora  baccbaridia,  n.  a.,  276. 

cyperi,  181. 

orbicalaria,  4Xb. 

I>eUsitidia,181. 

ranii  276. 

apinaciie,  132, 310. 

trifolii,  181. 
btarbackia  iiaaudo-triblidioidea,  320. 
Steirocbiete  grauiinicola,  306. 
StemoDitiB  maxima,  103. 

nigreaoens,  183. 

virginienaia,  103. 

webberi.  103. 
Stempbyliaiih  316. 
Stephanome  atiigosiun,  178. 
Stcphensia  arenivaga,  425. 
Stereum,  184. 

paunoanni,  425. 

pnaillnm,  380. 

aparaum.  380. 

triate.  180. 
Sterigmatocyntw,  164. 

ochracea,  189. 

phcenicis,  164. 
Stictia  compresaa,  131, 310. 

opantiip,  321. 
Stijpnatoa,  808. 
Stilbcip,  190,  429. 
Stilboapora  angnateta,  178, 278. 

folioram,  425. 

modonia,  182. 

rnmeyana,  n.«.,278. 
Stilbum  corallintim,  181. 
Strukeria  tingena,  331. 
Strigula  complanata,  36. 
Stiobilomycea,  427. 

fasiculatos,  425. 

hgnlntoM,  425. 

polypyrainis.  424. 
Stropharia  roruginoaa,  315. 
Strnmella  petelloidea,  425. 
StunrtcUa  carlylci,  189. 
Siynehitrium,  139,  284. 

anemones,  179. 

vaccinii,  163,  311. 
Synchytriaceie,  138. 
Syntytiorum,  428. 
Syntbeto8pora,  429. 

electa,  429. 

T. 

'x^aphrina.  409. 

dcforroana,  60,  68,  88,  304.  375. 


Taphrin*— Continued. 

epipbylla,  328. 

pruni,  302. 
Taphrineie,  391,  396,425. 
Terfezia  bondi^.  429. 

boodieri  rar.  arabica,  188. 

clareryi,  188.429. 

hafixi,  188. 

leonia,  188. 429. 

metaxaai,  188. 

tirmania,  188. 
Tetrachytrium,  139. 
Tbamoidiee,  138.300,  395. 
Tbelebolen,  381,  396. 
Thelepbora  griaeoaonata,  185. 

odorifera,  147. 

pedioellata,  303,  425. 

relicalata.  425. 

(CratereUua)  apaaaoidea,  186. 

BaiIiilta,42S. 
Tbelepbonsi.  182,  184, 394, 427. 
Thelobolna  atercorens,  51. 
Tbelocarpon.  329. 

ableaii,  329. 
Theloapora,  ayn..  425. 
Tbielavia  basicola,  6,  414. 
Thyridium  betuls,  321. 
TilieUa,  305. 

f(rtena,  174,  407. 

ragispora,  n.«.,  275. 

Btri»formia,  97. 
I  TilleU».393. 
'  Tirmania  africana,  429. 
I         camlionii,  429. 
I  TiUea  darkei,  181. 
I  TiUnia,425. 

berkleyi,425. 
TomenteUe»,  394. 
Tonila,5.179.285. 

baaicola,  414. 
Trabntia  parvicapsa,  425t 

pbyllodi»,  180. 
Trametea,  185. 

adelphica,  185. 

barchelli,  185. 

dickimii.  185. 

gausapata.  185. 

biapida,426. 

pini,  166. 

radiciperda,  307. 

trogii,  426i 
TremeU  i  lilaoina,  tyn,,  426. 

aarcoides.  426. 
Treroellacew.  182, 393, 394, 425, 426, 427. 
Tricbia  affasi8,193. 

andersonii,  183. 

jackii,  103. 

proximella,  103. 
Tricboderma,  318. 
Tricbogaatrea,  182. 
Tiicboloma,  148. 

album.  315. 

Glneraacena.315. 

eduram,  148. 

gronde,  147. 

macnlateaceua,  148. 
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Tricholooift— Omtinned. 

magnnni.  14S. 

rancidalom,  148. 

resplendenft,  315. 

roasiilA,  1T7. 

Miponaoeom  rar.  lavedAna,  186. 

sabdnmm,  148. 

salphnreuiD,  315. 

tcTTmiin,]77. 
Trichophyton,  180. 
Trichoapora  toumefortie,  328. 
Tricbothecinm  roseam,  302. 
Trichothyiium  fimbiiatnm,  822. 
Trinaciinm  variable,  321. 
Triposporiam  crUtatmn,  lyn.,  434. 
Trochila  rhodiole,  425. 
Trnllnlanitidnla,  6. 

Mccbari,  407. 
Tryblidaria  subtropica,  831. 
TrTblidiellapygmna,  131,  819. 
TrybUdiopda,  381. 
Tnbaria  strigipes,  425. 
Tuber,  188.  , 

melanoapomm,  188. 

regioin,  tff^.,  323. 
Tuberacei,  177. 
rubercinia  scabii^a,  tyn.,  104. 
rubercalaria,  183. 
calycanthi,  183. 
rhodophyla,  183. 
rubercnlarise,  330. 
rtibercalina  peniclna,  304. 
solanicola,  n. «.,  278. 
talini.  322. 
rul»erotdese  322. 
Cabnlina  cylindrlca,  103. 

fragiformis,  IVH, 
rnlostoma  album,  186. 

wrigbtii,  186. 
Tylostoma,  304. 
TylojitomeiB,  395. 

U. 

rnciDiilA  ampelopAidia,  59. 

flexnosa,  53. 

macroepora,  53. 

pamila,53. 

polych»ta,  53. 

spiralis.  53, 54, 316, 373. 
redlnead,  57,  58, 141, 180, 182, 187, 313, 318, 321, 322. 

32S,  326, 393, 396, 423, ,  425, 428. 
redo,  110, 325. 

scidiiformis,  326. 

ambigoa,  tyn.,  326. 

aloea,425. 

anagyridifl,  «yn.,  326. 

aiidropogon1,«yn.,  326. 

avenae,  «yn.,  326. 

baccbaradis,  «yn.,  326. 

balonsiB,  826. 

bellidia,  «yn.,  327. 

berberidis,  «yti.,  326. 

lieticola,  iyn.,  326. 

Ixmtelonce,  275. 

camphoroame,  «yn.,  326. 

Candidas,  «yn.,  112. 


Uredo— Con  tlnaed . 

caragan»,  9yn.,  327. 

caatagnei,  tyn.,  326. 

c«ltldia,  331. 

comui,  326. 

cocubali,  «yn.,  326. 

cycloatomaf  fyn.,  326. 

dianthi,  ayn..  326. 

erigeronia,  ayn.,  326. 

eriocome,  n. «.,  275. 

erythroxylonla,  187, 188. 

cxcavata,  321. 

fallena,  jyn.,  327. 

galii-veri,  syn.,  826. 

glumamm,  326. 

goeaypil,  n.  «.,  48,  320. 

holoschoeni,  9yn.^  326. 

ilicia,  gyn.,  326. 

Japonica,  jyn.,  327. 

IdeiniflD,  «yn.,  326. 

lathyri,  $yn.,  327. 

legnminum,  ayn.,  327. 

legmninosaram forma  glycyrrhiMB,  syn.,  58. 

lolii,  tyn.,  32<). 

longipM,  ayn.,  327. 

lapine,  tyn.,  327. 

lychnidiarum,  tyn.,  326. 

maidia,  320. 

microcelia,  327. 

muUeri,  178. 

notabUia,  321. 

nyaaffi,  320. 

onobrychli,  jyn.,  327. 

oxytropiditit,  gyn.,  327. 

peridermloapora,  320. 

phyllariie,  «yn.,  326. 

placen tula,  «yn.,  327. 

planiacula,  jyn.,  327. 

poas-sudeticfe,  »yn.,  826. 

polygonorum  var.  avicnlare,  jyn.,  826. 

portnlac»,  «yn.,  111. 

prisinaticua,iiyn.,  326. 

prnni,  <yn.,  326, 327. 

quercua.  326. 

aatureiie,  tyn,.  326. 

Hcirpi.tyn.,  326. 

aimilis,  n.  «.,  273. 

Rtatices,  «yn.,  327. 

tragopogonia,  «yn.,  112. 

tropffioll,  #yn.,  826. 

tumida,  «yn.,  326. 

vialw,  187. 

vicise-craccfB.  «|/n.,  327. 
Urocyatia  anemonea,  170. 

cepulfc,  300. 

bypoxyia,  n.  «.,  278. 331. 

occulta,  62,407,408. 

primal  icola,  329. 
Uromycea,  321, 325, 428. 

acutatoa,  326. 

aloes,  425. 

ambiguuA,  326. 

amygdali,  tyn.,  326. 

anagyridis,  326,  827. 

andropogonia,  n. «.,  281. 

anthyllidla,  327, 399. 
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Uromyces— Continued . 

appendiculata,  xyn.,  58, 327. 

Mtragali,  327. 

AAtr^ali  var.  lapini«  «yn.,  327. 

betJP,  303, 326,  408. 

cachrydis,  326. 

caricii),42,187,274. 

carjophyHinus,  167.305.326,  413,  414. 

( 0  cyperiDos,  187. 

cytlHi,  «yn.,  327. 

dictelianus,  331. 

dolichi,  «yti.,  327. 

eragrostidis,  n.  •.,  281. 

ervi,  9yn.,  827. 

erythronii,  827. 

excaratas,  328. 

fabe,  327. 

geniate-tinctoito.  jyn.,  58, 327. 

geotianse,  187. 

glycyrrhizs,  42, 56. 

haszlinakii,  gyn.,  327. 

bedysari,  309. 

hedyurom,  827. 

hordei,  n.  •.,  281. 

uyftlinao,  42. 

Japonicns,  327. 

junci,  326. 

iKTis,  321. 

Tar.  trachyspora,  321. 
lapponicue,  326,  327. 
lathyri,  tyn.,  327. 
lespedetsp.  327. 
Umonii.  327. 
lineolatttii,  326. 
lapini.  327. 

macToipoma,  «yn.,  327. 
minor,  327. 
mncnnip.,  tyn^  327. 
onobrychidia,  »yn.,  827. 
ononidis,  9yn<„  327. 
omithogall,  326. 
oxytropidia,  cyn.,  327. 
panici,  n. «.,  281. 
perigyniaa,  42. 187. 
pisi,  179.  297,  327. 
placeDtula,  13^.,  827. 
polygoni,  826. 
paeudarthriie,  «yn.,  327. 
pteleaceanim,  jytt.,  827. 
pnnctatna,  n.a.,827. 
rhyncuApone,  tyn.,  274. 
nimicis,  327. 
aalicome,  826. 
Bcabcr,  326. 
achweinAirtliil,  186. 
8ciitellatiis,297. 

Tar.  leptoderma,  821. 
BiByrinchii,  tyn,,  Z'iH. 
aoliduft,  «yn.,327. 
aophom,  42. 
sphsropleus,  tyn,,  327. 
Btriatna,  327. 
tepperianns,  fyn.,  327. 
trifolii.  42. 58, 99, 326, 327. 408. 
trigonellie.  tyn.,  827. 
tabercuiatna,  828. 


Uromycen— Con  tinned. 

reraatilia,  «yn.,  327. 

Ticis,  «y».,  327. 
Ustilagine»,  51. 137. 152, 188, 331, 826, 388, 395. 4 
CatUago.  110, 297, 321, 394. 

antheranim,  156. 

aTenae  407. 

bromiTora  Tar.  macroapctra,  98. 

brunkii,3:». 

bachlo«a,320. 

diploapora,  326. 

hilarie,320. 

jancicola,  167. 

maydia,97.174,298w 

niontanienaia,  326. 

nealii.328. 

oxaUdis,  320. 

panici-miliacei,  98. 328. 

phcenicia,  164. 

reiliana,  58, 171. 172. 

aegetum,  97, 174. 

aorgbi,  58, 172. 

«yntberiams,  98. 

tritici.  407'. 

::e»-may8, 171. 

V. 

T&Iaa  ambiena,  134. 

Yalaaria  hypoxyloidea.  131.319. 

pannnlaria,  188. 

rabriooaa,  188. 
Ventnria  foreata,  321. 
Yennfealarta  diaeoidea,  320. 

anbellgarata,  300. 

Termtrina,  181. 
Verpa,  429. 
VerticiUinm,  178. 
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